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FORWARD

Small-scale fisheries clearly have the potential for playing a more
significant role in improving the quality of life in many nations, as well as
naking a major contribution in alleviating the world hunger problem.

The production of marine food fish in developing countries grew at annual
rates of 5.1 and 3.9 percent during the 1960s and 19708, The United Nations
Food and Agricultugal Organization (UNDP/FAD) estimates that the production of
conventional marine fish species can be further increased by 35 to 50 percent,
and most of this gain would be realized off the coast of these same countries.

Fish, furthermore, is an important source of food. It {8 rich in high
quality protein and is an excellent supplement to high grain diets. Fish now
provides well over 30 percent of the animal protein intake in several African
and Asian countries.

The international acceptance of the extended marine economic zones during
the 19708 has provided new opportunities and challenges. For example, many
countries in West Africa can now utilize the rich marine resources alorg their
coasts which were previously exploited by developed countries. Presently,
many of these countries have neither the human nor technical capabilities to
effectively manage and exploit their fish resources. Hence, the need for
outside assistance in esany {nstances. Yet it 18 unlikely that tue best
experts and the most advanced technology will successfully resolve all the
difficult problems being encountered in fisheries davelopment without further
research,

The small-scale fishery {s an extremely valuable economic and social
resource, It often provides the vast majority of fish for local consumption.
For example, in West Africa {t amounts to about 75 percent. yet, while the
men and women of this industry are usually among the pooreat of the poor, they
are employed in greater nuabers than they are by large-scale fisheries
industries (e.g. shrimp and tuna).

Experience has demonstrated that by {its very nature the swall-scale
fishery i8 very difficult to affect or to infiuence succeesfully. Small-scale
operations in fishing, processing, distribution and marketing are typically
decentralized and run by individuals with little formal education and who are
often guided by an ethos foreign to officialdom. To be able to successfully
affect the small-scale fishery and to be able explain and predict behavior
within it, there must be an understanding of its complex nature. To achieve
this monumental yet primary task, an extensive information base is required.
The development of such an iniormation base and how it should be obtained are
concerns of all who work in fisheries developaent.

To address these concerns the International Center for Marine Resource
Development (ICMRD) at the University of Rhode Island assembled a team of
investigators and, with financial support from USAID, launched a four year
project. The project results and interpretations are presented in this book.
As with wmany investigations, the work herein perhaps raises more questions
than it answers. In ay opinion, the main achievement is a rigorous formula-
tion of the problem, a unique sensitivity to local situations, and a concerted
search for answers using the best available techniques.

Unquestionably, further rescarch is required, but the information base has
been expanded. This volume should provide both researchers and practitioners
with new and useful insights in their search for successful fisheries develop-
ment strategies.

G,A. Donovan, Dean and Director
International Center for Marine
Resource Development



PREFACE

The purpose of this volume is to present tds findings of a multi-
disciplinary investigation of small-scale fisheries development it less-
developad countries. While the field research was conducted in Costa Rica, El
Salvador &nd Guatemala, the results have implications for small-scale
fisheries development and management programs in other parts of the world.

The research findings reported in this volume span the disciplines of
fisheries bilology, food science, resource economics, anthropology, and
development administration. The central theme that ties together this diverse
set of disciplines is the problem of providing decision-makers with useful
information for small-scale fisheries development programs.

Part I establishes the context of the research by describing in Chapter |
the structure and role of information systems and the general nature of small-
scale fisheries in less-developed countries., Chapter 2 describes the setting
of the small-scale fisheries for the research conducted in Costa Rica, El
Salvador and Guatemala.

Part 1I contains the results of the field tests of alternative methods for
acquiring data on each salient sector of the fishery. These 1include
biological surveys for assessment of the fisheries resourcee, economic and
anthropological surveys of the harvesting sector, food science and technology
surveys of haudling and processing methods, economic surveys of marketirg and
consumption, and a survey of fisheries administrators in government.

Part III contains results of the analyses of the collected data. These
several chapters represent our attempt to transform the data into useful
information by applying the analytical tools of fisheries biology, economics,
anthropology, food science and technology, and political science.

Part 1V contains some conclusions and recommendations regarding data
acquisition, a discussion of some policy implications and some suggestions for
future research.
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CHAPTER 1. INTRODUCTION AND OVERVIEW

By J.G. Sutinen and R.B. Pollnac

Large numbers of the world's population continue to be poor and mal-
nourished. In response, development programs large and small, national and
international, public and private, have been organized to combat the complex
problems of poverty and hunger in less-developed countries. This volume
addresses a small but not unimpoirtant set of such problems. It concerns
small-scale fisheries. The small-s:ale fisiiary in a less~developed country is
a microcosm of the larger poverty and hunger problem because small-scale
fishermen are a~ong the poorest of the poor, yet the fish they catch has the
potential for adiing significant quantities of protein to the diets of the
malnourished segm'nts of the population.

The purpose o1 this chapter is to establish the proper context for the
research findings dinc-<eed in subsequent chapters. To this end, we describe
the structure and role of inrormation systems {n the fisheries development
process and the general nature of small-scale fisheries in less-developed
countries. This chapter concludes by defining the scope of the study.

I. FISHERIES DEVELOPMENT AND INFORMATION

A. The Information Systems Paradigm

According to the information systems paradigm (Bonnen, 1975), the small-
acale fisheries development problem can be viewed as a fundamental problem of
information procesaing. To successfully address the fisheries development
problem, one must first solve the associated implicit {information system
_problem. That is, fisheries development actions require making decisions and
making decisions requires information. Providing information, on the other
hand, is primarily a problem of devising a system within which data can be
collected, analyzed and acted upon by decision makers.

The general structure of an information system can be seen in Figure 1.
Every decision requires an understanding of some part of reality. But since
reality ie too complex for a complete understinding, we typically develop a
set of theoretical concepts to explain reality in a manner that is appropriate
for the problem at hand and capable of being grasped by the human mind. Since
concepts cannot be measured directly, we operationalire them by devising a set
of variables (empirically observable phenomena) which correspond to that part
of reality under study. The indentified phenomena are then observed and the
variables measured. The resulting set of measured variables repreaents the
data output. To this point we have a data system, but data are not infor-
mation.

To generate information, the data are subjected to analysis and inter-
pretation for a particular decision-making context. That ie, the data must be
glven form and meaning in order to become information that is useful for
decision-making.

The establishment of esuch an {information system, of course, aust be
preceded by a process of analytical inquiry. That 18, a body of theory 1is
operationalized, matched with data, and the resulting analytical framework 1is
tested, refined and retested. Through repetition of both the analytical and
empirical process, relfability is enhanced. In fact, three types of reli-
ability can be identified: measurement reliability, operational reliability
and conceptual reliability.

In the present context, we should asaass the measurement, oparatioral and
eonceptual reliability of various approaches for producing {nfcrestion on
fisheries development problems. We ghould determina whare the information
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system is breaking down. Is it dinadequate theory? Is it the lack of
operational concepts? 1Is it poor measurement? Has the analytical framework
been suitably tested and defined? Unfortunately, the information system for
fisheries development falls short in all of these areas.

The information eystem can also be viewed as a producing system: one that
supplies information to decision-makers. The worth of any information system,
of course is properly judged by ite contribution to the decision-making
process it is supposed to serve., Therefore, we must determine the nature of
the information to be provided decision-makers. At the abstract level, the
nature of the information desired by decision-makers 1s derived from (1) the
nature of the fisheries development problems they face, and (2) the nature of
the decision-making process in effect, If we were to know the exact nature of
the fisheries development problems and the decision-making process, we could
derive the set of information that should be produced.

" Deriving the set of information to be produced is not a straight-forward
task, however. While the general nature of fisheries development problems are
well~known (see below) and some specific cases are well-documented, the nature
of the decision-making processes actually in effect is not sufficiently under-
stood for this purpose.

B. Decision-Making and Fisheries Development

Ideally, one would 1like fisheries development to involve rational
decision-making., Rationality is the process of selecting the best possible
alternative given relevant preferences and constraints., A rational decision-
making process for fisheries development would be something 1like the
following:

First, an inventory would be taken to identify all salient facts and
constraints that are expected to govern the selection of means to
achieve an identified set of objectives.

Second, the development potential of the fishery would be assessed
and a variety of actions identified that could achieve the
development objectives.

Third, a set of possible projects would be designed and evaluated for
their expected social benefits (in terms of the objectives) and
costs,

Fourth, the project(s) is then monitored and evaluated during
implementation for the actual net social benefits realized.

To the extent that this process is followed, one could derive a set of
"information demands” at each stage.

To some extent this process is followed in practice. However, those who
have studied decision-making behavior in other contexts inform us that
rational decision-making 1is rarely used (e.g., see Simon, 1979; Kinreuther,
1974; and Day, 1971). In the real world of incomplete and {imperfect
informatinn, of severe time constraints ana conflicting objectives and
interests, it becomes impossible to behave in a fully rational manner.
Instead, the decision-making process is "partially rational”. Extending the
argument of this view implies that we must know the actual decision-making
process used .n fisherieo development in order to derive the information
demands we are asked to respond to.

We list a set of possible decision-making modes that may apply to the
fisheries development decision-making process, each of which could {mply
different information characteristics and most certainly would {imply a
different analytical framework.



1. Safety Principles
a. Decision-makers seck to minimize the probability that some

set of variables (e.g., catch and employment) will not fall
below some “given disaster” level over time.

b. Decision-makers seek an "optimum” yield but it is subject to
the constraint that the probability of disaster (e.g.,
overexploitation) is below a certain level (e.g., 15%).

2, Maxinin
Decisjon-makers select the best of all possible worst cases.
More precisely, they maximize minimum benefits that can be
obtained with some given level of probability.

3. Satisfacing
Pecision-makers set an arbitrary level to be attained (e.g., of

catch or incowa).

4 Cauttous Suboptimizing
Decision-makers move, each period, in the right direction, but no
more than gome distance perceived as “safe.”

These are but some of the possible “partially rational” decision-making
modes that have been identified. The point we wish to make here is that each
mode demands a different informational content--the fully rational mode being
the most demanding. Until we understand the actual decision processes used,
we probably cannot supply information that effectively serves the fisheries
development process.

C. Some Characteristics of an Information System for Fisheries

Development

Earlier we argued that we seek to explain reality by constructing an
analytical framework based on some appropriate theoretical concepts. We might
ask what should be the nature of an appropriate analytical framework? What
part or parts of r-.ality do we seek to explain? More generally, what should
be the nature of a stock assessment information system for fisheries develop-
ment and management?

The reslity of the fishery and related sectors is vast and complex. The
fishery is composed of several components and is interconnected with other,
nonfishery sectors.

In most LDCs the [ishery typically consists of two sectors; a small-gcale
fishery sector that uses low level technology, generates low incomes and
produces fish for local human consumption; and an industrial fishery that is
capital intensive, produces higher incomes for a relatively small number of
people and generates products for export or industrial use. Our primary
concern here is with the small-scale fishery which we separate into five
levels of sub-sectors: (1) the resource and 1its habitat, (2) capture or
harvesting, (3) processing, (4) distribution and marketing, and (5) con-
sumption. These levelo are convenient divisions for a variety of a.alyses.

The industrial fishery sector is relevant to the development of the small-
scale fishery for a number of reasons, the major reason being the potential
for conflict between the two fisheries, where the industrial fishery dominates
and negatively affects the small-scale fishery. Conflicts can arise over
exploitation of the same or interdependent fish stocks (as in the South China
Sea), or where the by-catch of the industrial fleet dominates the local fresh
fish market (as in Central America) with sometimes advezse effects.

The agricultural sector is also relevant to small-~scale fisheries develop-
ment since many, if not most, fishing families raise crops and livestock. In
some areas fishing is viewed as the employment of last resort, where people




fish only when farming is not feasible (e.g., East Africa), The agricultural
sector may dominate the regional distribution and marketing network and
thereby define the possibilities for expanding the distribution and marketing
of fish,

Similarly, the existing infrastructure defines the possibilities for
expanding the small-scale fishery. If port facilities and harbors have not
been developed to support the general economy, it is unlikely that small-scale
fishery needs will justify their construction. The same is true for roads and
other major components of the physical infrastructure.,

Institutions and laws too can be critical to realizing the potential for
fisheries development. Since implementation of development projects typically
rests with LDC institutions, the structure, organization and legal power of
fisheries administrations and related agencies determine the efficacy of any
development program. Other institutional and legal aspects which condition
the process of fisheries development include intcragency conflict and
coordination, credit availability, subsidies, training and extension programs
(e.g. see Doucet, et al,, 1974; Crutchfield, et al., 1974; Wcodland, 1976).

Covernment sactions often affect, both directly and indirectly, wmany
aspects of the fishery, Policies concerning the use of the ocean and its
shoreline csn hsve significant impact on the structure of the fighery,
Decisions made concerning species to be exploited or controlled can benefit
some groups of fishermen while harming others. The political power of groups
affected often influences future action concerning impsacts. Government
regulations can also affect processing, distribution, and msrketing. For
example, regulations concerning sanitary procedures during the processing and
marketing atages, which are aimed at improvement of public health, may place
excessive economic burdens on the existing system, especially in the initial
stages. In some cases, direct government intervention is necessary to improve
the distribution of fish to insure that the product reaches populations with
animal protein dietary deficiencies.

Figure 2 diagrams the components of a fishery and its inter-relationships
with the socio-economic and political context.

FIGURE 2
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As can be seen in Figure 2, the fishery, which is composed of clearly
separated component parte, is related to government and other productive
sectors and forms part of society as a whole. A cosplete information system
should be concerned with both the cosponents of the fishery and related
aspacts 1in 1its socio-sconomic and political context. For example, the
behavior and performance of the fishery is clearly related to ths significance
of the fishary in national plens, proposals for fishery management, the
structure of fishery related {nstitutions and their position in government



(e.g., extension services regulatory bodies, etc.).

Clearly all uspects of the development of the small-scale fishery depend
on accurate and timely information concerning the resource, harvesting,
distribution, marketing and consumption sectors, as well as the other related
sectors disccussed above, Faulty or missing information concerning any
re  want aspect of the small-scale fishery or related sectors can lead to
inadequate development program design resulting in unanticipated problems and
possible failure. The small-scale fisheries development literature contains
many examples of such fallures which need not be repeated here. The remainder
of this report is involved with illustrating the development of methods and
techniques for generating information to be used in small-scale fishery
development, management, and decision-making.

The findings of a multidisciplinary investigation of aspects of the
small-scale fisheries of Costa Rica, El Salvador, and Guatemala and a
discussion of implications for fisheries development, management and decision-
making in both the specific areas where research was conducted and in LDCs in
general are presented here. These investigations have focused on the develop=
ment, testing and evaluation of information systems for obtaining data on
selected aspects of the fishery ranging from the resource base through
harvesting, processing, distribution and marketing to the consumer. Data
collected {s also analyzed to demonstrate the utility of the systems used and
to provide Information necessary for the development of the small-scale
fishery In Central America.

The general research approach was to identify aspects of the small-scale
fishery where the development and implementation of information systems could
most effectively aid in fishery development, Once these aspects were
{dentified, data collection and analysis systems were developed. In some
cases, multiple systems were identified to be tested and evaluated as a means
of selecting the most appropriate for the situation in LDCs, Finally, repre-
sentative research sites were selected on the basis of {a) familfarity of the
URL staff with the region, (b) language facility of URI staff, (c) indications
of Lnterest on the part of the governments to be involved, and (d) the
regional need for this type of research. On the basis of these criteria,
Central America was selected as the research area, with an emphasis on Costa
Rica.
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CHAPTER 2. THB SETTING: COSTA IICA,.!L SALVADOR, AND GUATEMALA

By W. Kolberg, R. Pollnac, D. Stevenson, J. Sutinen,
with R, Coslit, B. Epler, A. Scheid and M., Shank

This chapter provides the setting within which the various studies in thia
volume were conducted. The research in Costa Rica ranged from studying the
resource itself through harvesting, procesaing, diatribution, and the retail
market level. Thus the description of the setting in Costa Rica covers a
broader range than that of Guatemala, vhere the focua was on retailing and the
consumer in Guatemala City, and that of El Salvador, In each case the
information provided is essential to arrive at an understanding of the
implications of the studies in this volume.

I. Costa Rica

The Republic of Costa Rica is the second smallest country in Central
America with an area of approximately 50,000 square kilometers. It 18 located
between Nicaragua and Panama and is comprised mainly of high rugged mountains
and hills drained by numerous streams and rivers. Extensive foresta cover
about two thirds of the area. There is a relatively wide coastal plain in the
east and a narrower plain on the Pacific coast. The coastline covers 1,020
kilometers on the Pacific side and 210 kilometers on the Caribbean. .

The climate of Costa Rica is influenced strongly by its tropical location
and by adjacent warm ocean waters. While mean maximum temperatures are
usually {n the 70's (20° = 25°C) {n the mountains, along the coasts they range
in the 80's and 90's (30°C). Costa Rica has only two seasons; the wet season
(May-November) and the dry season (December-April). The eastern Caribbean
plain, however, receives heavy rainfall throughout the year.

Tn 1976, the population of Costa Rica was estimated to be 2.01 million,
composed mainly of Spanish and Mestizo but also including blacks (30,000),
other European ethnic groups, Central American Indians (10,000), Chinese, and
Americans., Most of the population lives in rural areas (572) and San Jose
(550,000) is the only city of over 10,000. Population density is a low 39.3
persons per square kilometer; and the population growth rate 18 2.8Z%.

The quality of life is good in Costa Rica relative to Latin America. The
physical quality of life index (PQLI) is a high 85, compared with 70 for all
of Latin American and 95 for the United states. The Physical Quulity of Life
Index 18 a composite index based on life expectancy at age one, infant
mortality and literacy at ages 15 and over. The relative high value for Costa
Rica undoubtedly 1s reflecting achievements of the country's progressive
health and education systems,

A. Economy (General)

The Gross Domestic Product for Costa Rica in 1976 was estimated at $2.07
billion (in constant 1976 dollars), representing a 5.5% increase over 1975.
Costa Rica claims Central America's highest per capita GDP (1.030) and most
evenly distributed national income. Agriculture predominates the economy
employing 35% of the labor force, utilizing 50% of the land area of the
country, and comprising 20% of GDP (1976). Principal products include coffee,
bananas, livestock, cocoas, sugar, basic grains, and forestry. Industry
employs 21% of the labor force (152 excluding construction). Principle
products iaclude processed foods, pharmaceuticals, beverages, wood products,
chemicals, textiles, and tourism. Principal natural resources include
forests, bauxite, and sulphur. Export trade totalled $590.8 million in 1976
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and included coffee (5160.1 miliion) bananas ($144.9 million), beef ($36.4
million) and sugar {$24.4 million) as principal products. Imports accounted
for $775.8 million and included transport equipment, wmachinery, paper
products, petroleum, and electrical machinery.

B. The Fishing Sub-Sector of the Economy.

Total trade in fisheries commodities reacned $4.7 million in 1976, ten
percent of GDP {n agricultural goods. Good estimates of total cmployment in
this subsector are difficult to find, Total primary (harvesting) sector
employment was estimated at 3,200 in 1973. This does not account for
secondary industry or processing and wmarketing. In 1976, for comparison,
19,731 persons werc reported employed in the primary agricultural sector.

Shrimp production has been very erratic, but recent declines {n production
have been offset by increasing prices. While most of the production of the
shrimp fleet 1s exported, virtually all the fresh fish produced by the
artisanal fleet and the shrimp flecet is consumed domestically. There are
three major shrimp packing plants operating in Puntarenas and two additional
firms which harvest and process sardines and tuna. A third, smaller sardine
plant operates in Golfito, also on the Pacific coast.

Fishing activity has developed in recent years as a result of the
introduction of investment capital, new techniques and a scries of measures
implemented by the government which are aimed at improving the management of
marine resources. The objective of these measurcs {8 the rat{onal
exploftation of fishing resources In order to obtain maximum possible benefit
from them over the long run.

The growth of fishing activity has been achleved primarily as a
consequence of changes in the industrial fishing sector. Changes {n the
artisanal sector have been characterized by the expanded use of nets and
larger motorized vessels. Huch of the fmprovement in artisanal production in
recent years is due to the expansion of the fishery to new fishing grounds off
the Pacific northwest coast.

From 1971-1978, the proportion of total finfish catch from the Paciffc
coast accounted for by the artisanal fleet increased from 40 to 66% of total
Pacific finfish landings -- although this may be overstated due to earlier
under reporting.

The components of this volume devoted to Costa Rican fisheries concentrate
on the artisanal fishing activity of the Pacific coast of the country and
centers on the Gulf of Nicoya, where mcit of this activity takes place. The
following section describes the Gulf of Nicoya fiahery in some detail, looking
at the characteristica of the Gulf as a fiahing resource, the fishermen,
patterns of fishing activity, and harvest technique. In addition, sections on
wholesale and retail activity as related to ine "primary” or harvest gector
are included.

f. The Physical Setting. Coastal waters on the Pacific coast of Costa
Rica are highly productive and support active tuna and sardine fisheries.
Much of the continental shelf is alao trawled for shrimp. But the principal
directed effort for finfish i{s concentrated in the relatively protected waters
of the Gulf of Nicoya.

The Gulf of Nicoya is separated from the open ocean on the North &nd West
by the mountains of the Nicoya Peninsula, sheltered on the East by the low
coastal mountains of the mainland provinces of Guanacaste and Puntarenas,
while the southward facing mouth of the Culf is partially closed by a long
sand-spit. The result is a lake-1ike gulf of seawater totally protected from
the ocean waves but, due to the high tides, rather well supplied with
nutrients from the open ocean and the large number of surrounding estusries.
:‘ha total area of the gulf, including the area scuth of Puntarenas, 1is 1500
ac,

Much of the commercial transactions of the region, especially those




10

involving fishing, are channeled through the prinecipal town, Puntarenas, which
occupies the very tip of the sandspit guarding the entrance to the Gulf. In
eddition to being an administrative, transportation and supply center,
Puntarenas {s valued by Costa Ricans for its beaches in summer, and its harbor
facilities which make {t Costa Rica's largest Pacific port.

2. Fishery Resources in the Gulf of Nicoya. The fishery resources of the
Gulf of Nicoya are principally demersal estuarine species typical of the
tropical soft-bottom habitats. Exploited demersal species belong to the
familics sciendae (corvina), Ariidae (cola), Centroponidac (robalo) and
Lut janidae (pargo). More transient, oceanic species are mackeral (macarela)
and sharks (cazon cr posta). The distribution of some of the more fimportant
speclies varies considerably between the interfor and exterior zones of the
Gulf and ther¢ are marked changes in the seasvnal availability of seome
species, especlally the transient ones. Several of the most {mportant specles
of corvina, for example, are largely confined to the {nterior of the Gulf.
Approximately twenty~five species make up the bulk of the artisanal landings,
although the total number of exploited specles exceeds fifty. Variations In
the distribution of fishing effort and, to some extent, gear usage, are
fnfluenced by scasonal climatic factors as well as changes in the distribution
of the cxploited species. High winds i{n the dry season (December - April)
produce unfavorable working conditions, especially for ihe smaller boats and
force the larger gill-net vessels to fish in protected areas of the Gulf
nearer to home villages.

Many species are harvested by both the artisanal and shrimp fleets,
although the shrimp and sardine vessels are prohibited from operating in the
{nterior of the Gulf. The quantity of undersized and unmarketable finfish
caught and discarded by the shrimp fleet far exceeds the quantity landed.

3. landings. Total Costa Rican landings for the years 1952-1976 are
given in Table I. Between 1969 and 1976, Atlantic coast landings accounted
for 4% or less of the annual totals. Table 2 shows the breakdown of finfish
catch between commercial and artisanal fleets (both coasts) in 1976. The
artisanal landings have {ncreased from 700 tons in 1971 and reached 2680 tons
{n 1978. Seventy-three percent of the reported 1978 artisanal harvest was
from the Gulf of Nicoya and 76X of the reported catch from the Gulf was landed
In Puntarenas.

4, Fishing Activity in the Guli of Nicoya. The Gulf of Nicoya fishery {s
apparently qufte old, and has benefited greatly from the protected nature of
the waters which allows small dugout canoes to fish over most of the area.
The oldest and simplest fishing technique 18 handlining followed by
longlining, The fishermen are not certain when the first nylon gill-nets
appearud, but place the event within the last 10 or 15 years coinciding with
the motorization of the local boats. These boate range from 18 to 35 feet in
length,

Most of the fishing villages and towns around the Gulf of Nicoya are
located on or near all-weather roads. Those not near all weather roads have
arrangements to ship thelr catch by water to collection points with good road
access. The majority of the fishermen live in Puntarenas, the villages of the
eastern shore of the gulf, and on the string of islands along the western
shore. Only a few fishermen live on the weatern shore which 1is wmostly
maAngrove Sswamp. Many fishermen who live in Puntarenas are gillnetters
operating from 20-30 foot diesel powered launches. The gillnetters set thelr
nets efther at the surface or on the bottom, depending on conditions and types
of fish present, and capture a large variety of species. Mosh size varies
from 3 1/2 to 6 inches and affecta the specics and size composition of the
catch., Since multi-filasent nylon nets are visible to the fish during the
day, nets are usually fished at night. Nets must be checked and emptied at
least once during tha night to prevent dead fish froam dacaying in the warm
vater. The use of block ice is cosmon among gillnet fishermen for
pressecvation of catch prior to sale.
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"Total Landings of Finfish and Non-Finfish Products
by Coastal Zone, Costa Rica: 1952-1976

(Peso en kilos)
PACIFIC COAST ATLANTIC COAST TOTAL LANDINGS
YEAR LANDINGS LANDINGS
(Xilos) (Xilos) (Kilos)

1952 188,605 115,079 303,684
1953 385,368 29,503 414,871
1954 401,637 7,389 409,026
1955 596,899 6,647 603,546
1956 736,207 53,140 789,347
1957 746,657 212,426 979,083
1958 992,079 99,278 1,091,357
1959 1,281,533 67,744 1,349,277
1960 1,250,159 1,437,224 2,687,383
1961 1,704,972 1,018,676 2,723,648
1962 1,709,878 321,267 2,031,145
1963 1,596,378 129,987 1,726,365
1964 1,930,781 802,357 2,733,138
1965 5,298,215 391,456 5,689,671
1966 3,080,099 1,192,442 4,272,541
1967 2,376,984 250,739 2,627,723
1968 3,142,396 383,275 3,525,671
1969 5,012,418 39,382 5,051,800
1970 6,993,649 100,343 7,093,992
1971 8,207,290 131,918 8,339,208
1972 10,767,002 92,498 10,859,500
1973 10,804,272 49,879 10,854,15]
1974 13,381,049 134,669 13,515,718
1975 13,590,869 424,644 14,015,513
1976 452,921 12,782,009

12,329,088
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TABLE 2
LANDINGS, COSTA RICA, 1976

(metric tons)
Shrimp 1.soo :
Sardines ’6,39_:6
Fresh Fish '
Shrimp Fleet 1,550
Artisanal Fleet 1,930
Tuna
l’oreign Vessels 3,600
National Vessels ___900

TOTAL LANDINGS
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Groups of gillnetters also operate from Manzanillo on the Eastern shore,
Nispero-Puerto Moreno at the head of the gulf, and La Bocana on the island of
Chira. Traditionally, gill nets used by these fishermen are smaller with
reduced mesh sizes.

Most longliners live in and around Puntarenas. There 1is very little
longline fishing in the interior of the Gulf. Longline boats are usually
small and often unpowered, although a few longliners have boats which are
large enough to use for gillnetting. Severai of the longliners with larger
boats have {ndicated that they would convert to gillnets if they had the money
to invest. Longlines are fished on the bottom with 75-150 baited hooks on
each line. Common species captured with longlines are corvina agria, sharks,
(cazon and posta) and cola. The higher priced species of corvina prefer live
bait and are not caught with longlines.

Although a few handline fishermen live in Puntarenas, most of them are
diatributed up the Gulf, with heavy concentrations at Costa de Pajaros, the
northern edgz of Manzanillo, and the islands, especially the communities of
Jicaro and 2alitos on the island of Chira. In most areas the handliners are
quite poor, and often own no more gear than a dugout canoe, some paddles, and
a few handlines. A notable exception is found at Costa de Pajaros, where
fishing teams are built around large diesel powered dugouts which tow from 2
to 7 emall dugouts to and from the fishing grounds and act as a transport ship
for the catch. The support launch is paid a fixed charge per pound of fish
landed by crews of the towed dugouts. It is common in Costa de Pajaros for
the diesel boat to be owned by the head of an extended family, while the
a2ctual operation of the support boat and the fishing from the small dugouts is
done by the sons, other relatives, and friends of the family. Muny of these
fishermen are now in the process of switching to gill nets.

The number and distribution of fishermen, and types of vessels and gear
are given in Table 3 for the Gulf of Nicoya and the North Coast. A
preliminary survey of the south coast, identified approximately 150 fishermen
but provides no information on vessels and gear. Of particular interest for
the Gulf is the difference between the urban fishermen (those based in the
port town of Puntarenas) and the rural fishermen. Relatively greater numbers
of fishermen (61X) and vessels (79%) are based in rural communities of the
Gulf. The rural fishermen principally use vessels carved from tree trunks
(dugouts) powered by oars, and use baited hand lines. In contrast, the urban
based fishermen principally use vessels of plank construction (which have a
larger carrying capacity) powered by inboard diesel engines and use gill nets.
In addition, the ratio fishermen to vessels in the urban communities is more
than twice that in the rural communities (6.2 to 2.7). Presumably this
relects the larger vessels used by urban fishermen.

Patterns for the North Coast mirror thoce for the rural communities in the
Gulf. Hand lines are the most common gear and the ratio of fishermen to
vessels is relatively low (3.2). Most of the vessels are e‘'gine powered,
however, almost two-thirds using outboard motors.

A summary of Pollnac's non-random survey of 125 fishermen is presented in
Table 4. Urban fishermen are older, have more education and more fishing
experience than their rural counterparts. Higher percentages of the rural
fishermen surveyed own boats and had fathers who were fishermen. For more
detailed data from the survey the reader is referred to Chapter 16.

The characteristics of a typical fishing trip for each gear type are
summarized in Table 5. Gill net fishermen yield the highest catches (and
gross revenues). While hand line trips result in less catch per trip, they
tand to yield higher valued species (eg. corvina). Two crew members are most
c({wn for gill nat and long line trips. Hand line fishermen tend to fish
alone,

Evidence from the analysis of sample data from 807 interviews of fishermen
conducted in conjunction with the Costa Rican Ministry of Agriculture during
the period Auguat, 1976 to July, 1977 suggests that fishermen in the Gulf of
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Table 3.
Gulf of Nicoya North Coast
Total |Urban |Rural
Number of fishermen 2108 816 1290 a7
Number of vessels 618 i3 4187 84
of planked construction 233 94 139
dug outs 388 37 348
Powered
with fixed motors 248 96 149 a5
with outboards 26 16 10 85
with oars 347 19 3a8 4
Number of gear 482 158 327 339
gill nets 183 108 45 46
hand lines 288 a8 260 282
long lines 41 19 22 2
other 9

Table 3. Numbers of Pishermen, Boats and Gears Gulf of Niooya 1976



Table 4.

]5

Survey of Fishermen

Total Urban Rural
Age in years 30.7 32.7 27.6
Educa (years) 3.6 3.9 3.2
Years of
fishing experience 12.3 12.6 11.8
% boat owners 38% 31% 50%
% fisherman father 53% 43% 68%
Number of fishermen
in sample using
gill net only 63 46(61%) 17(34%)
long line only 18 10(13%) 8(16%)
hand line oaly 19 7 (9%) 12(24%)
gill net & long line 11 11(15%) -
gi11 net & hand line 1 - 1 (1%)
long 1line & hand line 12 - 12(24%)
other 1 1 (1%) -
Total in sample 1256 75 50

Table 4. Sample Survey of Fishermen Gulf of Nicoya 1977.



Table 8.

. Gill Net Long Line Hand Line
Catch per trip (1bs.)® 202 140 135
Av:rage nlghtod price

per 1b.) $1.03 $1.43 $2.07
Days fished per trip* 1.78 1.42 2.28
Percent of trips 'lthb
1 crew member 3% 49% 57%
2 crew members 75% 41% 27%
3 or more crew members 22% 10% 16%
a - factena data
b - interview data
Table S. Gear-type Statistics, Gulf of Nicoya 1976 - 1977,
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Nicoya fish near and land their catch in their home village. For example, 98%
of all the sampled types of Pantarenas-based fishermen landed their catches in
Puntarenas. The exception is the fishermen on the islands wlere primary
buyers do not operate., Most fishermen located on the islands sell their catch
at the nearest of the three major landing zones.

Seventy-two percent of the Funtarenas-based trips sampled were conducted
in zones 5, 6 or 7 (Figure 1) while 87% of the northeast coast fishermen
reported trips in zones 2 and 3 (Figure 2) and 892 of northwestern tip
fishermen reported trips in zones 1, 2 or 3 (Figure 3). Nearly all the trips
(92.52) of Chira-based fishermen were centered in zone 2. This clearly
{llustrates that fishermen were fishing in zones relatively close to home
ports, Similarly, 64X of the landings sampled in Puntarenas represented trips
in fishing zone 5 and 6 (Figure 4), the closest zones to Puntarenas, while 842
of the trip landings in the northeast coast reported fishing in zones 2 and 3.

These findings are somewhat surprising given the relatively small size of
the Gulf and the types of boats and gear used. Although most fishermen stay
close to home, those using larger boats (gillnetters), showed the greatest
propensity to travel longer distances.

S. Diatribution of Catch and Revenues in the Gulf of Nicoya. Generally,
Primera Grande and Primera Pequena, two commercial class names for
approximately six of the most highly valued specles of fish, are concentrated
in the innermost sections of the Gulf near the northwestern tip, while other
commercial classes tend to be located nearer the mouth of the Gulf. Since
fishermen tend to fish close to home, the catch in the two zones nearest the
northwest tip of the Gulf is composed largely of Primera Grande and Primera
Pequena. During the sample period, over 80X of the revenue from fish sold in
these zones was accounted for by these classea alone. The value of the catch
landed in Puntarenas, however, was more evenly distributed among the
commercial classes. While 63% of the sampled artisanal catch was landed in
Puntarenas, it accounted for only 582 of the total revenue generated by the
artisanal fleet. In addition, Puntarenas accounted for only 39% of the
revenue generated by Primera Grande, the most highly valued class. Finally,
Puntarenas based fishermen received only 34X of the total revenue generated by
artisanal fishing activity. These results suggest that the fishery in the
Gulf of Nicoya is not homogeneous. Rural fishermen are providing large
proportions of the type of catch most desired by consusers, a significant
proportion of the exchange between fishermen and primary buyers is taking
place in rural areas, and a large percent of the income is flowing to rural
households,

C. Description of the Wholesale Sector.

The wholesale sector is a large and vital part of an overall wmarketing
system which provides for the flow of fresh fish from small scale fishermen to
the consuming public. The movement of fish from producer to consumer involves
the marketing services of primary buyers (port wholesalers), truckers, and
retailers, The primary burers buy fish from the fishermen on the docks and
beach landing sites and perform the services of assembly and storage. They
either sell the fish to transporters or take the fish themselves to the retail
outlets in the capital city of San Jose and other population centers in the
vicinity of San Jose. The retailers then carry out the final marketing stage
of selling the fish to consumers.

l. Primary Buyers. The primary buyers provide the first link in the
marketing chain that carries the produce of the artisanal fishermen to the
consuaing public. They purchase the fish directly from the fishermen at the
port or beach sites. Their installations for handling and storing fish are in
general rather modest. Their buildings are usually extensions added onto
private homas or ssall lesn-tos, Data gathered from interviews in 1976
indicated that the average building size was about 44 square meters and the
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average ice box and/or freezer capacity was about 5,000 pounds.

The data from daily purchasing receipts collected from the primary buyers
between Septeaber, 1976, and February, 1978, revealed a total of 34 different
primary buyers opczating in the port of Puntarenas and in various outlying
landing sites around the gulf (see Figure 6). For the most part, these buyers
were concentrated near the landing areas of Puntarenas.

Several types of ownership may be distinguished among the primary buyers.
Twenty-four firms are owned by individuals and six by partnerships or
corporations. There is one fishermen's cooperative (COOPEPES) and one
fishermen's union (UNPEPES). The union is different from the cooperative in
that it is not regulated by the bylaws and legal safeguards of an officially
inscribed cooperative. The union is much smaller and united to a great extent
by family relationships.

2. Species and Classification of Fish. A large veriety of fish is
purchased by the primar' buyers. Although not all the buyers use the sanme
categories of classifying the fish they purchase, the majority follow a
classification which utilizes both size and species. The major classifi-
cations are: large first class fish (primera grande), small first class fish
(primera pequena), classified fish (clasificado), small shark (cazon), two
large types of shark (posta blanca and posta negra), and low grade “trash
fish” (chatarra).

Table 6 presents the eight major (marketing) classifications of finfish
which the artisanal fishermen landed in the region of Puntarenas during the
period between September, 1976, and February, 1977, when purchasing data were
collected. The largest amount of fish purchased by the primary buyers during
this period were in the class Cola and Agria. Small first class fish was a
distant second in terze of the amcunt purchaaed (sce Table 6).

The large and saall firet class fish categories brought the fishermen the
highest ex-vessel prices per pound, with a weighted average price of 3.31
colones and 2.60 colones, respectively (8.5 colones = U.S, $1.00), Cazon,
Posta Blanca, Clasifacado, and Cola and Agria fell in the middle price range
of 1.86 to 1.40 colones per pound. Posta Negra had a weighted average price
of .98 colones per pound while the commercially less attractive fish in the
“Chatarra" category brought a weighted average price of .61 colones per pound
(see Table 7 for the ranking of fin fish according to their weighted average
price).,

Because of the relatively large amount purchased, the middle-priced fish
category, Cola and Agria, gencrated more revenue for the fishermen than any
other species or category of fish landed during the survey period. Posta
Negra and the spectes fn the Clasifacado category were the least {mportant
fish i{n terms of revenue paid to the fishermen by the buyers (see Table 7).

D. Transport-Wholesalers (Tranaportista).

Transportistas are wholesalers who purchase fish from the primary
wholesalers or directly frum the fishermen and transport them to the retail
market. The Transportista travels to various communities along the gult
purchasing fish, Fish are graded, culled and stored in large ice boxes for
transport to San Jose. An average Transportiuta {s capable of storing about
2,500 pounds of fish on his truck and makes two or three trips per week. If
the supply of fish 1s low, he may be forced to leave for San Jose with less
than a full load rather than face the possibility of losses dus to spoilage.
Puorly developed transpurtation systems have hindered artisanal {isheries
development in areas away from the gulf, even when sufficient fish stocks
appear to exist.

E. The Retall Sector

Forty-five fish retailers operate in Costa Rica's Central Valley (Table
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Table 6.
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a) Species and Classifications of Fish Purchased by the Primary
Buyers

A. Primera Grande: corvina, robalo

B. Primera Pequena: corvina, robalo, pargo, aguads,
cabrillo, mero

C. Clasificado: macarela, berrugate

D. Cazon

E. Cola y Agria: cola, agria, bagre, cuminate, pargo
F. Posta Blanca: posta blanca, posta gata

G. Posta Negra

H. Chatarra: Jjurel, 1liza, raya

b) Ranking of Finfish by Amount Purchased (Sept. 1, 19876 to
Feb. 15, 1977)

Specles (e Amount Purchases
1. Cola y Agria , 340 35.9
2. Primera Pequena 229,399 14.9
3. Chatarra 212,130 13.8
4. Cazon 201,184 13.1
8. Primera Grande 171,634 11.2
8. Posta Blanca 113,988 7.4
7. Clasificado 48,368 3.1

8. Posta Negra 7,551 4




Table 7.

2) Ranking of Finfish by Weighted Ex-vessel Average Price
(Sept. 1, 1876 to Fob, 18, 1977)

1. Primera Grande 3.31
2. Primera Pequena 2.60
3. Cazon 1.86
4. Posta Blanca 1.44 -
8. Clasificado 1.43
‘8., Cola y Agria 1.40
7. Posta Negra .98
8. Chatarra .61

b) Ranking of Finfish in Terms of Revenue to Fishermen

Species Revenue Percent of Total Revenue
1. Cola y Agria 773,974 28.7
2, Primera Pequena 806,448 22.1
3. Primera Grande 868,240 21.1
4. Cazon 374,884 13.9
5. Posta Blanca 164,626 e
6. Chatarra 128,657 4.8
7. Clasificado 69,013 2.6

8. DPosta Negra 7,408 3
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8)l. With the exception of two outlets all of thess firms were traditional
pescaderias (retail outlets which sell fish only).

Twenty-nine of the firms are located in San Jose, twenty-two within a
three-block area in downtown San Jose. Similar concentrations were common in
other cities in the Central Valley. Eleven firms operated in the larger
suburban cities of Alejusla, Heredia and Cartago. The remaining four firms
were located in new markets in smaller towns within 50 kilometers of San Jose.

Thirty-five of the firms identified were located in large central markets
which may house over 100 small shops. These markets sell a wide variety of
fond and non-food itenms. Most of the marketa are municipally owned.
Supermarkets are becoming more prevalent but most people still shop in the
traditional market areas.

Fish retailers generally work six days a week. Retail outlets located in
privately owned markets are open for a half day on Sundays. Public markets
are closed on Sundays. Firms may close two or three days per month because of
shortages in the supply of fish or for holidayse. On the average, fish
retailers are open ten hours a day. Fridays and Saturdays are traditionally
the busiest days of the week as people travel from rural towns to do their
weekly shopping. Wednesday is the least active day of the week. The most
active part of the day is in the mornings.

Other retailers include supermarkets and the Consejo National de
Produccion. Supermarkets, with the exception of the Mas Por Menos chain and

the Super Dan, purchase frozen fish from one of two wholesalers in San Jose.
The Mas Por Menos Company is vertically integrated. The company owns a
landings-pier in Puntarenas and purchases fish directly from artisanal
fishernen.

The Consejo Nacional de Produccion (CNP) has several hundred outlets
(expendios) located throughout the country. These outlets sell a wide variety
of food products. Fish are stored in and sold from freezers. Prices are
listed on the wall. The CNP purchases fish from the cooperative COOPEPES {in
Puntarenas and transports them to San Ramon, a city halfway to San Jose. The
fish are quick frozen and packaged in plastic bags. Fish are then stored and
delivered to CNP outlets once a week. The stated purpose of the CNP is to
stablize market prices, which it attempts to accomplish by purchasing and
storing fish when it is abundant and releasing it when supply 18 low.

F. Consumption

Very little is known about the consumption patterns and demand for fresh
marine fin fish in Costa Rica. According to one set of calculations (Cubrero,
Diaz and Gonzales, 1975), per capita consumption of all fish products has
varied between 1.5 and 3.0 kilos between 1960 and 1974. To our knowledge, no
data exists on fresh fish consumption for years up to 1976.

11. E]l Salvador

The Republic of El Salvador is the smallest country in Central America
with an area of about 21,000 square kilometers (8,260 square miles) roughly
about the size of the ztate of Massachusetts. It is bordered by Guatemala,
Honduras and Nicaragua, and faces the Pacific Ocean to the south.

El Salvador is comprised of three distinct regions, formed by two ranges
of mountains running from east to west. The coastal belt on the south is

IThe Costa Rican Department of Marine Fisheries has continued to collect
information on fish retailing and has located ten additional pescaderias.
Eight of these lie outside the area covered by this study.



Table 8.
Number of Fresh Fish Retail Qutlets in the

Central Valley of Costa Rica iJulx 1076)

LOCATION PESCADERIAS CITY TOTAL
Mercado Central (municipal) 8
Mercado Del Carnes 7
Mercado Bourbon and
Vicinity 7
Mercado Coca Cola (municipal) 2
Vicinity of
Mercado de Mayero 2
Plaza Viques (muniéipul) 2
Others 1
8an Jose 20
Guadelupe 2
Mercado Central (municipal) 3
Other 1
Cartago 4
Mercado Central (mumicipal) 2
Heredia 3
Mercado Central (municipal) 3
Other
Alejuela 3
Mercados Centrales (municipal) 3
Grecia and Naranjo 3

Total number of pescaderias in municipal markets = 28

8Source: Personal interviews.
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relatively hot; the central region, where most of the population lives, 1is
subtropical; and the northern region is mountainous.

The estimated population of El Salvador in 1976 was 4.27 million, composed
of Mestizos (89%) Indians (10%) and Caucasians (1X). With over 190 persons
per square kilometer, El Salvador is the second most densely populated country
in the Western Hemisphere with a population over one million. The average
annual rate of growth in the population is a high 3.5%.

The Physical Quality of Life Index for El Sslvador was 64 in the mid -
1970s, compared to an average of 70 for all of Latin America and 95 for the
United States. The people of El Salvador have secrious nutritional
deficiencies. The, per capita intake of calories has never been greater than
841 of the minimum established by the Food Agricultural Organization of the
United Nations (FAO, 1976). According to the Institute for Nutrition of
Cente1]l America and Panama, the per capita intake of protein {s 83X of the
recomanded level, and only 12.7% of this intake consists of animal protein
(Anaya, 197v). Together with the low literacy rate (502 of persons over age
10), these facters ave Hikely causes of the low PQLI.

He tenns s (Doneral)

fue Gross Domestic Product for El Salvador in 1976 was $2.46 billion (in
constant 19/b dollars), an increase of 3.9% over 1975, Per capita GDP was a
low $560, growing only 0.4% over the previous year, and contines to be very
unevenly distributed. The economy is largely agricultural, which utilizes 67%
of the land and 47% of the labor force. Coffee {s the country's principal
export (41% of total exports), with sugar, cotton and shrimp as other major
export iteme. Industry, which produces and processes light consumer goods
(food and beverages, footwear and clothing}, did not progress significantly in
the 1970s. The country's economic Infrastructure is relatively well
developed, with good roads, comounications, electric power and banking
facilities. Significant economic problems include heavy population pressure
on land, a coffce-dependent economy, limited unused arable land and mineral
resources, high seasonal unemployment, and a very uneven distribution of
income.

8., The Fishing Sub-Sectnr of the Economy

The fishing industry's contribution to total economic output has been
small. During the period 1968-1974, the fishing sub-sector accounted for
2,31% of the agricultural gross national product and 0.72% of total "NP. As
indicated sbove, shrimp is a major export item for EL Salvador.

El Salvador's coastline s 200 miles in length. It includes two estuaries
(the Barra de Santiago and Jaltepeque) the Bay of Jiquilisco, and the Gulf of
Fonseca, which is shared with Nicaragua and Honduras. The country has a major
rivar (the Lempa) which is 160 miles long, three smaller rivers, six lakes and
reservoirs of significant sizas that are utilized for fresh fish production.
As of 1976, 138 ponds comprising a total of 39.28 square hectares of surface
area were engaged in aquacultural activity. In terms of volume, however,
marine fin-fish dominates the market. In 1967 the Government of El Salvadore
limited entry to this fishery to 72 vessels. These 72 trawlers are operated
by three firms. Most of the industrial catch (mainly shrimp) is destined for
export, prepared and processed by the firms located in either La Union or El
Triunfo. Small amounts of shrimp go to restaurants and hotels in San
Salvador. However, a substantial part of a vessel's by-catch of fin~fish is
distributed through the internal marketing system for domestic consuaption.
The yearly volume of this fin-fish is presented in Table 9. The remainder of
the catch is used for industrial purposes, such ss fish-meal.

Anothar source of industrial by-catch coises from the Nicaraguan shrimp
fleat that trawls the shared waters in tha Gulf of Fonseca. Becsuse of the
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Table 9: MET™S PRODUCTION SY ARTISAMAL FISHERY AMD BYCATCH PRODUCTION OF THE INDUSTRIAL FLEET, EL SALVADOR, 1975-1977.
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short distances and protected waters, many people can go out daily in small
artisan boats and purchase by-catches from the vessels. This production is
brought to shore and channeled through the domestic marketing system in a
manner very similar to that of the artisanal catch.

The artisanal gector catches a mix of fin-fish and shell-fish which, along
with the fresh water species caught in the lakes, provides the bulk of
domestic consumption. Although the fresh-water.artisanal sector is active,
its present contribution of total volume is small. Moot of the gear and
technology used in the two capture fisheries is similar.

The marine artisanal sector, consisting of oceanic, coastal, estuarine and
inland fishing is made up of approximately 5,000 fishermen. They use boats
which are seldom greater than 22 feet in length and are driven by oars, oars
and salls, or small motors. The gear used includes poles and hooks, casting
nets, trawl lines, or set devices such as gill-nets, tangle nets or shark nets
(Fuentes, 1976).

The five principal fishing areas which are the residence of the majority
of the fishermen contain cooperatives. These are 1) Acajutla, 2) La Libertad,
3) El1 Triunfo, 4) El Tamarindo, and 5) La Union. There are secondary harvest
areas as well. These are areas where there are enough fishermen to produce
more than the local village can consume, but which have not formed
cooperatives, These are 1) Barra de Santiago, 2) La Herradura (Jaltepeque
estuary), 3) Maculis, and 4) lslands in the Gulf of Fonseca. (See Figure 8).

Individual harvest areas exhibit different characteristics in their fish
production and distribution. The description begins with the westernmost area
of Barra de Santiago (Figure 8) and proceeds eastward along the coast,

Barra de Santiago. The Barra de Santiago is the outermost land bank at
the mouth of the Zapote river, almost at the Guatemalan border. Surrounded by
mangrove swamps and the sea, the outer bank 18 accessible only by boat.
Approximately 100 fishermen 1live in the area, fishing primarily in the
protected waters of the estuary, Family members take the fin-fish production
to small rural villapges within a few hours distance by bus. According to the
available statistics, 400-600 pounds of fin-fish at most leave this harvest
area daily. The average is likely less. Two buyers arrive daily to purchase
'punche' or fiddler crab which abound in the mangrove swamps. Each of these
two buyers own trucks, rent stalls in the San Salvador wholesale market, deal
exclusively in ‘'punche', and for most purposes, are duopolistic wholesale
suppliers of this product in that market.

Acajutla. Not far down the coast from the Barra de Santiago lies the
major deepwater seaport of Acajutla. The city of Acajutla (pop. 20,000) 1is
connected by good asphalt highways to several large and medium sized cities.
Bus service is daily and frequent, and there i8 a passenger-freight train to
Sonsonate and San Salvador. Acajutla is also the location of the largest (in
terms of membership) and second most productive artisanal fishing cooperative
in El Salvador. The fishing grounds are located off the open coast with no
protective bays for boats to take refuge in storms, Shark, mackeral, ocean
catfish and several species of first class fish (red snapper, grouper,
corvina) make up the principal species caught. Shark dominates the catch. All
landings take place on an old steel commercial pier. At the time of landing,
the cooperative sets up a weight and check-in station on the pler. Also
present are a large number of buyers who typically offer a price greater than
or equal to the price the cooperative offers, but less than the sale price of
the cooperative. Available statistics do not indicate how much of the total
production is purchased outside the cooperative. It is reported that of the
380 total fishermen 1n Acajutla, approximately 260 are members of the
cooperative. The catch not purchased by the private buyers is marketed by the
cooperative which takes the better class fish to Guatemala and the less-valued
species to Santa Ana.

La Libertad, The port of La lLibertad is a town of approximately 7,000
inhabitants. It 18 centrally located along the coast, connected by good
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asphalt roads, and is the closest recreation and fishing port to the city of
San Salvador. The fishing resource 18 considered less than ideal off La
Libertad. Like Acajutla, the coast 18 open, with no natural protective
barriers within reach of the artisanal fleet, and set gear is often caught and
towed away by trawling shrimp vessels working the same grounds. The La
Libertad cooperatiye is consistently the largest producer (by a significant
margin) of all the artisanal ccoperatives. It enjoys a monopsonistic buying
position, and i{s the only cooperative to successively integrate forward into
wholesallng on a large scale. The cooperative rents a stall in the wholesale
market. By taking advantage of 1its large quantity of specialized species
(principally ocean catfish) and skillful marketing, the cooperative has
captured a large market-share. During the dry season, a period of increased
demand, about five small buyers from nearby villages arrive at the port.
However, tihiey buy from the cooperative which maintains {ts monopsonistic
position,

La Herradura and the Jaltepeque Estuary. Moving west one comes to the
estuary of Jaltepeque, where the main village is known as la Heradura. Larger
than the Barra de Santiago, it is still small in absolute terms. At this
writing no fishing cooperative exists, but several fishermen produce enough
for six buyers to zo to San Salvador daily., The principal species i{s 'jaiba',
a type of water crab, . Significant amounts of shrimp and limited amounts of
fin-fish also are handled by these merchants. Only two of the six buyers own
vehicles: they provide transport to three others for a fee. The remaining
buyer goes by bus.

El Triunfo and Jiquilisco Bay. Jiquilisco Bay 1is the country's
largest estuary, measuring 12| square kilometers in area. The port of El
Triunfo, located on the innermost shore, is a village of approximately 5,000
people. The estuary is surrounded by mangrove swamps and several large
inhabited !siands. Road access 1s good, except for the last seven kilometers
leading into town. El Triunfo 1is also the site of operations for three
private shrimp companies. Most of the country's 72 trawlers, of approximately
65 1eet in length with a 25 ton capacity, are based in this port. The three
companies have complete facilities for docking, vessel maintenance and repair,
and processing. It (s in El Triunfo that the shrimp companies unload the
by-catch which {s destined for domestic consumption. The three contract
buyers who pay for the exclusive right to market this catch maintain acsembly
and storage facllities in the port. It is estimated that approximately 65
artisanal fishermen from El Triunfo fish daily and the level of fishing is
considered to be the least sophisticated. The cooperative located there has
the most difficult organizational, membership and financial problems of all
the cooperatives. 1Its production is the lowest and its marketing practices
are passive, Fin~fish of lower classes are the principal catch. Also
famportant is the large production of bivalves dug out of the mud by men,
women, and children.

Gulf of Fonseca. Separating Kl Salvador from Nicaragua is the Gulf of
Fonseca. Each country has fishing grounds within the Gulf. The inhabitants
of the port of La Union, the village of El Tamarindo, and six islands of
Salvadorean domain arz. the principal fishers of these waters. There are
several large Nicarajuan shrimp vessels which trawl the nearby Nicaraguan
waters., Many villagers go out daily to meet the foreign vessels and purchase
their by-catch, Whiie this practice is carried on by more people and total
volume 18 greater fn L Unfon, there i3 a sizable and important operation of
this nature located in El Tamarindo.

El Tamarindo., El Tamarindo is a small villag , located at the end of a
peninsula projecting Inta the southern part of t'e Gulf., The last twelve
kilometers of _he road into the village are unpavea and rough. It {8 situated
sixty kilomet! :rs from San Higuel, the nearest large city, and is 170
kilometers frum San Salvador, e little more than three hours diving time.

Besnides Timarindo, there are other smaller coastal villages to tne easat,
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known as Maculis, La Tunas and Playas Negras. The site is quite advantageous
for its proximity to good quality fishing grounds. There is an active
cooperative which produces a substantial quantity of first class fin-fish and
shark. There are also oyster and lobster fisheries.

The cooperative located in El Tamarindo has an erratic marketing system.
During the wet season, the cooperative can be counted upon to purchase a
fisherman's catch at a fair price and it regularly takes produce to Guatemala.
However, during the dry season the cooperative fails to obtain a good share of
the available supply because of a lack of aggressive marketing practices. At
this time of year competition for purchase of the production increases
greatly; both i{n the number of buyers and the quantities they are willing to
purchase, The buyers seek out the fishermen at the landing site, while the
coopera:ive waits for the fishermen to arrive at the cooperative’s facilities.
Apparently there is insufficient allegiance or other aotive for the fishermen
to sell all their catch to the cooperative. In addition, the cooperative must
purchase at a fixed price, whereas the private buyer can offer a price higher
than the cooperatives' purchase price, but less than the cooperatives’ selling
price. The result {s that the cooperative markets much less during the dry
seasan.

La Union. La Union is a medium~sized city and a secondary commercial port
with a bay not as deep as Acajutla's. Good asphalt highways connect {t to San
Miguel, about 40 kilometers away, and San Salvador, a distance of
approximately 220 kilometers, Bus service is frequent. The majority of the
artisanal fishermen in La Union fish in the Salvadorean waters of the Gulf,
but at times many risk losing their equipment, gear and perhaps life to fish
the remaining rich areas in Nicaraguan waters. Of the dozen fresh-fish buyers
which operate out of lLa Unfon, only about one-half purchase from artisanal
landings. The rest are involved in the buying and transporting of the
conmmercial Nicaraguan by-catch,

One of the youngest cooperatives 1s located i{n La Union. The cooperative
1s the largest single purchaser of artisanal landings. It sells large amounts
to two Guatemalan transporters, as well as many of the local merchants for the
municipal market and several who come each day from San Miguel by bus. Of the
remaining buyers for artisanal fish, two control fishing operatlons and are
considered large buyers in the area. No official record of the quantity of
by-catch coming from Nicaragua is kept. Estimations made during this study
Indlcate that the annual amount {s around 800 metrlc tons annvally. This 1s
about 25 to 30X less than trat brought in by the Salvadorean fleet which
averages around 1100-1200 metric tons. This supply source provides employment
for many {n marketing and boating activities. Most who market the catch do so
{n quantitles of 400 pounds or less. However, there is one large operation
consisting of boats and motors, cleaning and assembling facllities, and a
truck which handles only commercial by-catch. This firm has horizontally
extended 1ts operations by selling some of lts catch to other marketers and
transporting others to market for a fee.

The Islands. Four Salvadorean islands (Zacatillo, Martin Perez,
Conchaguita and Meanguera) are {nhabited by fishermen. The number that fish
year round {s small compared to thuse which fish part-time. For example,
Ulloa and Urew (1978) found that on the {sland of Zacatlllo, ten men fish all
year, while as many as 300 fish only during February-March, when consumption
of dried fish 1s at Its helght. Most of the lslands lack basic services such
as potable water, electricity, waste disposal and schools. Due to the lack of
fre on the lslands, flsh must elther be drled or sold shortly after being
caught. One primary buyer who brings flsh from the {slands was located during
the course of this {nvestigation. The buyer was found to be Integrated into
fishing operations and makes daily trips by boat to the islands to purchase
fresh fish. The buyer is located on an i1solated shore between La Union and El
Tamarindo, but holds a strateglc location for access to the {slands. The
buyer malntalns storage facillties. A transporter from San Salvador makes
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trips every two or three days to purchase from this buyer.

C. Distribution and Consumption

Fresh-fish for domestic consumption 18 distributed through decentralized
marketing channels comprised of primary buyers, transporters, wholesalers, and
retailers. Distances from the coastal harvest areas to San Salvador are
relatively short. The time required to travel from the farthest port in a
loaded vehicle {8 less than five hours. In general, roads are good. Two
other large cities and most of the intermediate-sized urban areas are even
closer to fish producing areas.

Because of its location and large population, San Salvador 1is the
country's distribution and consumption center. The nation's one wholesale
market 1s located in the basement of the city's largest marketplace.
Retailers from eleven other markets, street vendors who walk suburban
neighborhoods, and restaurants and hotels purchase fish at this market daily.
Secondary transporters who carry the product to more distant locations also
purchase at the market.

Tilic and McCleary (1971) reported that the three large cities account for
602 of total consumption, and Parkman and Salgado (1974) found most of the
fish destined for medium sized and smal]l towns passes through San Salvador
first. Tilic and McCleary also report that only 3% of the domestic fresh and
frozen supply 18 sold through sources other than public markets. Supermarkets
prefer to sell the frozen form because of convenience, but the frozen food
market is limited. Incomes are such that very few of the population have
fceezers or refrigerators with freezers.

Fish are grouped commercially 4into classes reflecting consumer
preferences. First class fish contains the highest valued species and
consiste of red snapper, snook, corvina and grouper. Second class refers to
fin-fish of middle value. This class includes shark, grunts and mullet. Third
class 18 made up of the lowest valued species, consisting of ocean catfish,
Jack mackeral, eel and mojarra., Non fin-fish products, such as mollusks and
crustaceans are not included in these classifications.

Since 1970 the annual per-capita fish consumption (PCC) has been
decreasing, where PCC is defined as total population divided by the total
quantity consumed. Tilic and McCleary (1971) report PCC as high as 2.58
kilograms (KG) in 1966, down to 2.19 KG in 1969. The planning office for the
Directorate of Natural Resources reports PCC rates for 1971, 1972, and 1973 as
1,72, 1.58 and 1.67 KG, respectively (Anaya, 1976). This decline since 1966
probably can be explained by a combination of a steadily increasing population
with no increase in production.

The Guatemalan export market for Salvadorean artisanally produced
fresh-fish 18 very important for both fishermen and marketers. A substantial
quantity of the first-class fish, sharks and crustaceans are exported to the
wholesale market, supermarkets, hotels and restaurants in Guatemala. It is
estimated that approximately 26% of the total artisanal fin-fish cstch is
taken to Guatemala., The percentage of lobsters and oysters {s much higher.
Additionally, large quantities of dried fish, especially shark, are taken to
Guatemala. This export market is a consistent outlet for a country that at
times has a surplus for certain species within its domestic distribution
system.

I1I. Guatemala

The Republic of Guatemala is the northernmost and most populous of the
five countries in Central America. it is bordered by Mexico, Bazil, Honduras
and El Salvador, with Pacific coastline to the south and the caribbean to the
east. The Pacific coastline is approximately 320 kilometers (200 miles) long,
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and the Carribean spans about 80 kllometers (50 miles). Approximately the
size of Tennessee, Guatemala has an area of 108,780 square kilomcters (42,000
square niles).

The central highlands, wher: Guatemaiz Clty {s located, 18 the most
heavily populated region of the country. Other regiuns include the narrow
plain along the Pacific coast, the fertile river valiecy {n the Caribbean
lowlands, and the sparsely populated Department of Peten tn the north. The
climate in the central highlands 1s temperate, vith temperatures ranging from
50°~70°F and rainfall from 70-200 inches.

The estimated population of Guatemala in 197¢ was 6.44 niliton, conpnsed
mainly of Mestizos and Indlans. The average annual grovth rate of the
population 1s 2.8Z%. Population density 1is low (56,3 persons per ka?)
relative to El Salvador.

The Physical Quality of Life Index for Guatemala was a low 34 {(n the
ui1d-1970s, compared to an average of 70 for all of Lati{n America and 95 for
the United States. This low value reflects the relatively low literacy rate
(381), 1life expectancy (52 years) and high {infant mortality rate (79 per
1000).

A. Economy (General)

The Gross Domestic Product for Guatemala in 1976 was 5.12 billion (in 1976
dollars), an fincrease of 7.4% over the previous year. Per capita GDP was a
modest §$795 and growing at 4.6 per annum, Like other Central Aamerican
countries, Guatemala‘'s economy is doaminated by agriculture. Coffee {s the
country's most important export and contributed about BX to real GNP {n 1977.
Other important export crops {include cotton, sugar, weat and bananas.
Agriculture employs most of the country's work force and comprises more than a
quarter of its GDP.

B. The Guatenmalan Fishing Industry.

The fishing industry in Guatemala is composed of three fisheries the
{ndustrial, cooparative, and artisanal. Two shrimp companies, Pesca S.A., and
El Ganadero S. A., operating on the Pacific Coast, comprise what is known as
the "industrial” fishery, termed industrial because the two companies package
and process shrimp and fish on a large scale. 1In 1973, the latest year for
which data were available, Pesca was operating 21 vessels and El Ganadero 7.
Both owned packing plants as well. The total pounds of shrimp landed by these
coapanies each year has varied from 693,914 pounds {n 1960 to a high of
3,804,241 pounds in 1973 (Miniateria de Agricultura, Department de Pesca
Maritima 1973). The two companies aleo report a large by-catch of fin fish,
although they keep only 20X of the fish because of its small size and low
market value in comparison to shrimp.

The cooperative fishery consiste of five government sponsored cooperatives
operating on the Pacific Coast. The oldest cooperative, El Hawall, has been
in existence since 1973, The cooperative owns a 35-foot steel hull vessel, a
20-foot fiberglass skiff, as well as two buildings; one for processing and
storage of fish, the other for storage and repair of fishing equipment. It is
estimated by the cooperative thst combined landings of the two vesaels
averages 1,000 pounds per day. Because the resatining four cooperatives have
been more recently established, no {nformation on thair operation {a
available.

The artisanal, or small-scale fishery, is the largest in terms of number
of fishermen, vessels, and pounds of fish landed. In 1967 FAO estimated a
to.al of 2,200 full tise artisanal fishermen on the Pacific and Atlantic
coasts and freshwater lakes (Lopez, 1967). Seventy percent of thesa fishermen
were on the Pacific coast. Lesser (1974) estimates an average annual catch of
the artisanal sector in excesa of 2 mfllion pounds, although ha notes poor
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dsta collection methods were used to arrive at this figure.

Fishing Methods in the Artisanal Sector, The PAO study also estimates a
total o » arzisanal vessels in use, Most of thase vessels are saall,
wooden skiffs or dugouts, 9-17 feet in length. Approximately 45X have motors,
the remaining 55X are propelled vith oars or poles. The fishing mesthods used
by this sector are elementary, mostly hand line or cast net fishing, In San
Jose, the largest port on the Pacific, nearly all fishing is done with baited
hand 1ines. In Iztapa, another Pacific port, cast net fishing is the most
common, although gill nets are also used.

Because there are no good harbors on the Pacific Coast, the fishing
msethods used and the species caught depend on launching vessels beyond the
surf. In several towns, including San Jose, long plers are available to the
fisheraen to lower their boats into the ocean. In Iztapa where there are no
such facilities, most fishing 1is tidal (canal and river) water fishing.
Lesser estimates an average catch per person of 30-60 pounds per day in San
Jose, from the ocean fishery, as compared to an average of 10 pounds per day
for all canal and river locations. The Fisheries Depa:‘ment notes a decrease
fn the importance of river and canal fiahing during the past few years due to
pollution from cotton pesticides in the water,

Because of the sanll size of vessels utilized by the artigsnal fighermen,
as well as the lack of sophisticsted technology, fishermen are influenced to a
great extent by the weather. During the rainy season, spear fishermen who
fish for snook are nnt able to operate due to a loss of visibility from
muddied waters. During the dry season, wany vessels apparently make two
fishing trips dafly, but during the rainy season effort is restricted by large
waves and uncertain weather. The result is that less fish is supplied during
the rainy scason, and that supply is sporadic.

FAD estinates an average daily catch per fisherman of 23 pounds. For the
period during which their study was conducted, FAD data suggest fishermen earn
upproximately 520 (U.S.) per week; 80X of which is from the sale of fish.
Although most of the fisherman's catch ia sold fresh (estimated by Lasser
(1974) at 90%), a portion is dried and salted and part {s retained for
consumption by the f{sherman.

Fish preservation methods at sca are poor. The larger, wmore expensive
fish, such as robalo and boca colorado are eviscerated immediately after
catching., Shark {s headed, gutted and skinned quickly because it deteriorates
rapidly. No ecffort Is made to preserve the reat of the catch at sea even
though temperatures range from 80-100 degrees along the coast.

Figh Preparation and Transport. Once on shore, cach fisherman sclls his catch
to one of many dealers present., Individuals or families hired by the dealer
see that the fish is washed and the second class fish is eviscerated. The
fish Is packed In large woven baaboo baskets lined with plastic and palm
leaves, and an equal weight of ice, for shipment to Guatemala City or other
urban arcas. Hust fish I transported by bus froa San Jose to Guatemala Clty.
From Iztapa, one dealer uses the bus, while the other two, who own small
trucking coapanies, are able to transport fish as vell as other goods to
market In Guatensla Clty, Wwhen fish from San Jose and Iztapa reaches
Guatesala Clty, 1t {x taken directly to the Terminal market. The Terminal iws
the largest of the 2) public markets in the city, and serves as the center for
secondary wholenaling of all food Iteas, Most fish, fncluding that from the
Atlantic and freshwater lakes, as well as the fish {aported from Honduras,
Nicaragua, and El Salvador, is brought to the Terninal.

Wholenale Marketing. At 6:00 a.m. on any glven morning, seven or eight
wholesalera from the Atlantic and Pacific Coasts can be found av the rear of
the Terafnal sclling fish to secondary wholesalers from the Termtnal, as well
as wholesalers (rom other markets, hotels, and restaurants. Some primary
wholesalers have fixed stalls In the terminal where they sell wholesale and
retat), thus eliminating the secondary wholesaler. Fish (mojarra, juilin, and
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liseta) from the lakes is brought to the market early in the morning and then
sporadically during the day. Imported fish, particularly that from El
Salvador arrives later in the day, although there appeared to be no fixed
schedule for these deliveriea. The city government levies a tax on each
basket of fish entering the Terminal. A city employee stands at the market
entrance to record the number of baskets entering the market and to collect
the 10 tax per basket.

Supply into the market vari{es greatly. The daily quantity of fin fish
entering the Terminal ranged from an estimated low of 1,000 1lbs. to an
estimated high of 4,300 lba. during June to October, 1976. The supply of fish
was generally greater Monday, Friday, and Saturday. Consumers were found to
shop more frequently on those days as well.

On Mondays and Fridays, approximately 20 ambulantes, or door-to-door fish
solesmen, are found at the Terminal buying their daily supplies. These men
carry the fish {n metal pans or woven bags for sale throughout the city. Some
ambulantes vary their selling areas, while others return to the same areas
regularly. The daily quantity of fish bought by each ambulante averages ten
pounds. The ambulantes have no storage facilities or other investment in
equipment. City buses are used for transportation to the selling areas.

Retail Marketing. There are 21 public markets in Guatemala including the
Terminal market. Retallers from these markets buy fish at the Terminal early
{n the morning and are ready to sell by 9:00 a.m. Fish vendors reported that
the fish {s carried from the Terminal to the surrounding markets by city bus
or "caminonetts,"” station wagons that transport goods for a set fee. Figure
Il i{ndicates the location of the markets within the city. It is clear that
some areas may be served by a few markets, while consumers in other areas must
go some distance to shop. The lower numbered zones represent the older areas
of the city, {n which are located most of the public markets. Informal
markets have sprung up {n the streets around the ci{ty to serve the areas
without markets; however, little is known about these operations duc to their
{mpermanence.

Markets vary in distance from the Termi{inal (2 to 20 miles), in size, and
in quantity of fish handled. Some markets have two or three vendors who
report selling 10-20 pounds on an average day. In the Terminsl, the fish area
{8 clearly deffned and has 27 vendors. The retailers surveyed reported
average sales of 20-30 pounds per day, although some report 5-10 pounds of
sales on a bad day. Two of the larger retailers averaged 50 pounds of sales
dafily.

All other markets resemble the terminal {n that most goods for the home
can be purchased in each. Fish vending varies little by market. Each market
i8 characterized by similar stalls, weighing, and displaying facilit{es.
Retail sales of fish in general are usually sm:ll, averaging 2 pounds. The
range of retall prices for f{sh was 40¢ to 51.20 per pound. Liseta, morarra,
juilin, and tiburon (shark) are among the lower priced fish; robalo, boca
colorado, and large corvina are the more expensive species. With the
exception of tiburon, the less expensive fish are sold whole; the more
expensive are sold in steaks. Tiburon is fileted at sea because of {ts rapid
deterforation rate. Fish heads are also sold for use in soup. The most
common fish head sold is robalo (red snapper).

Coilectively, the public markets account for a high percentage of the
fresh fish avatlable in Guatemala. However, {t is possible to buy frozen fish
in the supermarket or corner grocery. Much of the frozen fish 1is poorly
preserved and marketed, particularly the fish frozen whole without packaging.

The two shrimp companies sell neatly packaged fish filleta and small whole
fish, generally in one pound bags. Packaged fish i{s also imported from
Honduras and Nicaragua. Some of this fish is sold frozen, some refrigerated,
although {t {e not uncommon to see the packaged fish displayed without ice.
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II1. Concluding Remarks

This completes our overview of the three countries studied in this volume.
While the countries exhibit several differences, they also exhibit
similarities important for our research results. The small-acale fisheries in
the three Central American countries are fairly eimilar with respect to the
species caught, the harvesting methods and marketing system. The economics of
the three countries are also fairly similar. These similarities, we believe,
suggest that the research results pressnted herein are valid for most Central
American locales, if not for much of Latin America. Whether the results are
valid for other parts of the third world is an open question, however.

FOOTNOTES

1Unless otherwise noted, the data used in this chapter are taken from two
sources: Wilkia and Reich, Statistical Abstract of Latin America (1980),
and U,S, Department of State, hcilrwnd Notes, various issues.
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CHAPTER 3. ASSESSMENT SURVEYS - COSTA RICA
BY D.K. Stevenson

The objective of this study wss to test systems of data collection and
analysis useful for the assessment of individual stocks harvested by tropical
artisanal fisheries. The assessment objective was the determination of
maximum sustainable yield by means of a mathematical yjeld model (Beverton-
Holt model, 1956) modified for use with tropical fish populations. Method-
ologies which were tested were aimed at estimating vital statistizs (growth
and mortality rates) required by the model.

A major emphasis was to test low-technology parameter estimation pro-
cedures which would be uniquely applicable to the evaluation of stocks
harvested by tropical artisanal fisheries in the LDCs and which could be
implemented by fishery agencles in these countries. Toward this end, assess~
nent procedures tested in Costa Rica were evaluated in terms of their general
usefulness in other LDCs.

I. Selection of an Assessment Model

Although the Beverton-Holt model requires more data than other models, it
was selected for several reasons. First, the parameters required by this
model can be estimated under ideal conditions after one year of data col-
lection. Thus, this model could be effectively used in situations where
adequate historical data (e.g., catch and effort statistics) do not exist,
Second, this model has been modified (Holt, 1962; Kutty, 1970) for use with
tropical fish populationo by the substitution of size-dependent terms for age-
dependent terms and the use of exploitation rates and mortality/growth ratios
rather than findividual estimates of growth, natural mortality and fishing
wortality, Third, once the required parameters have been estimated, this
model 18 more versatile than other models since it permits yield to be
maximized by means of gear regulations as well as limitations on fishing
effort,

The Beverton-tolt model, of course, still is limited in its application by
assumptions such a3 constant growth and mortality, the fact that {t applies to
single species populations (and thus ignores species interactions) and the
fact that recruitment, a natural variable which has a profound effect on the
biomass of exploited populations, is usually unknown,

I1. Selection of Parameter Estimation Procedures

Two methods for estimating growth and mortality rates were tested in Costa
Rica. They were: 1) the analysis of length-frequency data, and 2) a tag and
recapture study, Both of these methods frequently have been used for esti-
mating the vital statistics of temperate zone fish populations exploited by
large-scale fisheries. Length data have been analyzed for assessment purposes
in tropical artisanal fisheries (Ommanney, 1949; Jhingran and Natarajan, 1969;
Munro, 1974; Chapman and Van Well, 1978; Marten, 1978), but recently developed
mathematical techniques for analyzing polymodal frequency distributions have
not been widely applied to species exploited in these fisheries. There have
been a few attempts to apply tag and recapture techniques on a modest scale to
tropical fish populations (Randall, 1962; Moe, 1966, 1972), but researchers
have generally avoided relying on local technology for tagging purposes and on
artinanal fishermen for recoveries.

Length frequency data are readily available in the LDCs and can be col-
lected directly from ccamercial landings without large investments in sea-time
or equipment. For this reason, the development of survey methods and analyti-

Previous Page Blank
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cal techniques which facilitated the use of this source of information was a
high priority during the first year of the study. The tag and recapture study
was initiated at a later date as an alternative method which required a more
technological approach to parameter estimation.

A number of methoda were tested for estimating growth and mortality rates
from length data and from tag and recapture data, Crowth was estimated from
the increments in the mean monthly lengths of component size groups in length
data obtained by a given fishing gear in a given fishing zone, and by direct
measurement of individual tagged fish at release and recapture.

Total mortality rates were estimated from data on the decline in the
relative abundance of fish sampled in successive length classes (when growth
estimates were available), from data on the relative abundance of fish in two
different year classes (in {ndividual monthly length-frequency distributions)
and by using the proportion of tagged fish which are returned over time (with
known estimates of fishing effort). Natural and fishing mortality rates also
can be estimated from tag and recapture data by the same procedure. An
additional method for estimating natural and fishing mortality which was
tested required data on the relative abundance of three successive year
classes. These data are usually obtained by sampling the catch of two dif-
ferent fishing gears where one gear harvests these year clesses in direct
proportion to their actual abundance and the other harvests selectively.

An important analytical technique which was tested for the estimation of
mean lengths, varifances and percent compositions of individual size groups in
a polymodal length-frequency distribution was a computerized maximum likeli-
hood estimation technique (Tomlinson, 1971; Yong and Skillman, 1975) origi-
nally formulated by Hasselblad (1966) and now avallable for use by computer.
This techiique {s essentially a more objective formulation of graphical
techniques developed thirty years ago (Harding, 1949; Cassie, 1950) which
based the separation of individuai, normally-distributed size groups on the
ooints of inflexion in a cumulative size frequency curve. This technique
permits, under certain conditions, the estination of mean length and percent
composition of individual size groups from polymodal length frequency distri-
butions which cannot be reliaby interpreted visually. This procedure was
Judged to be particularly applicable for tropical fish populations which,
because of high growth rates, short life spans, and multiple spawning seasons,
may be characterized by length-frequency distributions which do not show
clearly defined size groups.

IT1l. Design and Implementation of Data Collection Procedures

Sample Survey of Commercial Landings. Commercial landings wee sampled in
Puntarenas, the principal landing port in the Gulf of Nicoya, on a continual
basis from July 1976 through June 1977, by University of Rhode Island (URI)
and Ministry of Agriculture (MAG) blologists, Over 40,000 individual 1length
measurements were made on 1,412 occasions, Eighty~five percent of those
measurcments were collected from six species (Table 1), Length data were
collected and processed as monthly length frequencies for three different
fishing zones (Figure 1) and different gear types for approximately fifteen
species. Secondary information collected from the same landings survey
included catch and effort data by specles from different zones and for
different gears.

Since the primary objective of the biological sampling program was to
estimate vital statistics from length-frequency data, landings samples were
not distributed at random to reflect actual fishing activity (gears used and
zones fished) in the Gulf., In fact, sampling was directed at those landing
sites which provided greater numbers of the more valuable commercial species
(corvina, snapper and mackerel). Many of the less valusble species were not
peasured; these included sea catfish (commercial class "cola™) and sharks




TABLE 1. Number of Length Measurements Collected for Six
Principal Species Landed by the Artisanal Fleet in

Puntarenas, Coszta Rica, During the Period

July 1976 to June 1977

ipecles ample Size
Micropogon altipinnis torvina agria 9,30
Cynoscion squamipinnis Corvina aguda 13,833
Cynoscion albus Corvina reina 2,783
Cynoscion phoxocephalus Corvina plcuda 2,079
Cynoscion stolzmanni Corvina coliamarilla 1,432
Scomberomorus sierra Macarela h,695
Total 34,153
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Figure 1. Fishing zones and principal landing sites/or
the artisanal fishery in the Gulf of Nicoya,

Custa Rica.
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(classes “cazon” and “"posta”) which were landed with their heads removed.
Only two species of the diverse commercial category “chatarra” were selected
for measureaent.

All fish landed by artisanal fishermen in Puntarenas are eviscerated and
thus it was impossible to collect ancillary biological informatfon such as
sex, weight and reproductive condition useful for assessment purposes.
Attempts were made to collect these data by means of on-board sampling, but
trips were not made on a regular basis and very little information was
compiled.

Tag and Recapture Study. A total of 2,264 fish were tagged by URL and HAG
blologists during two six-week periods in 1978 (Feb.-Harch and June-July).
Two species accounted for 60 percent of the total number of tagged fish (Table
2). Approximately twenty specles were tagged; nearly all of them currently
are exploited by the artisanal fleet {n the Gulf of Nicoya.

Tagging was conducted with a 250-meter lampara net and a small five-meter
trawl, both operated by hand from a 25-foot commercial gill-netting vessel in
shallow areas adjacent to several estuaries which empty into the west side of
the Gulf (Figure 2). Tagged fish were recovered ¢rom local fishermen and
consicted of 59 returns, representing 2.6 percent of the total number of
tagged fieh. One species accounted for 42 percent of all returns (Table 2)
and was the oxly species which provided sufficient data for parameter
estimation,

IV. Evaluation of Parameter Estimation Techniques:
Length-Frequency Data

Crowth Estimates. Reliable growth estimates depend on the deteraination
of the sean length for each {ndividual size group in a given length frequency
distribution and a calculation of the increment of each size group over time.
The absolute age of {ndividual size groups does not have to be known. Efforts
to mathenatically estimate mean lengths were hindered by several problems.

First, the length frequencies for many species varied depending on the
fishing zone (Figures 3,4) and/or the geav used (Figures 5,6,7). For these
species, data from different zones or gears could not be combined and monthly
sample sizes often were too low to pernit reliable mean length estimation,
Second, the degree of overlap between adjacent size groups often was consider=-
able, a factor which further reduced the precision of mean length estimation,
even for species which were saapled {n abundance (Figure 8)., Third, for some
species, length frequency distributions did not change in any significant way
from one month to the next (Figure 9). The continual dominance of a single
size group suggested continual recruitment, a pheonomenon which made growth
estimation by this procedure imporasible in many cases.

The problem of growth estimation was exacerbated by the selective
performance of gear such as gill nets which only captured fish in a certain
defined size range. For Micropogon altipinnis, for example, fish were
captured in a narrow 25 cm length range which was very close to the maximum
liaiting length (Le) attained by the species and were repeatedly represented
by a single predominant size group (Figure 10). Estimates of growth which
rely on only a limited size range are risky, especially {f the sampled size
range 18 close to Lw and Le 18 not known with any certainty.

length-frequencies obtained from hook and line fishing were often equally
restricted {n range. Samples of the larger species captured with hooks,
however, displayed more complex size compositions (Figures 11,12). For
species such as Ctnoscion albus, individual size groups could be expected to
remain in the exploitable size range for a longer period, thus permitting the
estimation of growth from a longer time series of size increaents.

Mortality Estimates. A direct method for estimating total mortality which
does not require s priorl growth rate estimates requires estimates of ths



TABLE 2. Numbers of Pish Tagged and Recovered, by Specles,
During 1977-78 by UR! and MAG Biologists
in the Guif of Nicoya, Costa Rica

[Famlily, specles Yacged] Necovered] Percent Recovered |
Sclanidae (croakers)
Micropogon altipinnis L)} 1 - ,025
Cynoscion stolzmanni 72 L} .056
Cynoscion albus 2 2 091
Ophloscion sp. 678 3 .007
Paralonchurus dumerilii 83 0 -
Cynoscion phoxocephalus 32 1 .030
Cynoscion squamipinnis 184 1 .005
Others 16 0 -
Lutjanidae (snapper)
Lutjanus argentiventris 96 8 .083
Lutjanus colorado 27 1 .037
Others 18 (/] -
Centropomidae (snooks)
Centropomus undecimalis 3 2 670
Centropomus unionensis 1] 1 .011
Centropomus pectinatus 13 0 -
Centropomus robalito 12 1 .083
Cantropomus spp. 30 L} +130
Arilidae (catfish)
Sciades troscheli 9 23 .036
Felichthys lordani ] 2 .025
Others 8 1 .012
[Total 2268 1) 026
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relative abundance of at least two size groups {n a length-frequency distri-
bution. Although the absolute age of these size groups neced not be known, the
time which is required for fish in group A to attain the size of fish {n group
B must be known. Furthermore, both size groups must be captured beyond the
selection range of the gear befng used.

This estimation method required the application of the same c¢omputerized
mathematical analysis (ENORMSEP) which wr. used to estimate mear. lengths of
individunl size groups {n a polymodal length-frequency distribution and was
hindered by the same problems., Moreover, McNew and Summerfelt (1978) have
reported that the probability of error in the estimatfon of the relative
abundance of f{ndividual size groups is greater than the crror assoclated with
mean _length (D) estlmation. Also, since the “transition time™ between &,
and lb must be known, this method is severely limited by the fact that male
and fecaale fish may grow at different rates and that sowe species may spam
more than once a yecar. Length samples obtalned from whole {ish of known sex
were insufficient for total mortality rate estimation by this method.

An indirect method for cstimating total wmortality (Z) from length data
requires a priori knowled ;e of growth (K). Estimates are derived according to
the following formulus (Beverton-Holt, 1956):

(Le - D)
Z.
(1 - 1)
where &, « the smallest length of fish that are fully
- rapresented {n the catch
L = gean length of fish greater than t..

This method was applied to the estimation of total aortality rates for the
two species for which at least rough approximations of K and Le were known.

No estimates of natural mortality and fishing mortality could be obtained
from length-frequency distributions compfled in Costa Rica. The method which
was tested required that fishing effort vary according to the age of fish
captured by two different gears (e.g., as a result of gear sclectivity). For
a gill net fishery, for uxample, the method requires that: (1) two size
groups be exploited selectively by one mesh size while a third is exploited
with 100 percent efficlency by the same mesh; (2) the sane three size groups
be exploited concurrently in a smaller-meshed net or by some reference gear
(e.g., a travl) with J0OO percent efficiency; (3) two of three groups remain in
the exploitable slze range for three months or more.

Due to the extremcly simple size coapositions of the sampled wupecles,
these requirements clearly could not be met by species harveated with gill
nete or hooks {n the Culf of Nicoya. This method would have a much greater
probability of success vien applied to long-lived specics which grow slowly
and in fishing areas which are amenable to bottom trawling or pursc-seining.

General Conclusfons. For most species, either restricted size ranges, the
extreme overlap of adjacent size groups or low sample size prevented the use
of mathematical length-frequancy resolution techniques. Growth rates werc
estimated for twvo species (Cynoscion albus and Cynoscion wquamipiniis) froa
modal length progressions over brlef time intervals, Modai lengths wvere
determined from a visual i{nspection >f length-frequency data., Howaver, even
for theve two species, only a amall sub-set of the total available length data
vas used, The reasulta obtained did not justify the effort {invested f(n
collecting, compiling and analyzing 40,000 {ndividuel length measurementa.

Direct methoda for estimating total mortality from length data require
sasples with at least two clearly-defined size groups captured non-
selectively, adequate sample sizes and coaplementary biological information,
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fishernmen's suspiscious of research projects which they feel will result in
some curtailment of their livelihood. Given a large enough population of
tagged fish which are distributed uniformly over the fishing grounds, methods
should be developed for selecting a sub-set of fishermen who can be assumed to
cooperate fully and monitoring their fishing activity separately aa a means of
evaluating the degree of non-reporting. The number of fish tagged during this
study waa rot sufficient to justify such an effort.

Attempts were made to assess the mortality of fish after tagging.
Floating cages were deployed, one containing tagged fish and one containing
untagged fish, but the experiment had to be abandoned after the cages were
damaged and apparently vadalized.

An important result of the tagging study was the observation that tagged
fish did not wove significantly during the {interval between tagging and
recapture. In most cases, recoveries were reported from the same general area
where they were tagged. If fish populations exploited in tropical estuaries
such as the Gulf of Nicoya are locally distributed, it cannot be assumed that
marked fish will disperse and mix uniformly with unmarked fish. Thus, a
fundamental assumption of mortality estimation is violated and other methods
must be pursued.

General Conclusions. Tag and recapture studies can be expected to be of
marginal value for tropical small-scale fishery stock assessment unless
several technological problems are solved. Chief among these is the need to
tag large numbers of the commercially important species and release them with
minimal damage. Effort must be made to obtain the cooperation of fishermen in
remote areas and to recover tagged fish intact and in good condition in order
to improve length measurements. This method is not appropriate for mortality
rate estimation if marked fish do not mix uniformly with unmarked fish over
the entire study area,
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CHAPTER 4. ECOMOMIC SURVEYS OF THE CAPTIRE SECTOR--COSTA RICA
By J.C. Sutinan and W.C. Kolberg

This chapter describes and evslustes two surveys of tha capture rector in
the Culf of Nicoys, Costa Rics.l The two surveys wers conducted
simulteneously using different sampling and collection procedurss, ons an
intervievw of randoaly selected respondents and the other requiring self
enumeration by non-randoaly selected respondents. Both survays gensrated data
for a year but were effectively monitored for only a fiva-month period
(Septeaber, 1976 through January, 1977).

1. Description of the Surveys

Planning. The first step in planning a survey s to dafine 1its
objectives. While our immsdfate objective was to test and refine alternative
nethods for collecting and processing dsta, the ultimate aia is to design and
fmplesent an information system to serve the process of fisheries development
and management, The questions raised in this process are expected to be very
general on one hand, relating to a broad range of subjects, and to be very
specific to a particular reglon, country and/or fishery on the other hand,
While these questions have not bwin rigorously forsulated, thev are expected
to be addressed using a bloeccnomic cslyrical framework.

The population chosen ior each survey was the saall-scaie €ishermer of the
Nicoya Gulf. The unit of analysis selected was the fishing fira (in most
cases synonymous with a single vessel) and 1ts production activities during
(1) a fishing trip and (11) a given period of time, such as a month. Two
frame surveys were available to us. One was a census of gear in the fishery,
taken the previous year by th: Ministry of Agriculture. The other was a
census of all sales by fishermen of thefr catch, covering the same period as
the two surveys, Receipts of these sales were collected and processed to
determine the weight and value of catch by gear type and days fished over the
f{ve month pericd.

Resources for the survey fleld work included six personnel of the Ministry
of Agriculture (MAG) and two from the University of Rhode Island (URI), plus
access to vehicles for site visits and various support personnel and wupplies
(e.g., paper). Other temporary labor was eoployed to work on data processing
during the later stages of the survey.

The fnterview and self enumeration methods were selected for testing
because they appeared feasible and to have the potential for providing & large
quantity of high quality data. The observation wmethoas, where a data
collector records his observations of transactions and the fishing operation,
appeared feasible but too costly for the qusntity and quality of data likely
to be generated, The specific Interview method chosen fnvolved a personal
interview of the highest ranking crew member (e.g., captain) at the time the
catch was sold, Usually, this corresponded to the end of a fishing teip for
one vessel. In a few cases, however, nultiple trips resulted in the catch
sold in a single transaction,? The self-enumeration method {involved
{ndividual boat owners keeping boukkeeping records on all fishing related
activities. These records were copled et lmast once a month by survey
personnel.

The variables for which data were collected focused on, but were not
liaited to, the costs and earnings of the fishing operation. The specific
dats collected differed by method. That is, the self-enumeration method
generated data on total revenue and catch, days fished, costs {(e.g., fuel,
fce, and including maintenance and repairs), and returns to the crew and to
the boat. These data were recorded for every fishing trip over the six month
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pariod. In addition, for s subset of the fishermen participating in the
self~enumoration method, an fnventory wes taken of all gear and equipsmant,
est{mated uarkat valuss, and a description of his {indebtedness and the
tesuneration system used in his operrtion.

The data generated by the interview method were more detafled in the three
categorfes of catch, effort and costs. Catch was brokan down by coamercial
class and spectes, with a price for each, Effort wam specified by gear
seasuresents and the nuasber of hours and wvhere it was {u the water. Costs
vere broken down by each {nput (e.g., fuel) and {ncluded the quantity used and
prica paid for each {nput. The costa of repairs and aaintenance since the
larc trip were also requested. The self-enuaeration acthod recorded data on a
axinun of 26 variables per fishing trip; however, only .0 tu 15 vere coaaonly
used. The fnterview method recorded data on up to 362 vartables, with about
100 to 125 coamonly vecorded.

The sampling procedures avaflable (or this study fall {nto two categories:
randoa and non-random. Randoa sarpling was atteapted for both methods but
failed for the self-enuneration method. A large fraction of the fishermen vho
participated in the self{-enuacratiun method volunteerad, and weveral who were
selected randoaly chose not to participate. A slople randua sanpling
procedurc was chosen for the interview mcthod. Stratiffed saapling was not
feasible given the setting (though the data were later stratified). Systeeatie
sanpling was ruled out because of possible bilas commonly associated with
populations having perifodic trends (Cochran, 1977). Since the geographic area
of the fishory s quite snall and rclatively casily covered, cluster sanpling
wvas deesed not necessary,

All firms were not glven the samc chance to be sclected by the random
sanple. Instcad, ({rms vere weighted by the nuaber of days fished. That i,
a firmn that f({shed twice as many days was twice aws likely to enter the saaple.
The actual mechanics of this procedure are described below., Other welghting
schemes were possible (e.g., wcighted by pounds or value of catch), but days
fished was chosen in order to more accurately reflect the productive activity
of capital and labor. Since the goals of devclopment and managemsent progracs
generally are to {sprove the returns to f{ishersen, we require representative
data on their activity. Alternatively, {f the goal of subsequent data
analysis {s to cxplain productfon then the appropriate welght would be pounds
or value of the catch.

The time perfod for the survey was deternined largely by exogenous
factors. LRI pecwonnel visited the Culf of Nicoya In February, 1976, to nmake
prelimfnary arrasgesents for the survey. URI fleld staff could not locate in
Costa Rica untfl June, and originally planned to leave at the end of Aupust to
return to Rhode Island, providing three months for testing the two survey
methods, Effective data collection did not begin until Aupgust, however, due
to w»everal unexpected delays in the ficld. Some URl fleld wtaff extended
their stay In Costa Rica in otder to supervise and monitor the surveys through
November. Minfstry of Agriculture personnel continued the surveys through the
following August.

Design., The major step in the design phase of a survey {w the development
and testing of the data collection instruments., The self-cnuseratfon method
involved constructing slaple buokkeeping forms for the {fshermen to use. The
forms were adapted from a act developed fur the Food and Agriculture
Organization (Laxenalire, 1973). The {ntervicw form was developed In the {icld
by URI and MAG personnel. Both Instruments were tested and revised until an
optimal {nsrrument design eserged. The Interviewers/collectors were trained
in conjunction with this testing process,

Also Included in the design phase is determination of the sample size,
cullection frequency, end the respondents. The sample slze for the
self-enumeration oethod vas limited by the number of fishermen that could be
recruited over a Bix week perfod. While we sought as many as possible, we
ended with 58 {ndividuals regularly filling out the bookkeeplng forms, The
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saaple size for the interviev mothod vas limited by the available resources.
Ia this csse, three MAC parsonnel were available for Interviewing. e
otrginally scheduled approximately 150 i{nterviews per month, which would have
fully sccupied the three intervicwers. For reasons noted below, our actual
saaple size was considerably smaller, nusbering lass than 400 far the five
sonth perfod.

For the self-enumeration amcthod the data verc tecorded continuvusly for
each trip over the six sonth period, and collected at least once a sonth, The
{nterviev sethod wvas a sisple randoa saaple of the fishing trips oade cach
wonth of the study.

As noted above, participants in the self-cnuceration systea vere selected
non-randoaly. The participating, boat-owning ({sheraen wele Infeially
recrulted in a series of ocetings, then taught how tu use the bookkeeplng
foras to record thelr costs and carnings. The respondent selected fur the
{nterview wvas the highest ranking crev neaber present during the sales
transactfon, In the majority of cases, hc was the owner or captain of the
boat.

laplenentation. Only the Interview method required repeated draving ot a
sanple, conducted once a month. Froa the previous aunth's sales recelpts the
days f{ished assoclated with each sale were recorded by site and hour of the
day the catch was sold, This process ylelded a distribution ol days tished
for all sites (Table 1), and a distribution of dayu fished by day of the week
and hour of the day for cach site (Table 2). Using a randoa nuaber gencrator,
the saaple was drawvn in two steps, Firet, the nuaber of interviews was
deterained for cach site. For oxaaple based on the previous zonth's landings,
Punta was assigned an Interviev every tlae the two digit randoa nuaber wvas
between | and 49, Inclusive, Enrasada A awsigned an interview cvery tiac a
randos nuaber betueen 50 and 58 appeared, etc. This procedurc pencrated the
nusber of {ntervievs for the current month as shown (n the rightamost coluon of
Table 1.

The second step involved allocating the assigned nuaber of interviewvs fur
each site across days of the week and hours of each day. From the previous
month's receipts a percent distributfon of days fished by day and hour was
calculated, Nuzmbers between 1 and 100 were assigned to cach day=hour
coabinatfon, followed by a draw of two digit randos nusbers. The size of the
sample for each site, of coursc, 1s given by the first step. For exaaple, 53
interviews were asalgned the FPuntas sfte and distributed as shown by the
nuabers {n parentheses in Table 2. This two=-step process provided a set of
times and locations for the {nterviews,

At the tiae, the magnitude and distribution of landings appeared to vary
1ittle across weeks {n a month; however, days of the week and hours of the day
exhibited considerable differences in landirgs. Therefore, we treated all
weeks the same for a given month, and saapled by week, day and hour as
described above.

Three weeks of ecach month were set aside for Interviewing in the city of
Puntarenas, wvhere the majority of large landing sites are located. The fourth
week wvaa devoted to Interviewing at sites around the Gulf, which required
transportation snd lodging for the two interviewers used on this segacnt of
the asurvey. For Puntarcnas s saaple of 100 {nterviews was drawn, esach
specifying s lending site, dsy of the week and hour of the day. The first
week of each month wae filled with as many intervizwe as could be scheduled.
Frequently, no transaction would occur at the sssigned time and place., When
this happened, the ssme tise and place were schiduled on the saae day of the
fcllowing week. The low ratio of successful intorviews to the target number
(400/750) was dues slzost entirely to imperfect timing in wvhich no one was
svailable for the interview; only one respondent refused sn interview, For
outside Puntarenas, the gosl was 50 {nterviews, but the interviewers were
encoursged to conduct se many ss possible. The interviewers were assigned s
specific location to {nterview for esch dey of their week long trip around the
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TABLE
unts 79 49 53
nramada A 139 9 6
nramads B 160 10 10
nramads C r{ ] 17 "
Mercado 121 7 13
bhscurnol 136 8 7
Totals 1,638 100 100

Table 1. Distribution of Days Fishad by Landing Site Puntarenas Costs

Rics 1976,




TABLE 2

SITE: Punts
:i:’: Won. | Tue. m?"'fﬁ%‘km. Sun. Touls
] 1 1 3 (2)] 0 1t (7)
7 2 ()2 )|y )2 L] 1 13 (9)
8 3 (MY M]3 ]2 {2 2 17 (10)
9 3 ()16 (2 (M| 3 ! 17 (9)
10 2 ()3 (1 ()] 2 1 1" (8)
i 2 Ml (|5 (a)o ! 1 12 (%)
12 1 0 0 2 ()0 0 6 (2)
13 |0 0 0 1 ! 0 3 (D)
(L] 1 0 0 0 0 ! 3
18 1 0 ! 1 (@) 0 6 (2)
16 0 0 0 0 0 0 0
17 0 0 0 0 0 0 1
18 0 0 0 0 0 0 0
Totals |16 (8) {15 (1) |18 (9) |13 (7) |18 7 (6) 100 (53)
Table 2. Distribution of Landings by Day of Week and Hour of Day

Puntarenass 1976,
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Gulf, s schadule also based on information from previous months' sales
receipte.

Intervievers hed a rigid schedule to follow each waek, traveling each day
by bus or motorcycle to the seslected landing sites in Puntarenas. For
example, an interviewnr's schedule might have him at site nuaber one between 7
and 8 a.m., site number three between 9 and 10 a.a,, back in the office until
noon at vhich time he begina a schedule of site visits for the afternoon. He
vas instructed to interview the first boat landing at this assigned site
vithin the assigned hour. The interviewers revieved thelir data sheets for
errors before turning the sheets over for processing.

Collecting the data for the self-enumcration method required visiting the
participating fishermen once or twvice a amonth, and transferring data to an
tndentical set of records kept by the survey staff. Once back at the offlice,
the records were checked for consistency.

Proceasing. For both methods the data shects were rcceived and edited by
a survey supervisor wvho checked for errors {n the data. Where neccssary,
numerical codes were assigned before the data wvere tranucribed to coaputer
coding sheets. The coding sheets were then checked and crrors climinated by &
tean of faculty and students, a procoss that consuacd considerable manpowver
and resulted in lengthy delays (sce bdalow). Once cleancd satisfactorily, the
data were punched on cards at the UR1l acadealc coaputer center.

11, Evaluation of the Surveys

The cvaluation focuses on the measur: <ent rellabllity of the survey data,
sanpling probless causing faprecise mcasurament, and the costs of the two
survey acthods.

Measurerent Reliability, Since every atteapt was made to drav a randea
saaple for the Interview mothod, we expect cstimates of population behavior
based on saaple data to have a recasonable degree of statistical precision.
The purpose of this section is to characterize the extent to which the randma
survey sethod generated reliable measurcaents of population activity.

Actual population activity is assuaed to be given by the landings receipts
collected over the saae period as the sample survey. The landiags receipts
contain the following data for each trip:

date and hour of sale;

uases of buyer, seller and boat;

gear ured;

days fished;

weight and value of landings by cuamercial class.

We cuapare actual population data with the sample survey data for days fished
and catch (landings weight) broken down by landing zone, gear type and
cuoansercial class.

The average days fished per trip for the population, broken dows by
landing zone and gear type, are glven In Table 3 (standard deviatlons are
given 1n parentheses and the number of landings or trips, in brackets).
Average days fished per trip for the sursay are glven in Table &, where 904
confidence intervals follov the saople means. For flve of the 16 sample
estinates (1.e., 31X) the population means lic¢ within the corresponding Y02
confidence {nterval. This suggests the survey data on days flshed do not
yleld precise eutimates for the population as a whole.

Table 5 prevents the results of a aingle fuur percent siaple randoa sanple
of all landing receipts. In this case, for 15 of the 16 estimates the
poputation means lie within the corresponding confidence f{nterval., For days
fished per trip, a slaple random saaple out-performs our fleld survey. This
is one indication that, despite all of our cfforts, our survey wanpling
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prograa was not effectively randoa. Som¢ reasons for this faflure are
discussed below.

The results of the saaple sufvey data on catch per trip are not quite as
disaal. Tables 6 and 7 present the catch per trip tor the population and the
sanple survey broken down by coanercial claws, guar type and landing zoxme.
Mere, 33 out of 56 (or 5Y2) of the populatlon acans lte within a 90X confi-
dence Interval tor the saaple estimate. Again, huvever, a four percent sfaple
randva saaple of the landings recelpts provides a higher proportion of "goud”
estiaates (sec Table 8).

The survey sasple also provides acceptable cstiaates ol cateh coapouition
for the five morth perlod. Table 9 llsts the percent coaposition by selected
commaercial classes for both the population and the survey snaaple.  Using the
Chi-square test, there is no statlstical difference {(at e 1),1) betwween the
two sources for the entire pertod.  The survey avaple provides good estimates
vl compusition for onlv tw tndividual =monthis (Septeaber and  Noveaber),
huwever,

Sampllng Prodleas. Wiy Jid our saaple sutvey yteld such pour cwtinaten,
particularly for days tished, the varlable upon which we based our sazpling
progras? The answer ls that our saaple I8 not representative of the
population, Table 10 presents the percent frequencien of days {ished for both
the survey sazple and the population. Uning the chi-square test, we aust
reject the hypothesis that the frequency distribution for the sazple nurvey s
the sasc as that for the population {(at = ,u1). In other wurds, {f our
survey waaple were truly randos there 1s anly 4 reaote probablifty that this
frequency distribution would occur.  Our sugvey win most carefu’ly conducted
in Puntarenas (Zone A). Therefore, we aight expect the saaple for Puntarenas
to be representative of the populativn {n that zone, A sinllar test for
Puntarenas sites, hovever, rejects the hypothestis of representatlvenens,  This
leaves us to conclude that =hlle =¢ went through the =atinas of draving a
randm sanple, we did not succeed.

We d1d not sccceed in drawing 4 randoa saaple because of sose inherent
fiavs in the dealgn of the 4aapling procedures  As dencrlbed adove, the sdmple
wvas drawvn from an cxpected population ot landings, or trips, weighted by the
nuaber of days flshed. The expected distribution of the landings and days
fished was taken as the previvus sonth's actual distributlon (given by the
landings recelpts). Howewer, there waw conniderable change In the distri-
bution of landings and days fished fros one month to the next, Table 11 shows
how the distribution uf days fished changed froa sonth to zonth, The distri-
bution o! landings changed tn a siallar nanner, which often led us to not
encounter a boat at the tlac and place scheduled for an Interview. In fact,
we coapleted only 33 percent of the nuaber of intevviews planned, and the
realized distribution of intervicws was guite different froa the planned
distribution (e.g., see Flgures 1 and 2).

The survey also resulted in large nuabers of interviews conducted during
short {ntervals, inutead of being spread out over tize. Table 12 presents the
realized nuaber of Interviews for cach week of the survey. One-third of the
vecks account for over tuwo-thirds (217) of the Interviews realized. There-
fore, the tlalng of the {nterviews wis another cause of the unrepresenta=
tiveness of our saople.

Costs. The total cost for both wurveys (self enumeration and {ntorviev)
and the cenmus (wales receipts) is estimated to be approximately $29,000,
This figure includes the salarics of all URl and MAGC personnel involved plus
all supplies and travel expensas. To compare the coust of the two survey
sethods In thelr actual fora would not be meaningful because they differ in
nuaber of variables and observations obtained.d

To compare the two survey methods we estimate the cost of each systen for
the same nuaber of variable (v) and observations (n). That s, wve soek to
construct o genursl cost functlon for each method that is of the form ¢ =
c{v,n), This general fora will be broken {nto four functions, esch
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TABLE 3. Average Days Fished per Trip, Population
Landing Site Zones
Cear Type A Zones A 2 4]
All gear 1.8 1.95 1.37 2.03
(1.85) (7389) | (1.52) (5133} [ (0.77) [1265]) {(0.90) [369]
Gill net 1.78 1.89 1.38 2.12
(1.33) (37293) ] (1.88) {2390) | (0.77) [86)] {(0.93) [266]
{Long tine 1.02 1.88 s | e
(1.08) (1660} | (1.15) [1322) | (0.65) [28S)
Hand line 2,25 2.25 1.56 1.96
(1.62) (15a8) | (1.70) [1092) | (0.91) (63) {(0.70) {79)
Source: Landings receipts.
TABLE 8. Avaerage Days Fished per Trip, Sample Survey
Canding Sie Tonas
Cear Type All Tonas C D
Al gear 1.50 ¢ .13 2,03% ,26 1.12 ¢« .07 1.39: .19
(1.83) [322) ] (1.91) (1a8) [ (0.49) [125] {(0.79) ([n9)
Gill net 1.40 ¢ . 1N 1.87 ¢ .18 1.30% .18 1.3 ¢ .22
(0.89} [177)] (v.05) (867) |(0.65) [57) {(0.76) [32)
{Long line 1.39%2 .40 1.89%: .87 1.00 ¢ 0.00 1.00 = 0.00
(1.23) [59)] (1.77) [26¢] [te.00) ([32) |(0.0D) ()
Hand line .71 ¢ .00 | 3.a8%: 1.0 1,00 ¢ 0.00 1.33 .39
(1.06) (S59)] (2.94) [16) |{0.00) [34) [(0.71) 19)

Source: Survey interviews.
*Corresponding population mean lies within the confldence level,




TABLE 5. Average Days Fished per Trip, Simple Random Sample
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. Landing Site Zones
Gear Type [ —AIl Tones A (o b
All Gear 1.9 ¢ . 18 1.99* ¢ .49 1.849* & .17 2.18* ¢+ 28
(1.48) (2308) | (1.65) (265 { (0.79) {s9) 1(0.79) (22}
Gill net 1.86* 2 .18 1.93* ¢ .28 1.85¢ ¢ . 2.30* ¢+ .27
(1.36) (152) }(1.60) (917] [{0.78) (357 {(0.73) (207)
Long line 1.52¢ ¢+ .2 1.85* = .29 1.87° ¢ .35 .
{1.13) (e8) | (1.28) [89) ;(0.87) {17 ce=
Hand line 2.1 £ .30 2.08% 2 .35 1.69* & 65 1.00 ¢ 0.00
(1.50) (68) | (1.%8) [a8) | (0.89) 157} 0.00) 137)

Source: Four parcent random sample of landings receipts.
*Corresponding population mean lies within the confidence interval.



TABLE &. Awverage Catch per Trip, Population

Commercial Class
Al PG PP CL ByC PT CyA CH

AH trips 194.5 22.%8 29.9 6.7 25.3 14.5 68.7 26.8
n= 8197 (3%0.5) (£0.1) (71.5) (31.6) $130.0) (160.3) (182.8) (71.6)
bt S e CEEEILE LI ---By Cear Type@-----2-----ccoccmsmmm e tcea e

Gill net 202.1 28.0 35.5 10.1 28.6 6.3 68.7 28.8
n = 390 (222.6) (62.9) (68.5) (36.6) (70.7) (36.2) (127.2) (76.5)
Long line 180.1 1.6 S.8 1.8 18.6 9.5 80.8 22.8
In = 1876 (262.1) (11.0) (38.7; {15.%} (31.8) (117.9) (180.3) (57.9)
Hand line 135.0 32.% 2.1 1.1 3.7 0.9 37.9 16.2
n = 1686 (137.8) (76.5) (93.0) (9.8) (15.6) (19.3) (85.1) (82.6)
---------------------------- By Zone-------4---ccocmccodmcmnncnccondoccanana

A 209.2 20.5 31.3 7.2 32.0 12.5 711 29.6
1" = 5499 (355.%8) (62.3) (76.3) (33.5) (105.9) (180.9) (185.0) (79.3)
[ o 181.6 21.9 22.9 3.8 1.8 0.2 70.2 19.6
n = 1853 (193.7) (38.7) (81.6) (18.1) (12.2) (8.2) (152.2) (87.8)
D 203.1 58.% 34.6 0.1 1.2 7.8 88.0 18.%
n =395 (195.3) (91.7) (82.3) (1.3) (6.2) (39.9) (115.5) (28.9)

Source: Landings receoipts.
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TABLE 7.

Average Catch per Trip. Ssmple Survey

Commercial Class

All PC CL ByC PY CyA CHR
All trips | 171.0 = 19.79]|*19.6 ¢ 3.07*31.6 = S.96| *8.5 *+ 4.09]%20.8 = 6.26] 8.0 = 5.68/%60.3 £ 9.36| 19.6 £ 4.73
n = 318 (215.2) (84.3) (68.8) (84.5) (68.1) (61.8) (IO'I.O) (51.8)
---------------------------------------------- B8y Gear Type------q---

Gill net  {*191.3 + 26.6 (23.6 * 5.23| #5.5 ¢ 9.49] *9.8 = 3,52%22.2 + 7.81| *8.8 * 7.69[*59.2 218.28] 18.5 = 4.23
n= 176 (215.2) (82.3) (76.8) (28.5) (63.%) (62.2) (115.5) (38.2)
Long line|*114.8 = 31.39] 0.1 = 0.06] 1.9 2 1.86| *4.5 ¢ 6.81{°28.8 £16.0 | *6.5210.5 | 67.3211.9 § 10.0 = 3.84

(178.0) (0.3) (8.7) (30.0) (715.0) (89.8) (55.7) (18.1)
Hand line]®118.9 * 83.6 {*21.7212.9 | 23.7 211.8 {*12.8219.0 | *3.8 ¢ 8.08) 0.0 = 0.0 [*80.3217.0 [*16.0214.9
n =57 (201.0) (59.6) (58.5) (87.5) (18.8) (78.6) (68.7)

e e bt Ren bttt g--meme-- By Zone--------- 4------

A 289.2 ¢ 37.8 [%19.8 = 6.7 {35.6210.7 | 17.0 & 8.7 [*81.8212.8 [*18.5211.6 |*88.5218.3 |*30.8 ¢ 9.8
n = 187 (276.9) (39.8) (79.2) (65.2) (95.9) (86.0) (135.2) (72.9)
C 96.8 = 13.8 | 15.8 = &.8 [*29.7 = 8.0 1.3+ ,089| *3.84 ¢ 2.8 0.0 2 0.0 | 36.8 = 5.8 9.4 1.0
n= 128 (9a.1) (30.3) {S4.6) (6.1) (16.6) (83.5) (12.9)
D 125.6 = 30.9 | 31.2213.3 | 28.2 £ 7.38] *1.2 2 1.28] ®0.6 & 0.58| *9.5212.5 | #7.1 216.9 [*11.5 £ 3.8
n =8 (127.9) (55.1) (30.5) (5.3) (2.%) (51.9) (69.9) (13.9)
Source: Survey interviews.

*Corresponding population moan lles within the confidence.




TABLE 8.

Average Catch per Trip, Simple Random Sample

Commercial Class
All_ _ PG (i cL —8yC G CyA CH
All trips  [*176.2 £ 21.3 [*19.7820.29%32.9 £ 7.70 | 4.9 & 1.72[*21.8 £ 6.12 | 2.4 = 1.4 [*62.0 + 9.9 [*33.3 » 8.37
Fn = 298 (228.1) (85.2) (81.0) (18.1) (68.8) (18.7) (108.0) (88.1)
By Gear Type-
Gill net ) [%208.2 * 27.8 [*28.7 £ 6.25[*80.3 210.0 7.1 £ 2.7 |*28.7 £10.9 2.8 £ 2.1 |*69.84 £16.0 [*35.0 = 7.18
n = 15§ (205.9) (87.6) (83.6) (20.5) (83.2) (16.1) (122.8) (58.7)
Long line | 111.5 & 25.0. 0.372£0.62| 2.6 = 2.67 | 0.33 * .30*16.9 =+ 6.33 | 0.38 ¢+ .62[*69.0219.12[*21.8 ¢ 7.62
n =53 (116.9) (2.9) (12.%) (1.%) (29.4%) (2.9) (88.8) (35.%)
Hand line [*125.5 = 32.7 | 21.8210.4 [*35.0:13.1 1.8 1.3 [*7.8 £5.7 [*1.73:1.8 [*81.0213.6 |*17.5 + B8.06
n =70 (166.7) (51.2) (66.8) (6.6) (29.1) (9.2) (69.8) (a1.1)
By Zone---- .-
A [%187.2 £ 27.6 [*18.0 £ 5.5 [*36.2 + 9.5 [*5.4 & 2.184(*28.58 + 8.6 2.8 £ 1.9 | 58.9211.0 |*37.3+11.7
= 203 (280.0) (87.7) (82.8) (18.6) (75.1) (16.8) (95.6) (102.0)
c *183.9 * 33.8 [*25.8 £ 9.9 [*22.3 % 9.6 [*2.8 2.0 |*3.7 +5.58 [41.3 ¢ 1.28 [*64.9 +22.2 [*24.0 + 9.4
n =157 (155.6) (85.5) (88.5) (9.5) (24.8) (5.7) (102.0) (83.5)
D [*258.5 ¢ 96.8 [ 36.1216.2 | 11.7 ¢ 6.0 0.0 £ 0.0 | *6.0 £ 9.8 |[*5.1 + 8.4 [*169.7 +89.7 {*25.8 +15.7
n=1 (220.9) (37.0) (13.8) (0.0) (22.8) (19.2) (205.6) (35.9)
Source: Four percent random sample of landings receipts.

*Corresponding population mean lies within the confidence interval.
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Commarcial Classes

Primera Grande, population

|

Primers Pegquena, population

Clasificado, population

Bolillo-Cazon, population

Posta Tiburon, population

Cola-Agria, population

Chatarra, population

TABLE 9. Monthily Percentage Breakdown by Commercial Class
September | Ociober | November | December | January Entire Period
17 .12 .11 .08 .09 .1
(sample) (-13) (-on) (.13) (.09) (.18) (.1)
.17 .16 .13 .16 L) .15
(sample) (.26) - (.08) (.13) (.28) (.26) (.18)
.02 .03 .08 .05 .03 .03
(sample) (.01) (.08) (.04) (.13) (.08) (.05)
.11 .15 .12 .12 .16 .13
(sample) (.10) (.23) (.08) (.08) (.08) (.12)
.06 .07 .08 .09 .07 .07
(sample) (.06) (.12) (.03) (.0) (.0) (.05)
37 .36 <37 .38 .33 .35
(sample) (.38) (.36) (.%9) (.31) (.22) (.36)
.10 .12 .18 .16 .16 .18
(som; ¢) t..5) (.13) (.09) (.10) (.15) M)
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FIGURE 1. Distribution of Actual and Planned Interviews
by Day of Week (Punta, November, 1976).
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FIGURE 2.

Distribution of Actusl and Planned Interviews by
Hour of Day (Punta, November, 1976).
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TABLE 10. Percent Frequencies of Days Fished for Survey Sample and Population

8

Surve Te Population

W Uﬂ Other | Gill Net flong Line [Hand Line] Other]
Puntarenas Sites
Punts 120 089 .063 .053 188 .030 .080 .o
Enramsda A .008 .022 .00 .000 .00 .05% .000 .002
Enramada B N .003 . 006 012 .058 .026 .00 .00
Enramada C .028 .0c: 012 .026 .07 .00 .032 .008
Marcado .78 .002 .026 .013 .0s .022 .062 .01
Pescarnes .038 .012 .002 008 .0s1 .00 .07 .022
Other Sites In .000 002 .000 .020 .008 .003 .000 008
Puntarenas
Costa de flilﬂ 3 1% 063 067 .000 .087 .026 .007 008
Nispero .08 .000 .028 .020 .08 .00 .on .002
Other Sites 000 .000 .000 .000 .025 .00s .0s5 .010




TABLE 1.

% Distribution of Days Fished, Landings Receipts

;‘:'nding Days of the Week
Pu‘ M T ] TH F S S T.D.F.* | # Trips
nta
Month 9 13 8 10 18 12 20 10 753 k -
10 13 12 16 n 16 28 6 1,008 319
n 17 15 20 6 20 13 10 GA7 1 208
12 21 8 19 28 13 1% 7 a0 0
1 19 10 18 6 \L} 18 19 n 157
Averages 16.6 10.6 15.8 13.0 15.0 17.0 10.% 688.2 265
Is.?tr;ding Hours of the Day
Punta 6 7 8 9 10 n 12 13 8 13 16 17 18 AM.] PM.
Month 9 L} 13 20 9 n 3 S 2 6 6 2 2 2 (1] 23
10 5 18 16 7 6 6 12 7 N 1 2 - 1 58 28
n 5 9 15 7 n 3 S 1 ] 3 1 1 3 49 19
12 7 13 15 13 n 11 12 2 8 6 6 - 1 70 n
1 8 8 19 15 12 8 5 L) 8 3 2 2 - 66 23
Averages 6.6 12.4 16.8 10.2 10.2 5.8 7.8 3.2 5.8 3.8 2.6 1.8 1.84] 60.83| 285.2

*T.D.F. = totai days fished.




TABLE 12, Number of Interviews per Week, Survey of Artisanal
Fishermen, Gulf of Nicoya, September, 1976 - January, 1977

[Bate__ Week Zone A Zones C,D_ otals
Sept. 8-18 1 12 12
15-21 2 7 9 16
22-29 3 10 17 27
Sept, 30-Oct. 6 L] 3 3
Oct. 7-13 5 23 23
18-20 6 10 2 12
21-27 7 13 20 39
Oct. 28-Nov. 3 8 3 3
Nov. &-10 9 13 13
12-17 10 19 19
18-2% 1" 3 16 19
Nov. 25-Dec. 1 12 8 18 22
Dec. 2-8 13
9-15 15 8 8
16-22 15 5 5
23-29 16 1 80 L))
Dec. 30-Jan. $ 17 1 1
Jun. 6-12 18
13-19 19 1 n
20-27 10 1 85 46
28-30 21 2 2
T
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representing the cost of a phase of the survey:

4
ceclv,n)» L fj(v.n)
3=l

where j denotes a separate phase. The specific function form of the EJ is
fy = ap +ap +ugn +agnv + agmvs (1

Justification for this functional form will become evident as we proceed .

Table 13 indicates which steps or activities of each phase imply costs
that are fixed or that vary with either the number of variables or
observations or both, Table 14 presents the costs of each method (n terms of
the functional relationship specified in (1), The procedure for determining
the coefficlents for the wvariable costs 1s less than perfect but
straightforward. The cost of an activity that {s assumed to vary with the
nunber of variables is divided by the number of variables to obtain the
coef{icient value.

The value of B 1in the last term (1) plays a significant role in
determining the ralative efficlency of the two methods. This exponent, where
we assume 8 > 1, 1s meant to reflect the cost of greater complexity. The more
variables a fisherman has to record, the more training and monitoring required
by survey personnel to ensure a given quality of data. For the interview more
variables imply more questlons and, hence, more time to conduct the interview,
Also, more variables typically deal with more complex lssues, requiring more
time to obtain the information. In each method, costs are assumed to increase
at an increasing rate as complexity, as measured by the number of variables,
increases. The values of B are chosen arbitrarily. While there {is no
statistic: evidence to suggest what the § values might be, we reason that the
8 for self enumeratiun should be greater than the g for the Interview system,
This is based on the assumption that it is easier, f.e. less costly, to train
a few interviewers to collect data on more varfables than {t 18 to train
several individual fishermen to record data on the same large set of
variables.

The equations for TC| and TC; provide rough estimates of the cost of
duplicating each of these two methods in another setting similar to Costa
Rica. However, the present problem facing the Fisheries Department in Costa
Rica is which of these two systems should be continued. Therefore, we require
estimates of the costs for each system that will continue over time. The
costs that we expect to continue over time are those enclosed in parentheses
in Table 14, Summed, these costs yield equations SE and 1 in Table 14, which
are meant to provide estimates of the perfodic costs of the two survey
methods.

We are now ready to compare the relative efficiency of the two systems.
For this we require appropriate ranges for v and n. The smallest number of
variables we consider 18 10, the minimum that would yleld any useful data
beyond what the siles receipts provide, Ten variables are intended to
represent the minimum acceptable set of information Lo be collected (and would
likely include the date and place of sale, welght and the catch, total
revenue, days fished, crew size, gear type, trip operating expenses, payment
to crew and to the boat). The next largest size chosen is 40 variables which
would imply an expanded bookkeeping system (self enumeration) and a shortened
interview, One hundred variables would allow a breakdown by species and eome
detoil on fishing locationr and time with gear in the water. The last size,
300 variables, would represent a slightly shortened version of the original
questionaire.

Increases in the efze of the sample (i.e., number of observations, n)
improves the atatistical preciaion of the estimates calculated from the sample
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TABLE 13. Relation of Costs to Number of Variables and Observations

Costs of::

Self~Enumeration

n

terview

A

n

\'4

n

1. Planning
a. selecting population and unit
of analysis
b. frame survey

c. personnel and resource
identificstion

d. selecting collection method,
spec!?ic varisbles, sampling
procedure

2. Design

8. instrument development
b. sample size

c. collection frequency

d. respondent selections
e. sample drawing

3. Collection

a. site visits
b. recording data
c. reviewing data

§. Processing

a. editing

b. coding

c. transcribing
d. cleaning

x X
+

+

x
+ + + +

i

+

+ + + +

X X X X X

+ + + o+

+ + + +

Note: F = fixed costs; v = costs that vary with the number of variables;

n = costs that vary with the number of observations; an X indicates
fixed costs occur and a + indicates the costs vary directly with the
number of variables or observations.




TABLE 18, Survey Cost Functions®

Self Enumaration Method

xo X'V xzn xsnv x,.nva
)= 2,278
2 1,632 20.%v 1.46n
3 (.167n) (.002nv?)
L} (544) (.006nv)
TC,((0) = W,364 20.8v L6270 .006nV .002nv?
SE= TC,((t) = 5w 1670 .006nv  .002nv?
Interview Method
Xo X,V Xon xsnv Xynve
j=1 1,150
2 3,060 6.8v .002nv
3 (206) (7.26n) .002nv'*2
. (83) (.005nv)
TC,(0) 4,500 6.8V 7.26n .0052av  .002nv 2
I = TC,(t) 800  7.26n  .00snv .ouznv''?

*All figures are in 1976-1977 U.S. dollars.
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data. For a probability of .95, we have estimated the sample uizes necessary
to yield saaple estimates for each gear type that lies within rX of the true
mean for each gear type (see Table 15). For exasple, simple random sampling,
with & sample size of about 2,000 distributed across gear types as shown in
the top part of Table 15, will yield a sample mean that lies within 10 percent
of the true mean for each gear type. Using stratified sampling, a sample of
2,000 allocated as shown in the bottom part of Table 15, will yleld a sample
mean that lies within 5 percent of the true mean for all gear types and with
much less precise estimates of each gear type mean. In Table 16, sample sizes
for a simple random sampling program are given, together with the associated
precision level,

Sutstituting the values for v and n in the equations for SE and 1, given
in Table 14, yilelds estimates of the cost per period for each of the two
systems, It 18 immediately obvious that the self enumeration system i8 less
costly for small sets of variables (above the dashed line in Table 16), while
the interview method is superior for large sets of variables. This result ‘s
illuetrated further in Figure 3, where four combinations of v and n are
considered, The points are connected by straight lines (an approximation
since the true relationship is curvilinear). It Appears that the interview
method becomes supzrior at around 50 to 55 variables.

Equation SE and 1 likely give over-estimates of the costs that would
actually be experienced over time. There 1is good reason to expect a
substantial drop in costs~-perhaps as great at 50 percent--as experience leads
to better organization, less travel and more effective use of manpower.

While the bpelf enumeration method 1is less costly for small Bets of
variables, it has at least two signif‘cant disadvantages. First, the
participants are not chosen randomly, and it is likely that randomly chosen
participants would have a high attrition rate. An alternative to random
selection 18 judicious selection of a few representative firms in each strata,
For example, in the Gulf of Nicoya six strata appear most useful for
explaining variations in production--i.e., where each of the three gear types
ia subdivided between urban (Puntarenas) and rural home bases.

The other major disadvantage of the self enumeration method is that the
sample of fishermen 1is static over time. If the fishery is growing with new
fishermen entering the fishery, the new entrants would not have an equal
chance of being included in the sample. To avoid this potential problem, the
system could be modified such that a proportion of the sample is replaced
periodically (e.g., 25X every yesr). But recruiting and training new
fishermen to keep accurate records is expensive, requiring additional time of
survey personnel and transport costs. Assuming 25 percent of the sample is
replaced every period, the bookkeeping cost function changes from

8 = 5544 + (1670 + .006nv + .002nv2
to:
g = 870 + .532n + ,006nv + ,002nv2

(These calculations further assume it will be as costly to recruit new
fishermen 1into the system as it was {initially,) This modified aelf
enumeration system still ia less costly than the interview system for small
sets of variables.

The principal advantage of the interview method is that it potentially
allows the randon selection of the observations, yielding reliable estimation
of statistical precision. Also, for detailed information (i.e., large sets of
variables) it 18 less costly than the self enumeration system. Besides {its
high cost, the principal disadvantages of the interview method are that it
does not provide good information on periodic production activities (e.g.,
montly income) nor on the costs of repairs and maintenance and the value of
capital equipment. These disadvantages could be overcome by regular (e.g.,
montly) interviews of the same set of randomly selected fishermen. However,



TABLE 15. Sample Size Requirements

Simple Random Sampling

Gear Type
Precision Gill Net Long Line Hand Line Total
r=.05 1,270 1,390 1,096 3,756
.10 417 1,037 S48 2,002
15 197 453 299 949
.20 13 285 182 580

tratified Random Sampling

Gear Type
Precision Gill Net Long Line Hand Line Total
r = .05 1,035 577 378 1,950
.10 328 183 120 631
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TABLE 16; Cost Estimates for Self-Enumeration and
Interview Method ($1,000)

relative error, ri: .25 .20 .15 .10 .05
sample si’z, n: 400 600 1,000 1,000 4,000
Number of Variables:
v=10 SE o7 .8 1 1.4 2.3
! 3.7 5.2 8.1 15.0 30.0
V =40 SE 2.0 3.0 4.0 8.0 15.0
| 5.0 5.0 8.0 16.0 3.0
vV =100 SE 9.0 13,0 21.0 52.0 84.0
| 4.0 6.0 9.0 17.0 34.0
VvV = 300 SE 73.0 110.0 183.0 364.0 718.0
| 5.0 7.0 11.0 22,0 §3.0
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to interviaw a pre-selected fisherasn at the time of sale would be difficult
(costly) and probably require an interview at his home between fishing trips.
Without self enuaseration of the information required, the accuracy of the data
obtained would probably drop significantly--unless, of course, a visit was
made immediately after each trip., Visiting each fisherman at his home would
incur substantial travel costs, especially for fishermen 1living outside
Puntarenas, as it is not uncommon for a full-time fisherman to make 15 to 20
trips per month,

I1I. Conclusions and Recommendations

From the evidence we have, it appears that a self-enumeration method would
be superior for the Nicoya artisanal fishery. This conclusion must be treated
with caution, however, and a number of qualifications must be noted.

Some of the more important qualifications are as follows. The bookkeeping
system as orginally implemented is not wholly acceptable (the necessary
modifications are listed below)., The cost estimates are rough and should not
be used to determine the added funding necessary to continue the system over
time. The conclusions herein are the results of a single experiment; clearly
more experimentation is required before we can attach great confidence in our
results., The -values assigned in the analysis are questionable, The data
generated by both systems, while useful, are less than perfect.

A chief concern at this point is what to recommend tot he Ministry of
Agriculture in the way of an on-going data collection system for the small
scale fishery in the Gulf of Nicoya.

1. We recommend continuation of the existing system of collecting and
processing sales receipts of data. 1f not already being done, the catch,
revenue and effort data should he sorted and compiled by the major gear types.

2. Maintain a flexible and experimental attitude towards any system
adopted. Conditions in the fishery and the needs of MAG will likely change,
and greater expericnce will be gained over time. Therefore, successful
generation of data may require major adaptation to new conditions in the
future,

3. As soon as possible re-institute the bookkeeping system with the
following modifications. The number of fishermen in the sample should be
between 55 and 60; 50 percent should be gill netters, 30 percent long liners
and 20 percent hand liners. Each gear type group should be comprised of urban
and rural fishermen in proportion to their presence in the population. These
fishermen need not be selected randomly, but there should be some assurance
that they are not too unrepresentative of their sub-group (e.g., rural
handliners). Twenty to twenty-five percent of the sample should be replaced
every year with other fishermen, taking special care to include new entrants
to the fishery, new gear types, new fishing strategies and other changes that
will occur through time. The forms currently in use should be expanded to
include a column for crew size and gear used on each trip., The fishermen also
should be encouraged to record the location they fished each trip and to save
copies of their sales receipts. The inventory form should be completed at the
time a fisherman is recruited to the system, and the form should be revised at
least once a year or whenever he acquires a new boat, notor, or gear. Survey
personnel should assist each participant to compute monthly totals of his
costs and earnings, and record these monthly totals for the government's
information system. Of course, a code should be assigned each participant in
order that this information remain confidential.

4., To increase the chance of success with the system, the participants
should be provided regular feedback and given special attention when
appropriate. Useful feedback can be in the form of quarterly reports on the
statue of costs and earnings by major gear type in the fishery. For example,
each participant can compare his quarterly earnings to the average earnings of
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his gear type group. The participants can be given special atteantion by
inviting them first to meetings with government officiale and other important
people, or by notifying them firast of new opportunities for government
agsistance,

Two othar problems remain thet will have to be faced eventually. One
concerns relisble estimates of catch by species and the other involves other
income to the less~than-full-time fishermen. At the present time, no reliable
information is being obtained on the quantities caught of the {important
species, When it coces time to face the management problem, and avoid
over-exploitation, a good time series of catch and effort data broken down by
species will be required. The present commercial class breakdown will not
support the analyses required for devieing appropriate management policy..
Therefore, some attempt should be made soon to begin collecting catch data by
species. This could be sccomplished by training the priwary buyers to record
sales by species, but this likely would take considerable time and effort to
implement guccessfully. An approach we suggest for consideration is to
regularly sample landings in order to make estimates of catch for the
important species. R

A primary goal of figheries development often is to raise the incomes of
the fishermen. However, many fishermen are part-time or occasional fishermen
who have other sources of income (e.g., livestock and crops). To obtain an
accurate picture of fishermen's income levels we require estimates of their
other non-fishing income. Therefore, we recommend adaptation of the data
collection instruments to include data on costs and earnings of the other
economic activities of the survey participants. This last modification
probably would be best instituted later, after the fisheries bookkeeping
system is working smoothly.

FOOTNOTES

lgeveral individuals were {involved in each of these surveys. of
particular mention are the personnel of the Miniastry of Agriculture, Costa
Rica, who made these surveys possible: 1in San Jose, Ings. Eduardo Bravo and
Milton Lopez; ¢nd in Puntarenas, Srs. Eloy Arrieta, Jorge Barrantes, Giovanni
Carranza, Luis Castro, Hernan Ortega and Justo Perez. URL field staff
included Jan Johnson and Phil Logan.

2por example, in a few rural areas an icebox was used to store the catch
of a few small boats. Aftar a few days, twe total catch was svld in one
transaction,

3The bookkeeping system collected dats for a maximum of 26 trip
variables plus 99 inventory variables from 58 fishermen for over 2,000 fishing
trips at an approximate total cost of $12,000. The interview system collected
data for a maximum of 362 variables for less than 400 fishing tripe at an
approximate total cost of $12,000. The sales receipt census collected data on
a maximum of 33 variables for less than 8,000 fishing trips at an approximate
total cost of $5,000,
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CHAPTER 5. SOCIAL AND CULTURAL ASPECTS OF SURVEYS OF SMALL~SCALE FISHERMEN
BY R.B., Pollnac

Beyond the biological and economic characteristics of the fishery, there
are social and cultural variables which impinge upon and can affect the
relative effectiveness of data acquisition efforts in LDCs. For example,
resource assessment techniques often rely on catch and effort statistics or
return of tagged fish. Both of these types of data are practically impossible
to obtain without cooperation of the fishermen. Further, our knowledge
concerning even the types of fish caught and utilized is so minimal in some
regions that rescarch preliminary to actual resource assessment could be
rather costly. We would like to stress that the biologist could use the
rather conslderable knowledge of local f{ishermen to provide guldelines to
facilitate acquisition of data concerning identification of fish stocks,
number of species involved and aspects of their distribution and numbers. The
remainder of this chapter will focus on aspects of obtaining data from local
fishermen and the usefulness of the types of data they can provide.

1. Obtalning Data from Fishermen

The importance of using the proper approach for obtaining data from fish-
ermen can be 1illustrated by the experience of the author. During this
fisherles research project, as well as in many other fisheries projects, the
figherman himself was a crucial {ink in obtaining datz about the small-dcale
fishery. He 1s often the only person who can supply certain infnrmation since
much of his work is conducted away from shore and not easily observed. This
separation from land-based soclety has given the fisherman a world-wide
reputation Jjor secrecy and deception. The fisherman's cooperation 1n
providing data is therefore essential. It was thus necessary to determine the
attitudes, beliefs, and values that fishermen held concerning some of the
questions thai our project was asking them. Attention was focused on the
economic questionnaire which included catch and effort questions since data
concerning income is often the most difficult to elicit.

Experience indicated that the most effective eituation for obtaining
attitudes of fishermen toward the research ve were conducting was in small,
natural interacting groups--small groups of fishermen who had gathered to dis=
cuss football games, women, etc. I~ such small groups fishermen feel they
have support of companions and are more likely to speak their minds. When
spoken to individually, fishermen are likely to acquiesce to what they think
the interviewer wants to hear.

The anthropologist and his rescarch assistant were rather familiar faces
among the fishermen, and they could enter such groups and gradually turn the
conversation around to . economic and blological research which was being
conducted, They asked the fishermen what they thought about the catch and
effort questions, and invariably they said that they didn't like them. They
sald they were afraild that the information was going to be used for (1) taxes;
(2) to close the gulf or arcas of the gulf to fishing; and (3) to prohibit the
use of nets In the gulf. When asked 1f anyone told them why the data was
beilng gathered, they said no. After being told the potential benefits of the
research program, the attitude of the entire group changed. The fishermen
sald that since they were afraid the data was to be used against them, they
did not always teil the truth when responding to questions. Their admitting
the fact that they had lied indicated that our interviewing technique along
with a full explanation of the purpose of the data gathering was an important
element in gaining their cooperation. The fishermen themselves even went on
to suggest that we should find some way of informing all the fishermen of the
potential benefits of the research. They said they had simply beun questioned
with little or no explanation, and that they were reluctant to cooperate in
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research they didn't understand.

The inspectors who had been interviewing the fishermen were also inter—
viewed, and it was discovered that they had a limited understanding of the
potential uses of the data. After being read a list of potential uses of the
data they said they wished that they had known them beforehand. They went on
to say that when fishermen would press them for an explanation they would
fabricate some sort of reason, not knowing if it vere true or false.

With regard to both fishermen and inspectors, it was determined that they
had nn problems underatanding various goals of the research. This indicates
that full explanations of programs should be provided to fishermen and all
inspectors.

This exanple indicates the i{mportant role that proper communication of
purpoge can play in obtaining data from small-scale fishermen. As the etample
indicates, several aspects of the communication process have an effect on the
evaluation and acceptance of a data-gathering effort.

The communication event entails several i{mportant components (cf. Hymes
1564a): (1) the participants--senders, receivers, interpreters, etc; (2) the
channels--speaking, newspapers, pamphlets, wall posters, etc.; (3) the codes~
the language (natfonal, local dialects, etc.), or a combination of language
and {llustrations; (4) the setting--formal meeting, on the beach, etc; (5) the
message form--salesman's pitch, sermon, informal chat, etc.; and finally (6)
the topic--here information concerning the need for data collection from
small-scale fishermen. It is important to note that the above components of a
communication event form an {interrelated whole-~a system. For exaample,
relative social status and familiarity of the sender and receiver dictate mes-
sage form and code {n many societies. Familiar message forms or codes may be
taken as insulting when used by strangers. Characteristics of the receiver
may also dictate the channel and code. It is obvious that written messages or
the national language cannot be used with people who have oaly a rudimentary
grasp of reading or the national tongue. The intricicies of these inter-
relationships suggest that one must be sensitive to the structure of com=
munication events within the local groups of fishermen, efther through
extensive exposure or with the use of a good local~level assistant.

Turning to the participants in the communication of reasons for catch
effort statistics, returning of tagged fish, or obtaining information from
fishermen, we will first focus on the sender of the message. Rogers and
Shoemaker's (1971) extensive review of the literature concerning comaunication
and the transfer of {nnovations suggests that individuals most likely to com-
municate effectively with small-scale fishermen will be those who have empathy
with, can idantify with the fishermen, and who are credible in the fisherwmen's
eyes. This suggests that reasons for data gathering should be transferred to
the fishermen with the assistance of local opinion leaders.

Barnett (1953), however, cautfons that prestige is not a good means of
fdentifying opinion leaders who will be effectlve within specific domains
because the prestige rating of the same person may vary from context to
context. For example, an opinion leader with regard to net fishing may not be
an opinion leader for trap fishing.

Rogers and Shoemaker (1971) present a number of attributes assoclated with
opinion leaders. Nevertheleas, even within a spec{fic domain, it is difficult
to {denti{fy an opinion leader with only the use of i{dentlfying characteristics
such as social status, degree of social participation, mass media exposure,
etc. It 1s often necessary to rely on sociometric techniques (cf. Menzel and
Katz 1956, Lionberger and Copus 1972). If for some reason (i.e., prasence of
opinion leaders with a vested interest {n the status quo) it {s not advimable
to work through opinion leaders, the change agent should try to inform as many
concerned individuals as possible.

Turning to communication channels, those most likely to result {n
effective, credible message delivery to the small-scale fishermen should be
used. Knowledgeable individuals within the society can be consulted (e.g.,
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markating specialists) or opinion surveys of attitudes, beliefs, and values
concerning the various channels can be conducted to deternine the most
effective. Sometimes this must be done on a trial and error basis., Never=
theless, even when an effective medium has been isolated, its success often
depends on other factors. For example, Sinha and Mehta (1972) note that suc-
cers of instructional television {a India often depends on the farmer's
motivation to change. Rogers and Shoemaker (1971) cite nuzerous studies which
ind{:ate that although mass media (e.g., radio, newspapers, television) are
important at the knowledge function (bringing to awareness) {nterpersonal
channels sre lmportant at the persuasion function. Most {mportant for inter-
national deva=lopment prorrams, they indicate that the wass media channels are
more effective amcig ypoasants in lesser developed countries when used in
combination with {risrpersonal channels in organized small groups of indivi-
duals who regularl; sect to attend and dlscuss mass media programs.

Although it {s cuvious, it must be noted that degree of functional
literacy must be determinnc Ywfore written mass media channels can be con~
sidered a viable alternativce. Additionally, and less obvious, if pictures
form an important part of .he communicative event, target group familiarity
with the Interpretation of two-dimensfonal pictorial material should be taken
fnto consideration (cf. idludson, 1967).

Use of proper code ls also an important consideration, and it i{s not 218
simple as merely selecting a language with which the target group is familiar.
In bllingual contexts, one language may have nore prestige than another
(Lanbert et al 1958, Rubin 1966) or may be situationally dependent with
respect to its usage. Yor example, Rubin (1968) reports that variance {n use
of either Guarani or Spanish in Paraguary depends on location, degree of for-
mality, intimacy, seriousness of situation, and sex of participants. Even
when cnly one language 1s spoken, there may be different codes which signify
degree of respect, social class, and other variables., Brown and Ford (1961)
clarified the extent to which degree of {ntimacy and status cffect direct
address usage In Amerfcan English. Further, Geertz (1960) indicates that
Javanese has three levels of speech, fncluding honorifies which are related to
the participant's age, sex, kinship relation, occupation, wealth, education,
religious commitment, famlly backpround, soclal setting, content of con=-
versation, the background of soclal interaction between the speakers, and the
presence of a third person, The foregoing are not {solated examples. Such
varfance LIn language usape occurs in many societies around the world (cf.
Burling 1970, Hymes 1964b) and fallure to adhere to these usually unwritten
rules may lessen the credibllity of i acssage.

It should be noted that strict adherence to the foregoing precautions will
not necessarily guarantee adequate communicatlor. As one sensitive change
agent noted, “we spoke the same larguage, but we didn't conzunicaie” {Weller
1965: 1) Recent psycholinguistic cesearch (Pollnac 1975a, 1975b, Szalay,
Lysne, and Bryson 1972) has Indlcated a significant degree of variability in
semant ic structure wnich could lapede effective communication. Wallman (1965)
indicates that in Hasutoland, the failure of a number of development schemes
can be attributed to semantic problems in the commanication of measurement.
Catch and eftort statistles rely heavily on coamunication ot measurement
{amounts caught, tlme spent, etc.); hence, ettforts aust be made to understand
the meaning of zeasurement and the different systeas of quantification used by
the local fishermen. Pollaac (1974) descastrates a falr amount of semantic
varfability with respect to ftood plants amonyg the Baganda and argues that
agriculture change agents must becone sensitive to variability in the semant-
fcs of agriculture 1f they are to effectively communicate with varinus
sectors of the populatlon. With respect to tisherfes research, names for fish
sometimes vary from one area of the coast to another, AMditionally, some fish
have different names at varlous stages of the growth cycle in some regions
(Pollnuc this volume); therefore, attempts to question a fisherman concerning
species “X" may resuit {n responses to different types in different reglons.
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Dats gathered without an understanding of this linguistic phenomena would
surely result in unusual sige distributions for the fisheries biologist to
analyze.

The setting of the communication, like the channel, depends upon deter—
mining the most effective technique among the small-scale fishermen. As was
noted above, however, the setting may effect the code used as well as message
form. For example, in our society, a sermon is not the proper message form to
be used between friends at a party. Situational constraints such as these
operate in other societies in contexts which the investigator may not be aware
of without previous research. For example, in much of the world, schooling is
associated with children. If communication of reasons for data collection is
held in a schoolroom setting with a student-teacher message form, adults in
such societies may be reluctant to attend (Foster 1973).

Our exazination of aspects of obtaining information from fishermen have
identified three areas where prior planning could be of great aid in
increasing the reliability of data collected directly from amall-scale
fishermen. First, communications must be developed to obtain the cooperation
of the fishermen. Second, since systems of quantification may vary greatly
from society to society (cf, Reed and Lave 1979; Zaslavsky 1973; Gay and Cole
1967), local systems muat be determined and understood to insure proper
question form and interpretation of responses concerning quantities. Finally,
naning systems for fish vary not only between languages, but within languages.
Sometimes a given name will refer only to a specific species during a certain
stage of the growth cycle, or will be only applicable along certain regions of
the coast; hence, great care must be taken to determine the exact referent for
all fish names used in data collection schemes.

I1. Useful Data Provided by Fishe:imen

Turning next to the role that small-scale fishermen can play in providing
data of use to fishery biologists, it is important to note that local fisher-
men have usually been interacting with the sea for a long time., In their
attempts to wrest a iiving from the sea, they have made inferences from their
observations and constructed taxonomies and theories concerning the marine en-
vironment and its flcra and fauna. Although some of the conclusions they have
drawn regarding explanations for observed phenomena may not be adequate, their
observations of correlations and variability within the sea are usually
accurate since thelr livelihood depends on the ability to locate fish of
specific types. Anthropologists have been investigating this type of “"folk
science” for a numh:r of years (cf. Tyler 1969) and their findings indicate
that taxonomies and beliefs concerning flora and fauna in the immediate
environment of prinftive and peasant farmers and fishermen are exceptionally
complex and detailed. It is argued here that this "folk science,” or ethnoi-
cthyology (ethno-locel people, icthyology ~ science of fish) can save the
fishery biologist a great deal of preliminary work in his attempts to
understand the fish populations in various parts of the world.

All fishermen have names for the types of organisms they capture. What is
surprising is the quantity of marine organisms which are recognized and named
by local fishermen. For example, Anderson (1967) reports over 400 marine
organismn which are nemed and recognized by Hong Kong boat people. Cordell
(1972) 1iits over 140 fish named by estuarine cance fishermen in northeastern
Brazil; Morrill (1967) discussed 51 named varieties among small-scale fisher-
men of the Virgin Islands; and Pollnac (this volume) reports the existence of
122 different categories of fish named by the small-scale fishermen of the
Gulf of 'ilcoya, Costa Rica. All of these taxonomies are relatively complex
and hierirchicaily organized, The elicitation of adequate taxonomies is not a
simple mitter (cf. Tyler 1969), but once obtained, they can be used in further
research to: (1) structure questions to determine the number of types
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harvested and utilized; (2) obtain specimens for scientific investigation; and
(3) structure questions to obtain further data concerning distribution and
behavior.

Since a fisherman's livelihood depends on his ability to find fish, fish-
ing communities, through time, have observed fish behavior and developed
locally appropriate systems for locating fish according to physical features
in the marine environment, mooa position and phase, tides, time of day and
year, and various meteorological phenomena. Once again, anthropologists have
11lustrations of these folk sclentific systems (e.g., Cordeil 1972, 1974;
Forman 1967). This type of information can be of use to fishery biologists in
the structuring of sampling techniques for maximum efficlency. For example,
information regarding location, behavior, and temporal variability of stocks
will permit the use of sampling techniques (e.g., stratified cluster sampling)
which will conserve both time and effort and will result in more reliable
data. Additionally, the scientist's knowledge of at least what the fishermen
know and believe will enhance their credibility in the fishermen's eyes and
probably result in the fishermen being more likely to cooperate in the future.

Finally, in many societies, longitudinal data 1is not available on various
fish stocks. Here, we would like to suggest that oral histories concerning
cateh and effort be obtained from local fishermen. A sample of such histories
should be obtained and compared to assess their rellability (Young 1966). The
general trends which can be derived from such data, although not as detailed
as we would like it, are better than no historical data at all, and {f care is
taken, can be quite reliable.

Overall, we argue that the fishermen possess a system of knowledge con-
cerning local species of fish that can be of considerable use to flsheries
blologists in indentifying stocks, framing questions concerning the stocks,
deriving general historical trends of catch and effort, aud designing sampling
frames for stock assessment. The intelligent use of this information can
therefore conserve a great deal of time and effort on the part of the fishery
blologists and, in the process, result in enhancing their credibility in the
eyes of the local fishermen.
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CHAPTER 6, ANTHROPOLOGICAL SURVEYS OF THE CAPTURE SECTOR
--COSTA RICA

BY R.B. Pollnac

Two basic interviewing techniques were used: sample survey interviews and
key informant {nterviewing. The sample surveys were composed of some
relatively straight-forward questions concerning the respondent's age,
education, fishing equipment, material possessions, etc. (see attached
anthropology data list). Other questions were of the open-ended variety where
the respondent was requested to reply to a question such as "What do you like
about fishing?”, The sometimes lengthy responses to open-ended questions such
as these were recorded in full and later content analyzed for analysis. Some
of the open ended questions were of a projective nature. For example, a
fisherman would be asked "What are the qualities of a good fisherman?". It is
assumed that in response to this question about some ideal “"good fisherman”
the respondent “projects” his own ideas of what it would take to make him a
good fishermsn onto the hypothetical “"good fisherman” referred to in the
question,

The sample surveys also included several other forms of questions., The
semantic differential was used to compare fishermen's perceptions of fishermen
with farmers and administrators. The semantic differential is based on the
assumption that an individual's 1life experiences affect the connotative
meaning of concepts (Osgood, Suci, and Tannenbaum, 1957). Respondents are
requested to rank concepts on sets of bipolar attributes (e.g., good-bad,
fast-slow, etc.) and the results are analyzed to determine the connotative
meaning of the concepts ranked. Additionally, a self-anchoring scale, the
ladder of life (cf. Cantril, 1963), was used to determine the fishermen's self
perceptions of where they stand in relation to their perceptions of the worst
and best possible modes of living., Each fisherman interviewed was shown a
ten-step ladder diagram wherein the first step symbolized the worst possible
1ife and the tenth, the best. He was asked indicate where he stood on the
ladder at the present time as well as five years in the past and future.

Finally, concerning question types in the sample survey, the triad sort
technique was used to investigate the structure of meaning of a subset of an
economically important variety of fish (corvina). Basically, the triad sort
is a technique used to determine the relative similarity in meaning among the
members of a set of terms. All possible triadic combinations of the aset of
terms are formed and the respondent is requested to select from each triad the
term most different in meaning along with a reason why it is most different.
The two remaining terms are the most similar in the triad. The total number
of times each possible pair of terms 1is classified as most alike f{is
calculated, resulting in a measure of the relative similarity of the terms.
The reasons for the various sorts are then content analyzed to determine the
attributes used to structure the domain (Pollnac, 1975).

Four surveys were conducted using the types of questions discussed above;
two in 1976, one in 1978, and one in 1979, The two 1976 were composed of
quota samples of 125 and 80 small-scale fishermen. The first included 75 from
Puntarenas and 50 from Costa de Pajaros. The second included 50 from
Puntarenas and 30 from Costa dz Pajaros. The 1976 survey was divided into two
sepsrate surveys as a means of limiting the length of the interview to less
than one-half hour. Experience has shown that fishermen are not receptive to
interviews lasting much longer than 20 to 30 minutes, and that {if the
interviews are too long, fatigue sets in and reliability of responses is
reduced, A quota sample of 50 small-scale fishermen was interviewed in
Puntarenas in 1978 and 70 between Playa el Coco and the Nicaraguan border in
1979.

In obtaining the sample, all landing sites in the areas selected were
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visited, and all emall-scale fishermen (captains and crew) who were landing
fish, working on thair boats, or simply visiting the landing oite were
intervieved. The interviewer travelled from point to roint sterting at a
different landing eite each morning; thus, the times of interviewing at the
various sites were distributed throughout the day. This system of visiting
landing seites at varicus times throughout the day eliminates possible
systemnitic bias due to landing time. This technique of quota sampling was
used because reliabla lists of small-scale fishermen were not available. For
purposes of analysis, each scaple ia conceptualized as a sanple from the
universe of eil hypothetically possible data sets collected under the same
conditions (Chein, 1976; Thomas, 1976; Freund, 1960). Almost any current
journal 4in the social sciences will contain articles using statistical
analyses based on these assumptions. These assumptions have, of course, been
questioned (Hogben, 1968; Selvin, 1957) as well as supported (Chein, 1976;
Thomas, 1976); thus while some readers may accept the findings based on such
samples, others will find them merely suggestive with need for testing using a
truly randca ssaple. Further, aince we did not sample all fishing communities
our sampling procedures do not allew us to claim that our data are representa-
tive of all fishermen, or even all small-scale fishermen in the Gulf of Nicoya
and north along the Pacific coast of Costa Rica. No matter what the convic-
tions one has concerning the rationale behind the use of statistical tests of
significance, carefully collected data frca subgroups containing a quota
sample drawvn from all available fishermen clearly contain information of value
to planners, and the interrelationships between the variables in this data can
be used to stimulate further research and theory building.

Intensive interviews with key informante within the subject population
(here small-scale fishermen) were also used throughout the research. Key
informants are individuals having considerable knowledge concerning the domain
of interest. Key informants were uged to obtain historical data, folk taxo-
nonies, beliefs about fish behavior, and crew structure. A sumaary of the
types of data collected and the methods used can be found in the attached list
of anthropological data.



Anthropology Data List

Data Type

‘Sociocultural
age
‘education
yuu fishing
!{nll/port tine fisherman
" other, prior, alternative occupation
number of dependents
father's occupstion
kinship involvement in fishing
suterial culture (iucchold goods, house ownership)

mass media exposurc (radio, TV, newspeper, n'guine, etc,)
crew structure (captain's role, how select crew, etc.)

Attitudes, Beliefs, and Values

most like/dislike about fishing
qualities of a good figherman
semantic differential on farmers vs, fishermen

semantic differential on fishermen vs. administrators

attitude towards son becoming a fishersan

future perspective (best & worst things that could happen)

self-anchoring scale (ladder of life) for measuring
expectations of goal attainment
procedures for securing good luck

Cooperatives

meabership

vwhy/why not join

vhy quit

perceived benefits of a cooperative

perceptions of cooperative function

charscteristics of good and bad coopsrative members

problems of existing coopsrative

vhat respondent would do 1f he were the head of the
existing cooperative as a means of improving it

#g » gurvey; k = key informants

101

Msthod#

e & o » » 0 o * o o © n ® 8 0 o 6 ®



102

Data Type

Resource and its Exploitation

history of exploitation and equipment used

taxonoay of fish

beliefs about behavior of corvina & shark

dyadic comparison (shark & corvina)

triadic comparison (corvina)

use of tides, moons, currents and fishing spots

changes in production over the past 5 years and
perceived causes

Econonic

Equipment
vessel type
vessel ownerahip
gear used

Effort, Income, Personnel

days, hours, trips per day/weak
income per year (fishing and other)
income from fishing in past month
income maximum and minimum months
crew size
reasons for selection of spacific middleman
success at fishing (rank)
Investment
gratification orientations
conditions leading to investment in gear
type of gear most likely to invast in
Other

Use of book perceived benefits and diasdvantagea’
perceivad alternatives if no more fishing in the gulf

Method*
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CHAPTER 7 FOOD SCIENCE AND TECHNOLOGY SURVEYS OF QUALITY
ASSESSMENT AND PRESERVATION METHODS OF FISH

By D. Kazantzis, C.0. Chichester, S.M. Constantinides,
and Tung=Ching Lee

The artisanal fishermen of Central America, as well as in other areas of
the world, still hunt for many fish in the same fashion as their forefathers
did. The methods by which they market their fish and preserve their catch
have only changed slightly in the last several decades. Although they tend to
use ice at least in the market places, this is not universal.

It is estimated that these fishermen supply a significant percentage of
the animal protein to the populations immediately adjacent to the sea in the
form of fin fish and shellfish. A great deal of evidence has accumulated over
the past several years that the handling, processing and marketing and
distribution systems for this animal protein are poor. Substantial losses are
incurred, thus depriving the dependent population of needed protein, In this
series of studles we used as a focus fish quality--more specifically, the
freshness of fish--and then reviewed two techniques which are utilized in the
area and which offer, 1if methods were improved, the possibility of
significantly increasing the availability of fish to the population.

In these an initial attempt was made to assess the condition of fish from
the point of capture to the point of consumption. In Costa Rica fish were
sampled first as they were caught, again before being taken to the market in
the capital city, and then finally when displayed for sale. Samples were
assayed for freshness using severai techniques including microbiological
assay. Obsgervations were made under sanitary conditions in the distribution
process for the fish in Costa Rica. In Guatemala fresh processed fish in
various markets of the capital city were examined and observations were made
relative to the sanitary conditions. While these surveys were by no means
exhaustive, the reports are indicative of how the handling methodology might
be improved, and this would significantly Increase the availability of food in
the Central American region.

The food science group worked very closely with CITA in Costa Rica and
ICAITI in Cuatemala. It was evident when this project was to terminate that
interest had been generated to suggest that they would continue to work in the
area.

Basically, since fish freshness was the determinant, we reviewed methods
for measuring fish quality and freshness and for the preservation of fish.
Three major topics were examined and summarized as follows.

1. Fish Freshness

Several books, chapters of books and booklets exist on these topics,
expecially the latter two, hence the preparations were meant to be introduc-
tory and general. Freshness assessment 15 a timely topic and the use of the
Torrymeter for this is a very recent advancement. The brief discussion of
this topic should, therefore, be of value to those in developing countries,
particularly laymen and techniclans, who wish to get acquainted with the
equipment and its use.

Simple, Fast, Inexpensive Methods of Assessing Fish Freshness

Freshness 1s important in determining the quality of fish and much effort
has been expended in search for suitable methods of {ts assessment. In many
countries, quality control of fish for human consumption has been based on the
organolgatic assessment of charpertstlca and attributes which were found

revious Page Blank
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acceptable to the fishermen and the local population in the fishing districts.
However, for reproducibility and precision, several objective as well as
subjective tests have been proposed.

Freshness is the condition of the fish between the time it 1s caught
(captured) and the time when spoilage 1s detectable. In general, the
freshness of fish will be higher at the landing site than when it reaches the
consumer at an inland marketplace.

The handling of fish between the time it is caught and delivery to the
processor or to a central market place or bought by the consumer is critical
and {nfluences the quality of the final product. Marketability of fish
influences the economica of the fish industry--that is, how much is sold--and
this in turn determines the economic viability of the industry.

In addition, freshness ia indicative of the wholesomeness of the product.
Microbial loads might be high or pathogenic organisms might be present,
depending on handling and other post-capture conditions.

In cases where fish {s processed in commercial quantities, used for
canning, filleting, freezing, etc., the freshness of the initial product will
determine the quality of the end product. That is, if the raw fish is not of
high quality, the canned product will not be of first grade.

Handling and processing facilities on the fishing vessel and on shore may
sometimes be grossly inadequate. The temperature at which the fish is kept
after it is caught, whether it is kept on ice or not and the time between
catching and processing or aelling, have significant effecta on freshnesa.

Fresh fish will deteriorate if it is stored too long or is stored at too
high or variable temperatures. Loss of quality (freshness) during ice storage
may be due to inadequate cleaning, the fish being thrown or dropped on deck,
struggling of the fish and bruising of flesh, or to microbial and enzymatic
deterioration.

Sampling Requirements for Assessing Freshness

In order to measure fish freshneas properly, the correct number, size and
kind of sample must be used. Inspection of every fish for freshness is too
costly, It is necessary, therefore, to resort to ssmpling procedures; that
is, inspect a sample of the product and infer that the condition of the entire
lot is similar.

Measurements may be worthless without the application of a properly
designed sampling scheme. The larger the number of samples, the lower will be
the risk of misrepresenting the true nature of the batch.

Fish subjected to crushing and high temperatures at the bottom of a big
pile often will be poorer in quality than those at the top. In order to gain
a correct impression of the overall quality of the pile, representative
samples must be taken throughout the depth of the pile or stack. The samples
should be drawn at random.

The vendor would need to have a level of defects of less than 10X to
ensure that nearly all of his product is acceptable. This means 10 defects
maximum per 100 units. When the quality of lote submitted for inspection is
16 defeats per 100 unite, practically none of the lots is expected to be
acceptable.

How many sample fish must be inspected before it is reasonably certain
that one defective fish can be found? Using the Poisson distribution table,
the following sample size and probability percentages apply:

Sample Size 2 15 35 55 80 110 170 300 600
X Probability 0 | 5 10.5 19 30 50 80 89.3

Types of Methods Used

Subjective and objective tests are uscd for checklnﬁ fish freshness.
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Subjective (organoleptic) eriteria:--The oldest and still most widespread
means of evaluating the acceptability and edibility of fish are the senses:
sight, smell, taste and touch. The consumer, obviously, uses onlv his senses
in deciding what he likes. It can be argued, therefore, that sensory as
opposed to non-sensory methods offer the best opportunity of getting a valid
idea of what the consumer wants., The reasons for the preferential use of
sensory tests are obvious: no special laboratory equipment i{s needed. The
fish can be examined wherever they happen to be; the tests can be carried out
quickly, and many samples can be evaluated in a relatively short time. These
obvious advantages, however, are to a great extent counterbalanced by a number
of disadvantages inherent in the organoleptic method that detract signif-
icantly from its usefulness. The use of rhe senses {8 a subjective procedure
and is highly qualitative. The demand upon the senses becomes most critical
and difficult when they are required to distinguish and assess the so-called
borderline stage of freshness (that 1s, when a fish sample to be judged is in
the last stages of freshness or in the first stages of spoilage). This task
is well recognized as a difffcult one, and even experienced Jjudges often
differ in their evaluations.

Sight:~~In almost all cases, the detection of deterlorations and defects
is acomplished very efficiently and rapidly by sight. Instruments or machines
have so far found little or no application in this area. For example, it
would be very difficult if not {impossible to make a machine capable of
detecting poorly trimmed fillets or fillets possessing too large an area of
skin. The matching of color can be done very effectively by the eye. The use
of instruments to measure the color of fish is very limited because of the
technical problems involved.

In making visual assessments, the appearance of the skin, eyes and gills
ire noted.

Smell:--This sense {s a powerful tool in assessing freshness. Almost
anyone can readily distinguish between the smell of fresh and spoiled fish.
With some practice, the whole pattern of changes in odor between very fresh
and very spoiled can be differentiated easily and rapidly, thus enabling the
degree of freshness to be rather accurately determined. Similarly, off-odors
(cold storage, rancidity) taints and unusual intrinsic odors may be readily
detected and their intensity judged reproducibly. Up to the present time,
there 1s no substitute for the human nose as detector and assessor in any of
these situations. The value of this test is less exact and less consistent
when applied to fish at the stage between the end of freshness and the
beginning of spollage, the area of so-called incipient spoilage.

Touch:--In assessing textural attributes (firmness, softness, mushiness,
rubberiness, woodiness, succulence, difjness), the sense of touch 1s used as
occasion demands. Testing with the fingers and the eyes is an effective way
of detecting bones and scales,

An example of a freshness grading scheme for whole fish in general (like
cod, whiting, etc.) based partly on the freshness odor scale is shown in Table
1, Grade A 1k consldered to be very fresh, Grade B not so fresh, Grade C less
fresh, and Grade D Is unfit for sale. However, where lines should be drawn
between acceptable and unacceptable or between a very fresh Grade A and a not
so fresh Grade B, 1s a matter of opinion and experience at any given time.

Judgment : ~-Judges should be experlenced or trained. Otherwise, to be of
value, assessments must be obtalned from a large group, perhaps greater than
50. Some precautions should be taken because sensory judgments are sometimes
influenced by external factors, The color of the product will appear
different under different types of lighting. Therefore, in order to carry out
careful color comparisons, standardized lighting conditions should be used.
The detection of a special odor {n a working environment like a market can be
hampered by extraneous odors. Therefore, practice is usually needed so that
the Interference can be ignored. Ideally, tests should be conducted in a




TABLE 1. Sensory Criteria
Grades
A B C D (unfit)
A. Sight:
1. Skin bright, waxy, dull, dull,
shining, slight loss of some bleaching gritty,
no bleaching bloom marked bleaching and
shrinkage
2. Eyes clear, plane, slightly concave completely sunken
dark appearance, slightly opaque gray pupil, gray puplf,
convex shape pupil opaque cornea opaque, discolored
slightly opales- cornea
cent cornea
3. Gills bright red, pink, gray, brown,
mucus, mucus, bleached bleached,
translucent slightly opaque  mucus opaque mucus yellowish, gray
{herring and and thick and dotted
mackere! brown)
B. Smell:
1. Gill and fresh, no odor, definitely musty, acetic,
Body Odors strong, neutral odor, mousy, etc. fruity amines,
seaweedy, trace of musty, bready, sulfide,
shellfishy mousy, etc. melty, etc. faecal
C. Touch: fish flesh elastic,

scales stiff

801
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separate area or in a room isolated from processing and other industrial
operations.

Use of the Torrymeter for Measuring Freshness

The Torrymeter is an instrument that seasures changes in the dielectric
properties of fish. It has been tested extenaively in England and results
have shown the applicability of the instrument compared with chemical and
sensory tests. The instrument requires a larger sanple than the chemical
tests for the same precision and is sensitive to the position of the fish in
the pile or box. On the other hand, it has the following advantages.

1) It is not destructive and so samples can be used for other tests.

2) It is a very fast method.

3) The equipment is simple to operate (requires only one operator).

4) It 1s a very economical method, though the equipment itself costs
about 51,200,

5) So far, no breakdowns of the instrument have been reported.

It 1s unnecessary to know the detailed history of the fish in order to
interpret meter readings in terms of freshness. The meter, besides grading
whole fish, can also be used to grade fillets, since the dielectric behavior
of both muscle and skin tissue is affected by spoilage.

Electrical methods for assessing fish freshness are not only rapid and
non-destructive but are also free from observer bias.

Plgure 1| shows the front view of the meter and the probe head. Between
the measuring electrodes are a further two electrodes. They have three
functions: to sense proper contact of the probe head with the fish, to
measure the temperature of the fish and to act as battery charging terminals.
Figure 2 shows the back and side view of the meter and Figure 3 shows the
proper position of the meter on the fish.

The following guidelines will aid in the use and proper functioning of the
instrument.

1) Aluays charge the Torrymeter for 24 hours maximum before using it.

2) In order to get readings, turn the mode switch on the top of the
Torrymeter to position 1.

3) Press the reset button on the front of the meter.

4) Place the base of the meter on the fleshy part of the fish parallel to
the backbone,

5) Press tiie red button on the back of the meter and hold it. Wirite dowmn
the reading.

6) Press the resst button again and go to the next fish.

7) Keep the Torrymeter clean and maintain the probes free from slime
before measuring the nexc sample.

Cars should be taken with respect to the following:

1) There should be no ice on the fish while measurements (readings) are
being taken,

2) The surface of the fish should not be dry.

3) The meter should not be placed on the belly of the fish while ‘taking
readings. )

4) For skin-on fillets, the measurements should be made on the “skin”
side.

Anyone using the meter ahould read carefully the msnual supplied by the
manufacturer or distributor. The equipment and/or more information on it may
be obtalned from C. R. International Electronics Ltd., 99 Frimley Road,
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Canberley, Surrey GU15 2PP, England.

Freezing has a drastic effect on the cellular constituents of the muscle.
It 1s not possible to determine the original freshness of thawed fish since
meter readings are invariably in the range 0-3, irrespective of the quality of
the fish before freezing., In fact, this characteristic can be used in many
cages to determine whether fish has been frozen at some time or the other in
its history.

Brining also lowers the reading, though not quite as much as freeeing. It
ia therefore not possible to check the freshness of brined fish,

Results from studies that were conducted in the Food Science Laboratory at
the University of Rhtiode Island are shown in Table 2. Torrymeter readings were
taken on whole, dressed and skin-on fillets of yellowtail flounder, whiting,
scup and butterfish and compared with sensory analysis of a scale of 1-9. &
sanple of a score sheet is shown {n Table 3,

Objective criterfa:--Objective tests are chemical tests used to measure
the degree of freshness or the lack of {t. These tests include measurements
of trimethylamine, hypoxanthine, histamine, lipids, etc. The first two
methods, widely used in testing the freshness of fish, are described. .

Trimethylamine (TMA):~-The TMA test is the one that has been most widely
used 1n marine fish, TMA is produced in decaying fish muscle by the bacterial
reduction of the trimethylamine oxide present, and its rise parallels thac of
the bacterial population. TMA, then, can serve as an index of spoilage of raw
fish,

THA {8 generally not found in freshwater fish, consequently this method
cannot be employed with this category of fish., It has been suggested that TMA
18 a product of the early satges of spoilage and that {t may ke lost during
storage, THA levels are usually different for different speciec of fish,

However, because the correlation between THA values and tensory appraisal
is not a direct one, and because T™A values reflect increasing spoilage rather
than loss of freshness, the test cannot be consfdered an adequate guide to
early loss of quality,

Hypoxanthine:--Nucleotide degradation in fisi nuscle commences at death or
early postmortem and proceeds throughout storage. The autolytic processes
involve dephosphorylation and deamination of adenosine triphosphate to form
inosine monophosphate, which is degraded to innsine and finally to hypoxan-
thine. Measurement of the accumulation of hypoxanthine has shown potential as
an index of freshness, especially in marine fish, Although information on
hypoxanthine formation in freshwater fish is lews abundant, its increased
levels during storage have been demonstrated and {ts usefulness in assessing
freshness has been noted. No other chemical test holds as much promise as the
hypoxanthine test as an index of freshness for freshwater fish, However, there
are many factors which coild affect not only the rate of production of hypo-
xanthine but also ite extrupolated starting value. These would include, among
other thinga, pre-chilling delays, actual tcmperatures of storage, variationo
in enzyme activity from one stock of fish to another, scasonal variationa,
size of fish and pH of flerh.

An {ndicator method for hypoxanthine developed at URI (Jahns et al., 1976)
employs an enzyme test strip which is moietened with fish extracts and then
compared with color changes obtained with strips dipped in known amounts of
hypoxanthine. The applicstion of e¢nzyme methods in fish tissue as an index of
freshness can provide objective, {inexpensive and rapid approaches to the
assessuent of seafood quality,

The preparation of the enzyme test strip is as follows: Resazurin is
dissolved in 100 m1 of hot 0.17 m phosphate buffer (pH 7.6) at a concentration
of 11.6 ug. The solution is cooled to room temperature and 7.598 gr of
aamonium sulfate {s added. Gelatin 50 ng/sxl ie dissolved in boiling water,
cooled to room temperature and 0.5 ml 1is added to 4.0 ml of tha Resazurin
solution, followed by 0.5 ml of xanthine oxidase sclution (10 w/ml). Chro-
aatographic paper strips, dried at 100°C over night, are soaked for 10 sec in
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TABLE 2. Relationship =: twt: . Sensory Scores for
Freshness and gr vorrymeter Readings*

Ceneral gr_Torrymeter Readings
days appearance whole dressed skin-on fillets
Flounder 1 9 15 15 15
] 6.6 13 13 13
6 6 12 12 12
8 ] 1" 1" 12
1" 3 1" 1" 1"
Whiting 1 9 13 13 14
4 6.4 9 7 10
6 6.2 5 5 9
8 3 4 2 9
" 2 3 2 7
Secup 1 9 12 1] n
L} 7 1" 10 9
6 7.5 1" 9 8
8 5.4 10 9 9
1" 2 9- 9
Butter- 1 9 12 1" "
fish 8 7 6 5 7
6 6 5 8 4
8 5.8 8 8 3
1 3 8 8 2

* These values merely indicate trends and relationships which resulted
from limited experimental trials.
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TABLE 3." Outline of Organoleptic Score Sheet

NAME DIVISION DATE

CODE CODE CODE CODE
Taste Texture. Appearance Odor

9 LIKE 9 LIKE 9 LIKE 9 LIKE
EXTREMELY EXTREMELY EXTREMELY EXTREMELY
LIKE —LIKE LIKE LIKE
VERY MUCH VERY MUCH VERY MUCH VERY MUCH
LIKE LIKE IKE 1KE
MODERATELY MODERATELY MODERATELY MODERATELY
LIKE — LIKE — LIKE LIKE
SLIGHTLY SLIGHTLY SLIGHTLY SLIGHTLY
NEITHER LIKE — . NEITHER LIKE NEITHER LIKE NEITHER LIKE
NOR DISLIKE NOR DISLIKE NOR DISLIKE NOR DISLIKE
DISLIKE — DISLIKE DISLIKE DISLIKE
SLIGHTLY SLIGHTLY SLIGHTLY SLIGHTLY
DISLIKE DISLIKE DISLIKE DISLIKE
MODERATELY MODERATELY MODERATELY MODERATELY
DISLIKE DISLIKE DISLIKE DISLIKE
VERY MUCH VERY MUCH VERY MUCH VERY MUCH

1 DISLIKE 1 DISLIKE 1 DISLIKE 1 DISLIKE
EXTERMELY EXTERMELY EXTREMELY EXTREMELY

COMMENTS CONMMENTS CONMMENTS COMMENTS
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the above solution, immediately frozen at =40°C, and dried in a freeze dryer
for 12 hours. The strips were then stored in jars containing silica gel
desiccant at approximately -20°C until used in the analysis,

A very useful compilation of methods used to assess fish quality has been
prepared recently by Jhaveri et al, (1979).

11. Preservation of Fish by Salting

The use of salt to preserve fish has been known for hundreds of years,
Preference for other methods as they developed has led to a decline in the
popularity of salting, but there is a big market and enthusiasm for salted
fish in recent years. Where salt is available in sufficient quantity, is
cheap and of good quality, then the process is simple and effective and
requires no elaborate equipment or techniques. In many underdeveloped
countries, fish 1s the main source of dietary protein, and salted fish is an
integral part of the diet.

The smoking of fish is usually preceded by a period of salting (also known
as rousing). However, the finished product is said to be smoked because this
is the major part of the process.

Besides serving as a flavoring agent, salt reduces the amount of moisture
in the fish., Water is extracted from the fish tissues and salt passes into
then. This action is known as osmosis. Most microorganisms (except
halophiles) do not grow in salt solutions of relatively high concentrations.
Salt retards enzymatic action and thus halts bacterial spoilage.

Coumon salt is sodium chloride. Salt deposits are distributed over the
world. Seawater is one of the principal sources. The different salt types
are known as solar salt, rock salt, grain salt, sterilized salt, etc.

Solar salt is produced by dyking low-lying lands adjacent to the sea,
flooding them with seawater and allowing the sun to evaporate the water so
that the sait residue may be recovered. This 1s one of the oldest methods of
salt production. This salt 1s crude. It is used for salting fish because of
its low cost.

Natural deposits of rock salt are formed in seas that dried up many
millions of years ago and were subsequently cnvered with sedimentary matter.
Rock salt 18 not suitable for direct addition to any food product.

Sterilized salt, used by the fishing {ndustry, is prepared by a process
which frees it of contaminating microbes.

Salts of various origins have the following general average composition:

-2
NaCl 97.7
Water 2.4
Calcium sulfate 1.08
Calcium chloride 0.24
Magnesium chloride 0.30
Magnesium sulfate 0.17

Yellow and brown discolorations of the salt indicate the presence of iron
in more than traces. Such salt should not be used for fish preservation since
iron and cooper catalyze the formation of a brown or yellow stain in salted
fish,

Effect of Quality of Salt on the Pish

Commercial salt 1is obtained from evaporation of sgeawater and contains
sodium, calcium and magnesium. Calcium and magnesium have a bad effect on the
preservation of fish because they reduce the penetration of sodium chloride.
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So, {f fish are somewhat stale when processed, it {8 unlikely that an
effective cure will be obtained unless the salt is pure.

Another effect of calcium salts is the coloration produced which may range
from pale yellow to white. A yellow color is obtained with pure sodium salt,
but as the amount of calcium salt is increased, so the color ranges toward
white, :

Salting Methods

Depending upon climate conditions and geographical location, various
methods of salting have been developed. The principal ones are:

1) brine salting
2) dry salting

3) kench salting
4) pickle salting
5) mixed salting

1) Brine salting (brine cure, wet cure):--This is preservation of fish by
immersion in brine. This method was known to the Phoenicians on the Spanish
coast, to the GCreeks, and the Romans. Brine 1is heavily saturated salt
solution, This fish are cleaned and put into large wooden containers partly
filled with strong brine. After being struck through, they are tightly
repacked in wooden barrels, the air space of which i{s filled with new brine.
Dry salt is added to the top layer. These salted fish are not dried but are
sold i{n the brine.

2) Dry salting (dry cure):--This 18 the curing of non-fatty fish by
adding dry crystaliine salt., Dry salting is used mainly in the barrel salting
of herring. There are two stages:

a) The fish is split, removing most of the backbone. It is placed in
piles with salt interspersed between the layers. The pile of fish and
salt are left for up to one month, thereby extracting the fish fluid
through plasmolysis., The extracted fluid {s called pickle. The fish at
this stage is called green-cured; its water content being reduced from 82%
to about 54%.

b) The green-cured fish is hung on racks to dry in the sun and wind,
or dried artificially over a coal fire. With salt content at about 2 , the
moisture of the finished product may vary from 25-38%.

3) Kench salting (kench cure):--This is salting fish in piles which
consist in split fish and salt placed {n alternative layers, thus allowing the
pickle which has formed to drain off freely. More salt i{s put on thick fieh
and thick parts of normal ones. In the lower layer, the fish are placed with
the flesh side up, the top layer is spread skin up. In spite of this
precaution, bacterial contamination, manifested as slime, occurs easily with
light salted cod, because the total surface exposed to the air is larger than
in pickle or brine salting. Limitation of space, as for instance on board
schooners, is the only reason that this method is etlll used. Contrary to
pickle salting, groducts obtained by kench salting contains an adhering salt
laysr, which muuz be removed before drying.

4) Pickling or pickle salting:--This is treating fiah with dry salt in
watertight containers and curing in the pickle which forms aec a result. In
pickle salting, the fish remain in the brine, and due to.the tendency to
approach an equilibrium, salt enters the fish muscle and water is extracted,
Thus, in pickle salting, the water of the brine comes from the fish.
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Coagulation of the fish protein sets in when the salt concentration in the
muscle has reached 10X, Light salted fish is prepared by adding salt only at
the center, where the backbone has been removed.

5) Mixed salting:--Here, the fish 18 salted simultaneously with salt and
with brine. The fish 1s rolled in salt, loaded into the barrel and a certain
amount of salt solution is added. The salt on the surface of the fish
prevents the brine from becoming diluted.

Quick Salting Process for Fish

Conventional commercial techniques for salted fish require constant
handling of the fish and the process could take up to three months to
complete,

Quick salting methods have been developed recently by a few researchers
(Del valle; Mendelsohn). Quick salting is less expensive and requires lass
equi pment, Furthermore, quick salted fish can be stored at ambient
temperature for a long time without deterioration.

In general, decreasing salting time would result in the following:

1) Increased production of the final product.

2) It would prevent or lessen decomposition in warm climates, since
salting would be completed before serious microbial action could
occur.

3) A high quality product capable of long-term room temperature storage
would result.

The quick salting process has four steps: 1) mincing; 2) mixing; 3) pressing;
and 4) drying.

A flow sheet for the preservation of fish by the quick salting procedure
{s shown in Flgure 4.

The quick salted process has been applied to preserve the following
species of fish: shark, dolphin, carp, mullet, mackerel, red snapper, and
sardine,

The salt content values from as low as 22% in the case of shark to as high
as 1002 of the weight of the wet flesh in the case of the sardine.

Prerequisites for Obtaining Good Salted Fish

In order to obtain good salted fish, processing of the already caught fish
should proceed as follows:

1) If ice is available, the fish should be placed on ice immediately
after they are caught to eliminate bacterial growth.

2) Behead, gut and split the large fish along the backbone. This way,
fish may be preserved better from microbiological attack. Changes will be
particularly rapid, if fish are not gutted.

3) Put enough salt between each layer and sprinkle with crushed ice. The
sooner salt is applied to the tissues, the better the preservation will be.
It 1{s advisable to use equal weights of ice and fish.

4) Only the purest grade of salt should be used, if possible, for the
cure., Calcium or magnesium salts should be sbsent.

5) ‘When fat-rich fish is salted and stored for longer than a month, the
fat oxidizes and develops objectional odor. In order to prevent the
oxidation, antioxidants can be applied. For example, BHA should be added to
salt at 0,012 of the weight of raw fish.
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add (1) saturated brine solution
(ratio 1:1 v/w brine/fish)
1000 ml brine in 1000 gr fish

(2) excess salt 25% of sample
250 gr salt

stir several times to circulate the
sait penetration

+
| stand for 15 minutes ]

+
press the free fluld out through
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)

Ireconstitute sample l

This is a combination of the Mendelsohn and Del Valle methods.

Figure 4.--Flow Chart for Quick Salting of Fish
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Uses of Salted Fish

Salted fish 1s used in different ways in different parts of the world.
The salted product is prepared for use in fish cakes by adding water, bringing
the mixture to a boil and discarding the free fluid. Almost all the salt can
be leached out by boiling the salted fish twice in excess water and discarding
the liquid, Also, the salted product can be used as fried fillets, fish
casseroles, salads, etc.

The desalted product has a bland, practically neutral flavor, and can be
cooked as desired. In countries where use of species is frequent, their
incorporation into the cake is easy and desirable. Salted cod fish is used
widely in many tropical countries to prepare many delicious and even national
dighes.

Principal Kinds of Fish Preserved by Salting

The principal kinds of salted fish are as follows:

1) Herring is heavily salted. Salt i{s added at above 25% by weight of
the whole raw fish, The fish is cured for 20 days, then drained and
additional salt over 5% by weight of the drained fish is added.

2) Sardines. About 15% of salt is added by weight of the whole fish and
stored for six months. After storage, the fish are drained and 5% additional
salt is added.

3) Mackerel are gutted and eviscerated (mackerel, of which the length is
less than 18 cm, may be salted without being gutted and eviscerated). About
15% salt i{s added and the fish is stored for six months,

4) Cod 1is split at the back or belly side. If they are prepared without
removal of head, they are gutted and eviscerated. About 20X salt is added to
the prepared fish and they are cured for five days or longer.

5) Salted salmon are prepared usually from pink salmon. The fish are
gutted and eviscerated. To the prepared fish is added 25% of salt and they
are cured for 10 days or longer. After curing, the fish are drained and 5%
additional salt is added.

6) The yellowtail is gutted, eviscerated and cured with about 20% salt.
Sometimes the gplit or fillet of this fish with the backbone removed is
salted,

7) Flat fish. 1f the fish are less than 15 cm long, they need not be
eviscerated, If they are longer, they are eviscerated and cured with about
20% salt for three days or longer, After curing, the fish are drained and 5%
salt is added.

8) Shark. In order to produce salted, dried fillets, sharks are
beheaded, eviscerated, and bled. They are then washed and stored in ice
(belly down) until ready for use. Later they are filleted, and the fillets
are cleaned of blood spots, skin, etc., and ragged edges are trimmed. The
waghed fillets are then drained for a few minutes and layered with salt in
boxes containing drain holes, taking care that fillets do not overlap without
salt between them. The boxes are held in the shade for about six days. At
the end of this period, the fillets are removed and excess salt {s brushed
off. The fillets are then dried by any of the available methods (tunnel
drying, sun drying, etc.). Sun drying, which takes about one week, is the
least desirable method because this process subjects the product to various
types of contamination, and there is no way to control the precipitation,
temperature, humidity, etc. Thus, when precipitation occurs or when the
humidity is high, the fish, which are generally dried on racks or trays, must
be removed to a covered drier area. In tunnel drying and cabinet drying, the
product is protected against contamination and there are various conditions
that are controllable (temperature, air flow, humidity, etc.), depending on
the facilities, When conditions are controllable, the recommended temperature
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ig about 113°F (45°C), and the recommended relative humidity {s about 35Z.
Under these conditions, the drying time is much shorter than that required for
sun drying and the quality of the tunnel dried product is correspondingly
better.

Fins are also preserved by salting. To produce lightly salted, dried
fins, they must be trimmed of all flesh and skin, washed and held for about 10
hours in a 3% salt solution (about 1/4 pound of salt for every gallon of
water). The fins are then sun dried on wire mesh in single layers for about
two weeks. When the drying is completed, the fins will be very stiff. Then
they are packed in boxes.

To prepare for consumption, the salt is leached out by boiling in fresh
water two or three times.

In the developing countries, there are many and varied procedures for
salting local fish and for storing and using them. In the State~of-the~Art
report a brief description of preservation by salting in Guatemala waa
presented. Caurie et al, (1977) discuss salting in Ghana and it is possible
to encounter many other variations in Latin American countries and in Asia.

Keeping Quality of Salted Fish

The stability of the aalted product {s due to its high salt and low
moisture content. Salting will inhibit the growth of bacteria.

Reduction of the water content of fish containing little fat drastically
reduces the possibility of spoilage and so the product will keep well. In
fatty fish, though, some off-flavors due to rancidity may occur, because
during processing, either in salting or in drying step, the fish might be
exposed to excessive air and heat. Rancidity can be avoided by the addition
of antioxidants such as ascorbic acid, tocopherol or BHT.

It is most advisable when salting fish, especilally in the tropics, to
observe the following rules:

1) Use the purest grade of salt available.

2) Use sufficient salt.,

3) Store the fish in a sufficiently dry condition to slow down bacterial
activity. If the fish is oily, store it in cold storage or in brine,

4) Combine salting with another method of preservation, such as smoking
or drying. Salting will reduce the water content rapidly; heat will
increase the drying process, {inhibit the enzyme and bacterial
activity, and smoking will complete the cure while imparting the
characteristic flavor.

Nutritive Value

Protein:--Dried, salted fish contributes almost double the concentration
of protein with respect to the fresh fish, 30X vs. 14X%. The reconstituted
product can be even as high as 482,

It has been established that quick salted fish cakes are a good protein
food, which keep well in the tropics without refrigeration. Quality wise,
freshly made cakes that have been desalted surpass casein, while cakes stored
during 18 months at an ambient tropical temperature and then desalted are
slightly inferior to casein in PER values.

Fat:--Fish oils are interchangeable to some extent with vegetable oil.
They are good source of calories and fat soluble vitamins, such as vitamin D
and vitamin E. In dried salted fish the fat is more concentrated; 24X
compared to the fresh fish with 11X,
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II1, Preservation of Fish by Smoking

Smoking 18 a very important means of preserving fieh in many parts of the
world, Originally, alone or in combination with salting, it was done
primarily to preserve fish. With the availability of refrigeration, such
lightly smoked fish products as salmon have become quite popular and have a
fairly widespread distribution, especially near centers of production,
Whereas the chief reason for smoking fish had been formerly to preserve it, it
i8 now done in many cases mainly to impact a pleasant mild smoky flavor to the
product.

When fish 1s smoked, chemicals in the smoke are deposited on the fish and
confer on them the characteristic smoked flavor. Some smoke constituents may
act as antiuxidants. In addition, smoke has a germicidal effect and might
either f{ll some spoilage organisms or at least inhibit or retard their
growth,

Each country or region, especially in the developing areas of the world,
has its peculfar variation with respect to equipment and the species of fisgh
used for smoking. However, the basic action of smoke as a preservative and
the objectives of smoking remain the same universally.

Processes Involved in Smoking Fish

The whole smoking operation involves three processes: 1) Salting, This
extracts some of the body liquid, thereby assisting the drying process. 2)
Smoking. This gives the fish its flavor and characteristic dark brown color.
The keeping qualities are {mproved by the antiseptic action of the smoke. 3)
Drying and Cooking. The skillful use of different quantities of wood for heat
and smoke will give the type of cure desired.

The above-listed three processes determine the time necessary for curing
the fish and the final flavor developed.

Types of Smoking

Two types of smoking are in general use: cold smoking and hot smoking.

Cold smoking is usually done at 27-54°F (15-30°C). This temperature is
not enough to cook the fish, Cold smoking is a form of curing rather than one
of preservation and the fish will keep for a few days only. The sole
advantage of fish processad by this method is its good flavor.

The whole fish, if small, may be used or a fillet where large fish are
being dealt with. This process is not generally used in the Tropics because
at high temperatures and humidities spoilage is likely to overtake the cure
and ruin the fish completely., Kippers and smoked haddock are examples of
modern cold smoked fish, A kipper 18 a herring which is split open, cleaned
and then smoked by hanging it on a rack after a short brining period. Haddock
1s a white fish of the cod family and is preserved in a similar manner to the
kipper. The only cold smoked herring of historical importance is red herring,
This is the well-salted herring, smoked for several weeks until it is well
dried and of a reddish brown color. The resulting product has a very strong
flavor.

Hot Smoking

In hot smoking, the temperature of the smoke is raiged so that the flesh
i8s cooked. Hot smoking requires more heat than cold smoking. The heat
barbecues the fish and sets up hot air currents over the fish to conduct
moisture away., Temperature control is achieved by increasing or decreasing
the intensity of fire beneath the smoking racks, or altering the height of the
rack in relation to the fire below.
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Hot smoking 1involves two processes to remove molsture from the body

tissues:

1) Application of salt in which osmosis extracts liquids from the tissues
and penetrates the cells. The water content of the tissues is thus
reduced.

2) There is further reduction of the moisture content by the action of
the hot alr currents.

The types of material usually used to hot-smoke fish varies but in certain
processes, in Ghana particularly, preservation is usually completed with a
different type of wood which increases the smoke and imparts a stronger flavor
to the preserved fish.

Production of Smoke

In preparing a fire for cold smoking, a layer of chips is put down. A
layer of sawdust 1is placed on top. The layer of sawdust collapses
continuously due to the burning of the chips underneath and thus dampens the
flames leading to the production of smoke rather than flames. The type of
wood used varies greatly from place to place, depending on what is avallable,
and practically anything can be used. Hardwoods, particularly oak, are
generally preferred to those of soft, coniferous woods, such as fir, which
glve a marked color but impart a resinous flavor to the fish., Mahogany and
redwood give good color and flavor. Driftwood, hickory, cedar, eucalyptus
woods and rice husks are used in some parts of the world as a source of smoke.
Soft woods give fish a more resinous flavor, and color develops more rapidly
than with hardwood, and it is therefore usual to add some softwood dust to the
fires when smoking white fish, but not kippers.

The selection of wood for smoking was originally based on empirical
findings. Today the preference for hickory in North America and oak and beech
in Northern Europe can be explained by the high yield of the preserving
agents, acetic acid and creosote. Along with formaldehyde, these substances
act as anti-bacterial agents. The more concentrated the smoke, the higher is
the penetrating power. Smoking gives the fish the flavor, color, and has a
preservation effect.

The type of wood or materiai used for producing smoke depends to a great
extent on the locality, the availability of material and on the types of cure
desired. In certain areas where the supply of wood has decreased drastically
due to the clearing of forcats for housing and agricultural development, other
materials such as mangrove, coconut husks, corn stalks, and the so-called wood
waste or sawdust from mahogany and cellar operations may be used.

Facilities for Smoking Fish

Facilities for saoking fish vary from very simple to quite sophisticated
depending on the size of the operation, the geographical location and to some
extent tradition. Fish can be smoked by simply hanging them over open fires.
The fish are hung on sticks and placed over a fire.

Kilns of varlous types, sizes and sophistication may be used also to smoke
fish., So-called chimney kilns may be constructed very simply using a barrel
or more elaborately by crecting a brick or metal structure. In such chimneys
the fish may be kept for varying periods of time ranging from overnight,
typically, to a few hours or even a week.

The principal problem is to control the process in such a way as to secure
reasonable uniformity of product. Temperature, relative humidity, rate of
airflow, and the smoke intensity above an open fire are subject to wide
fluctuations as a result of the outside weather conditions, size and con-
struction of the kiln, and the building housing It, t; and moisture content
of sawdust, etc. Smoking invoives some experience, wuch as taking out the
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sticks of the fish and turning them around at least once during the smoking,
removing those nearest the fire which are finished first and moving down the
upper ones.

The old type of kiln is constructed as a vertical rectangular chamber with
three main sections. The lower section has a fire burning directly under the
middle section, where the fish hang on spits arranged in frames. The upper
section ucrrow. wown, with a fan installed to circulate air and gases in the
kiln and then to blow the smoke out to the chimney. The size is moderate and
each processor has his own construction. The rectangular dimensions are about
+75 meters by 1.25 meters. The flames should not reach higher than about 50
centimeters below the fish. The section where the fish hang 1is about 2,1
meters above the floor,

The Kraerner Continuous Kiln consists of a horizontal tunnel with three
separate heating furnaces outside. The frames loaded with fish are placed in
conveyor trolleys which pass through the tunnel on rails and are driven by an
endless chain belt. Every car has a wall of steel plates of the same
dimensions as the cross~section of the tunnel, Each car constitutes a
separate chamber and the smoke 18 forced to pass through there up and down
consecutively. The final drying and smoking occur in the rear part of the
kiln, The processing time i{s from 40 to 50 minutes and the capacity is about
6-7 metric tons per 8 hours.

The Sterner Kiln is designed as a tower and is divided into two chambers.
The frames are inserted at the bottom of the left chamber and elevated by
chains. During the passage upward they travel {n the same direction as the
fuel gades from the bottom. At the top of the left chamber, the frames are
carried over to the right chamber where they move downward meeting the smoke
from the second furnace.

The Torry Kiln is a simple wind tunnel operated by an electric fan into
which smoke can be drawn from an external smoke producer. Fresh air can also
be sucked into the kfln and the portion uf the circulating wet smoky afr
mixture can be blown up the chimney. Heaters, usually electrically operated
and thermostatically controlled, are used to maintafin the temperature of the
smoke circulati{ng in the kiln. Smoke {8 produced in a special type of
firebox. This firebox is normally constructed of mild steel supported on a
frame of angle iron and lined with firebrick. The power consumption of the
Torry Kiln depends not only upon its size, but also upon what it Is to be used
for. If it {s to be used for the preparation of hot smoked products, the
power consumption will be higher than 1f 1t {s to be used for cold smoking of
such products as kippers or haddock.

In less developed countries the facilitles for smoking are quite simple
and, at times quite expensive. In Ghana, West Africa, for example,
cylindrical and rectangular mud ovens or metal ovens are used. Likewise, the
fuel used for producing the smoke may be hardwoods of various types, sugar
cane pulp or wet grass. The latter two fuels are burned to generate smoke for
providing a final desirable color to the smoked fish, An extensive and
detalled account of smoking as a means of preserving fish in Chana has been
prepared by Caurie et al. (1977).

txample of a Complete Operation for the Smoking of Fish

Commercial smoking of fish follows definite and precise steps. Outlined
below are the steps involved {n the smoking of a typical smoked fish, e.g.,
sardines,

Step 1. Llanding. The landed fish are stored fn wooden boxes with ice and are
brought as quickly as possible to the canning plant.

Step 2. Temporary Storing. The fish should be quite fresh when processed.
To maintain freshness, they may be stored under refrigeration for a
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day. 1If no measures are taken to maintain freshness, processing must
proceed immediately.

Step 3. Salting. Fish are immersed in brine, the strength of which varies
with the fat content of the fish. The salt concentration of the
brine is controlled and salt is added after each lot of fish to
restore the original brine strength.

Step 4. Spitting. During smoking the fish must hang freely without sticking
together, They are hung on spits, which 18 usually done by manual
labor. The spits with the fish are arranged on a wooden frame s0
that every fish hangs freely., The frames are then brought to the
smoking kiln either directly or placed in cars, depending on the type
of kiln,

Step S. Smoking. Different kinds of smoking processes and different types of
smoking kilns can be used. After smoking, the fish should show a
very light brownish color and be firm and easy to handle. The skin
should be smooth and not blistery. It must not burst.

Step 6. Trimming. The frames with the smoked fish are brought to a head
cutting machine. A knife cuts off the head just below the gills.

Step 7. Packing in Cans, The fish are sorted by size and arranged in the
cans with the dorsal side down, the cut ends alternately toward one
of the other end of the can. Only the silver white part of the fish
18 visible and the general appearance is most attractive. The number
of fish in each can depends on the size of the fish.

Step 8. Covering with 0il or Sauce. A small amount is first put into the
empty can in order to bring the fish in contact with the covering
medium. The completing fill is made after the sardines have been
placed in the can.

Step 9. Closing the Cans. High speed automatic sealing machines are uged to
a large extent.

Step 10. Washing the Cana, When cans have been sealed, oil or sauce sticking
on the can surface must be removed by washing in water with

detergents.

With some fish, smoking is done without the beheading step and canning is not
done in many cases.

Many kinds of saltwater, as well as freshwater, and fatty, as well as
non~fatty fish, are smoked by either the cold smoke or the hot smoke process.
Several of those fish which are generally smoked are discussed briefly below.

Salmon:--Salmon is the leading smoked fish in the U.S.A.  After mild
salting, it is cold-smoked. The mildly cured salmon is either soaked
overnight in freshwater or freshened by immersion in running water for about
10 hours, washed, drained and trimmed. The salmon is then smoked at about
27°C (never above 58°C) for 24 to 48 hours in light smoke. The density of the
smoke 18 then {ncreased as smoking is continued for another period of 48 hours
or longer. An innovation is the use of thawed frozen salmon in place of
mildly cured fish for smoking. Such salmon has a milder flavor, because of
the absence of salt. Small quantities of salwon are smoked in other ways, the
most important of which is hot-smoking to produce kippered salmon.

Herring:--Ocean herring is the most important smoked cured species on a
global scale. A wide variety of smoked herringa are made, including lightly
kippered horring, a dressed, split, lightly cold-smoked product. Hard-smoked
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herring (sometimes smoked after skinning and boning), which is given a long
cold-smoke, pruduces relatively long keeping quality,.

Red Herring:--Red herring is prepared by first soaking the split and
eviscerated fish in strong brine made of 70 to 80X saturated salt solution.
The salted fish (8% salt) is then hung in warm wood smoke for 8 to 10 days.
The salt inhibits microbial growth while the smoke induces surface drying as
well as some coagulation of protein in the outer layers. This explains the
glassiness of hot-smoked products.

Eels:--Eels, a popular delicacy, are commonly smoked in Scandinavia and
the Netherlands. De-sliming is necessary to insure adequate smoke penetration
to bring out the silver or golden color in the finished product and to insure
proper flavor. The de-slimed eels are washed with cold water and pickled in a
solution containing about one pound of salt to 10 gallons of water. The eels
are sorted lato equal sizes and from 9 to 16 are threaded on two .25 inch
diameter rods. One rod plerces the eels just behind the head, the second a
few inches lower through the body. These give stability to the carcasses and
keep them evenlv spaced throughout the smoking process., In modern smoke
installations the ecels undergo pre~drying for 15 minutes and are then
submitted to smoke treatment for an additional 20 minutes.

The smoked eeks remain in first-class condition for 14 days, after which
the quality deteriorates. One of the most attractive features of snmoked eels,
in addition to the flavor and texture of the flesh, is that no further
preparation other than removing the skin is necessary.

Haddock:~-The haddock 1is prepared by beheading and opening out the
abdominal cavity to the vent. The gut cavity is cleaned to the extent of
scraping or brushing of the black skin (peritoneum) and removing the blood and
kidney lying beneath the backbone. This brushing and scraping must be done
carefully since haddock flesh is softer than cod fish and is more easily torn.
The fish are then split by cutting them open, all the way down the backbone
from neck to tailfin. The thick part of the flesh is cut in such a manner
along the side of the backbone that the flesh stands up and gives the fish a
plump appearance., This method of cutting also opens out the thick part of the
flesh and exposes a greater surface for smoke penetration.

The split fish are brined by soaking them for 7 to 15 minutes in an B80°F
brine. The brining time depends upon a number of factors, size being the most
important. A one pound haddock, for example, would require 10 minutes in the
brine. The brined fish are then either tentered like kippers, or they are
threaded onto metal rods or speats. If the fish are large, small hooks are
also inserted into the flesh in order to prevent them from tearing under their
own weight.

The gloss that develops on fish that have been brined is mainly due to the
swelling of the protein of the fish under the influence of the brine, and to
the dryness of surface. Consequently, the longer the brined fish are allowed
to hang before they are smoked, the better the gloss that develops. Smoking
i8 varied according to the size of the fish. A one pound fish will take about
4 hours, a smaller fish 3 hours, a large haidock, about 6 hours.

Cod Fillets:--Cod and large haddock are filleted and most of the lug
removed, Cod flllets are normally skinned but the skin is left on haddock,
both because the flesh is softer and tends to tear more easily, and because it
serves to differentiate between the species, The fillets are brined in an
80°F brine 4 to 10 minutes depending upon size. Dye is usually added to the
brine bath., The brined flllets are then laid over banjoes. The brined fish
should be allowed to stand and drip on the trolleys for at least 2 hours
before smoking., Smoking varies from 2 to 5 hours depending on the size.

Since white fish fillets are generally dyed, the smoking process should be
aimed at giving flavor and texture and not color. As a consequence, 1f the
fillets are too heavily smoked, they will develop & very dark color on coocking
and may also have a tough skin on the cut surface.

Trout :~-Small rainbow trout are gutted and the gut cavity cleaned out,
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care being taken to remove all black sain and blood along the backbone. The
figh are brined in an B0°F brine for one hour. The brined fish are then
pierced through the eyes with metal speats. Small strips of wood 1like
matchsticks are placed between the lug flap to keep the gut cavity open and to
allow drying and smoke penetration. After a half to three-quarters of an hour
when the skins have dried off, the temperature 1s raised to 180°F and the
trout are cooked. This takes about 2 hours., The trout have a lower fat
content than herring and in consequence they should be dried less or they will
tend to be somewhat dry and hard and will lose their soft texture.

Sprats:--Sprats for canning are first washed and then soaked in an 80°F
brine for 15 minutes. The fish are then threaded through the eyes on thin
speats which are fitted into frames. Smoking takes about one hour, The
finished product should be cooked and have a silvery appearance. Af ter
smoking, the sprats are beheaded before they are packed in the cans,

The quality of the smoked fish depends greatly upon the freshness of the
raw material, A good product cannot be made from stale fish. Much depends,
also, upon the care that is taken in the splitting and cleaning of the fish
before smoking it. Experiments have shown that although it is possible to
disguise stale fish to some extent by smoking it, the unpleasant odors and
flavors soon become apparent again within a day or two.

Fish of good initial quality is plump and firm. Those that are in poor
biological condition, such as spring herring that are deficient in fat or
haddock that have spawned recently, cannot be expected to make first-class
products. If whitefish, such as cod and haddock, are in good condition when
they are caught and after careful gutting and washed are properly stored in
ice, then they will remain in first-class condition for smoking for about a
week. Herring, which are fatty fish and are not gutted by the fisherman,
spoil much more rapidly. They should be smoked on the day of catching and are
no longer their best after 48 hours, even if they are stored in sufficlent ice
at catching. After preparation, the fish are salted either in solid salt or
in brine, depending upon the product, After brining, prepared fish are
generally allowed to drip for a period before smoking commences so that excess
1iquid can run off and an attractive gloss develops.
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CHAPTER 8., AN ECONOMIC SURVEY OF THE MARKETING SECTOR -
EL SALVADOR

BY M.D. Shank and J.G. Sutinen

This chapter describes and evaiuates a survey of the marketing sector in
San Salvador, the capital city of El Salvador. The survey used random
sampling and {nterview procedures to collect the data. Data collection
occurred over a three month period, including Easter, from February 28 to May
8, 1977.

l. Description of the Survey

Planning. The objective of the survey was to collect data that can be
used to estimate and explain the costs and earnings assoclated with the
marketing of fish, The marketing firm, therefore, was selected as the unit of
analysis. Not all firms were treated equally in the survey; those cstimated
handling a larger flow of fish (in value terms) were given more attention than
those firms handling a smaller flow. The frame consisted of 25 wholesalers
and 136 retailers, determined by a census of the city’'s public markets.
Street vendors were not considered part of the population as they were assumed
to handle an insignificant fraction of the total fish marketed.

The data collected were of two types. The first dealt with the cconomics
and technical characteristics of the marketing firms: firm's size, operating
methods, capital and labor inputs, entry and exit conditions, product mix,
geographic considerations, overhead, inventory, services provided and problems
of the industry. These data were gathered at both the wholesale and retail
levels, and became known as thre “{ntensive” data set. The second type
concerned dally market transact’ons: quantities and prices of purchases and
sales by species. This information was collected over a three-mouth period
(February 28 to May 8), and became known as the "extensive" data set.

The personnel available to conduct the survey consisted of a Peace Corps
volunteer assigned to the Ministry of Agriculture, General Directorate of
Natural Resources, and a newly-hired staff member. Each had previous
experience with Interviewing to collect economic data, but neither was
intimately familiar with modern survey methods. At a later scage of the
survey, a third staff member was added who conducted some interviews and
regularly drew samples. Only local public transport was used (funded by
ICMRD) . One individual was provided by the Information Service ol the
Directorate for coding and transcribing the data. In addition, office space
and limited supplies were made available by the Ministry.

The time period for the survey was dictated by two concerns: an interest
in monitoring fish marketing activities during the Lenten season (where in
this Catholic country, demand for fish increases as Easter approaches) and the
length of time for which personnel could be available. By coincidence, the
personnel could be made available during the Lenten season.

The personal interview method for collecting the data was deemed most
appropriate for the setting, Other methods, such as self-enumeration, were
ruled out as not feasible., Self-enumeration would tave required time for
recruiting and training for the wholesalers and retailers--time that was not
readily available 1in this short-term survey. Also, we expected self-
enumeration would meet with a great deal of resistance, resulting in little
data collected. (In a long-term survey, where there is ample time to win the
confidence of the participants, self-enumeration may Indeced be the least
costly method, however.)

Both types of data gathered required a distinct instrument for collecting
the data, The intensive data were gathered by means of a personal interview
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of about 40 minutes in length. Separate questionnaires were developed for the
wholesale and retail levels (see Appendix 1). The questionnaires were modeled
on a questionnaire used in a similar survey in Costa Rica. Even though the
model questionnaire was also in Spanish, local differences in uses of the
language and colloquisms required substantial changes. Also, the marketing
system in El Salvador was sufficiently different to require changes in the
questionnaire.

The extensive data set did not require a questionnaire structured with
questions; rather, a form was used which allowed the interviewer to quickly
and accurately record the necessary data. This form 18 in Appendix II.

Since random selection yields results superior to judgmental and other
non-random methods, and sampling rather than taking a census is more
economical a random sampling procedure was used in the survey. A simple
weighted sample was drawn from the universe of 136 retailers (once for the
intensive data and weekly for the extensive data). Since the number of
wholesalers was small and the firms quite heterogeneous, we attempted to
survey all of the fish wholesalers in the city.

Sampling Program Design. Designing a sampling program involves deter-
mining the sample size, calculating sampliag weights, and selecting the
respondent. These important steps are described below for the fish markrting
survey.,

Three samples sizes had to be determined: one each for the intensive
interviews of the retailers. The objective in choosing a sample size was to
minimize the variance of the estimated means subject to the resources avail-
able (Cochran, 1963). The primary resource constraint was the number of
man-hours available for interviewing during market business hours. For the
first two weeks there were two individuals available for interviewing, and in
the third week a third person was added to the interview team. One person
(the Peace Corps volunteer) was able to interview on weekends as well as
weekdays while the others were limited to weekdays only. Each was able to put
in an eight-hour day, beginning as early as necessary (sometimes at 5:00
a.m.). On average the three people available were able to conduct nine
intensive interviews per day (between the market business hours of 8:30 a.m.
to 1:30 p.m.). The weeks were allotted for the intensive information. Since
each firm required at least two 20-minute interviews, we set out to interview
the 25 wholesalers and 36 of the 131 retailers.

Later, with two interviewers and a shorter questionnaire, approximately 16
extensive interviews were conducted per day (from 11:30 a.m, to 1:30 p.m.).
The extensive survey initially was projected to cover ten weeks with Easter
week in the middle of the period, allowing ronitoring of the fish marketing
system during the increased activity expected throughout the Lenten season.
For the first week of the extensive survey we set 100 interviews as our sample
size goal. This estimate was based on personnel available, travel time
between markets, our a priori estimate of the time required for contacting the
respondent and interviewing him or her, and no information on the degree of
cooperation we could receive. The strategy was to aim for a high number of
interviews in the first week and to adjust the goal for the following weeks as
we gain experience and could make better estimates.

Our sample was weighted by flow values. To do eo required that we begin
with an estimate of the fish sales for each market, At the beginning of the
survey, the flow values were estimated by observation. Adjustments were made
during the data collecting period as the data became available, allowing for
more accurate estimates.

The flow estimate was obtained from informal conversation with the
proprietors and observing what appeared to be the volume of each, with each
firm being classified as large, medium or small. 5Small was defined as a firm
having less than ¢50} a day in sales, medium ¢51-150, and large was
greater than £150,

A prouduction flow sum for each market was obtained by multiplying the
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Figure 1
EXAMPLE:
MERCADO X
Firm No. Category Estimated Daily Sales (¢)
1 L 176
2 M Bq
3 M 65
4 L 200
5 S 32
6 M 10
623
In Category L Category M Category S
176 80 )
200 65 .
376 70 X =32
X =188 32 _ n
X = 71.66 833 ~
376
= 60%
32_3. .2_1_5. = 359
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Figure 2
Estimated Percent of
Sub-sector Market Name Code Dally Sales City Total Sales
1 Central 02 ¢4930 45%
2 San Miguelito 03 1950 18
3 Sta. Tecla 12 450
San Marcos 11 140
530 5
L} Tinetti 04 1025
Sta. Lucia 09 255
1280 12
5 San Jacinto 05 990
Modelo 06 365
1355 12
6 5 de Nov. 07 175
Soyapongo 10 236
Mejcano 08 500
L)) 8

Estimated city total sales ¢11,016
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number of firms in a category by the average size of that category. The flow
values of the three categories sumped gave the preliminary estimated flow
value for the market. The aggregate of the markets in turn gave a flow value
for the city. An example of the computation follows (representative data are
given in Figure 1).

In this example we have a market consisting of six, firms, with a sales
total of ¢623 as our base. Following the same procedure for each market
provides an aggregate for the city, which at the beginning of the survey was
estimated to be $11,016 in daily sales (see Figure 2).

In most cases the selected respondent was the owner of the marketing
operation. In El Salvador, most fish marketing is conducted by women who are
fully involved in their business (i.e., few 1f any are absentee owners) and
are clearly the most knowledgeable, making them the best individuals to
interview.

In planning an economic gurvey of this type the cooperation oi the group
to be investigated cannot be taken for granted. The degree of cooperation
actually received can largely determine the outcome of the survey. To
increase the chance of success we sought to secure the most cooperation
possible under the circumstances.

An importsnt step was to secure approval and support of the market
administrators. While the survey was belng conducted under the auspices of
one govermmental agency, another governmental agency was in charge of the
public market systems. Proper channels were followed by taking a letter of
request from the sponsoring agency (The Directorate of Natural Resources) to
the head administrator of the markets. The administrator subsequently
prepared letters of identification and introduction for the survey team that
were shown to the administrators of the individual public markets. In
addition, each administrator was asked to personally introduce the survey team
to the proprietors in his market.

Following a few obvious revisions in the Costa Rica version, the intensive
questionnaire was tested four times in actual interviews with marketing firms.
The testing identified problems of poor phrasing, reduntant questions,
questions that received poor responses because they had no clear answer, and
unnecegsary questions.

Testing also demonstrated that a three-step interview process was most
desirable. The first step was intended to be exploratory with the interviewer
establishing rapport with the respondent and gathering general and immediately
necessary data. After introducing himself and establisliing his legitimacy,
the interviewer explained the purpose and nature of the survey., The data
collected in this first step included volume of fish bought and sold, costs,
capital investment, prices and sources of supply. Step two was intended to
probe deeper into those areas of the firm's operations that proprietors tended
to be more sensitive about (credit, mark-ups). The third step was used to
£111 any gaps in teh information required, resolve ambiguities and to thank
the proprietor for his/her cooperation.

The host-country personnel assigned to the survey (excluding the data
processing staff) were semi~experienced in interviewing. One member of the
team had received training in economics and statistics. Still, training all
participants was necessary to insure their ability to properly conduct the
gurvey. The objective of the training was to have the interviews (1) be well
prepared. (11) have a good presentation, and (i11) be able to explain
thoroughly the reasons for the survey. The questionnaire testing proceso
provided an opportuity to coach the interviewers, to work on rough spots in
their presentations, and to get a feel for the interview and the instrument.
Lansing and Morgan (1971) and a Spanish edition of a marketing research
textbook by Boyd and Westfall (1973) were followed viz the do's and don'ts of
interviewing.

In conjunction with point (111) above, a list of reasons for the survey
interview was prepared (see Appendix 1II1). The reasons were discussed in
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detail with the interviewers so they could explain them with confidence and
sincerity. In the end this preparation paid off significantly, allowing the
survey to be conducted with a minimum number of objections to the interviews.

Initially, each interviewer was supervised during his first few attempts
in order to identify and eliminate any apparent systematic errors.

Implementation. After calculating the sample size and weights, the sample
was drawn. We began with the size of sample to be drawn (e.g., in the case of
intensive retail questionnaire n = 36). We used a table of random numbers and
devised a listing for our subsectors. Continuing to use our framework as
illustrated, the numbers listed or assigned to each subsector corresponded to
its percentage of market share and appeared as follows:

Subsector No. Percent No's. Assigned
1 45 1-45
2 18 46-63
3 5 64-68
4 12 69-80
5 12 81-92
6 8 93-100

Using our random number table we selected the first 36 numbers, with
replacement. In this case, replacement because a particular subsector could
be chosen more than once. For our example the results were as follows:

Subsector No. No. Interviews
1 16
2 6
3 3
4 2
5 6
6 3

To select individual firms within a subsector we repeated the same
procedure for firms in each gubsector. In this instance, however, the
percentages of each category's share of the subsector was used in place of the
percentages of a subsector's share of the aggregate.

Using another example, we have:

Category L Category M Category S

Market share: 55% 352 102
of firms: 5 8 6
. 55 35 10

% of firas: San 8 =438 6= 1.67

The firm's share is used to determine the assignment of numbers to each
firm, and {s calculated by dividing the percentage in the category by the
number of firms? (row 3 above). One problem arose with fractions, as only
vhole nuabers are found {n the random number table. For example, in category
M, it is not poseible to give each .38 of a polnt. Instead, with the
remainder 3, an extra point was assigned to each of 3 firms chosen at random
glving these 3 firms a weight of five. In category S, with a remainder of 4,
one extra point was assigned randomly to each of 4 firms, giving these 4 firms
s weight of two. The final table, being readied for the random number
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selection would appear as follows:

Category L Category M Category 8
Fitm No. Assignment Firm No. Assignment Firm Ho, Assignment

L) 1-11 M) 56-59 8) 91
L 12-22 M2 60-63 82 92-93
L3 2333 M3 64~68 83 9
Ly 34-44 My 69-72 84 95-96
Ls 45-55 M5 72-76 85 97-98
Mg 77-81 8¢ 99-100
M7 82-85
Mg 86-90

Suppose now that this particular subgsector had been determined to have
eight interviews assigned to it by the earlier sample. Thus, we would draw
the eight nunbers from our random number table--without replacement since a
firm could be interviewed only once. A likely gelection would appear as
follows:

No. selected 43 02 30 61 5 8 77 26
Corresponding firm: Ly Ly Lz M2 M) M7 Mg L3

Repeating the procedure would result in the selection of each individual firm
to be interviewed.

In the case of a refusal which could not be overcome, & firm exhibiting
similar characteristics as the one intended to be sampled is selected.

In the case of the weekly extensive survey the same format was followed,
with the exception that replacement was used since a firm could be sampled
more than once in the course of a week.

For the weekly extensive survey of prices and volumes, the distribution of
the saaple by days of the week had to be determined. We assigned a higher
sampling weight to the days when more business is transacted, Estimates of
weekday transactions were obtained from the proprietors when the initial
observations were obtained. Our results were somewhat inconclusive because of
the high variation in the opinions of the proprietors as to which days were
best. Only Saturday and Sunday were repeatedly given as answers. Other
answers were payday, all being equal, the various days of the week,
Interviews on Saturday and Sunday were limited as the number of survey
personnel available was reduced on those days (government employees do not
work on weekends). Taking all of this into account, we drew up a table of
percentages for each week, depending on our resources available, any events
expected during the week that would conflict, and our estimation of which days
the market would be most active. For example:

Week One Mon. Tues, Wed. Thurs. Pri. Sat. Sun.
4 12 12 12 14 14 14 12

These percentajes were multiplied by the number of samples which were
indicated within n given subaector., Suppose, for example, a subsector was
determined to have 20 interviews in a week. Honday, Tuesday, and Wednesday
would yield 122 x i0 = 2.4 price/volume observations each, Thursday and Friday
2.8 each, Saturday &.8, and Sunday 2.4, Since partial observations were
imposeible, rounding wa~ necessary: 2 +2 + 3434+3+5+2=20

In trying to program and organize 8 complete week it might be that a
saaple became very spread cut, resulting in having to go to several markets
for a small number of inte:rviews, which might be impossible given a time or
personnel constraint. In such instances, some shifting snd grouping was
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performed to better coordinate and make for more efficient traveling. Each
week, however, the sample would be drawn, and the deviations made by this
juggling method would be recorded.

Data Processing. A survey of any magnitude can be made or lost by data
processing. This can be of paramount importance in a developing country,
where inmany inatances data processing has only recently come into focus.
Computerized tabulation of data for general projects 1is just now being
implemented in El Salvador.

The Directorate has assigned a high priority to our particular project,
and one parson was available on a part-time basis, The person was trained to
code and transcribe data from the questionnaire to code sheets for key-
punching. The first step was to devise a coding system. For us, this meant
three coding systems as we had three data collection forms: the two intensive
questionnaires and the extensive form.

After deciding on our system any alterations were made in the data
collection forms if needed to make them more compatible with the coding
system. As mentioned previously, we changed our extensive form for precisely
this reason.

Since the coder was available only on a part-time basis, a subatantial
period of time was required tc transcribe the data. The coder worked closely
with the data collectors to know precisely what was to be recorded. Each
week's information was checked for organization, completeness and clarity by
the collectors before giving to the coder, who also kept accurate records of
the coding process. Most problems encountered in this area were attributed to
illegible recording, inconsistencies of the part of the data collectors or new
categories that were not predicted ahead of time in designing the system.

11, Post-Evaluation of the Survey

Modifications in Implementation. The initial strategy described above
worked well for the intcneive interviews and we deviated little from it. The
extensive interviesws which were to go on for a ten-week period allowed us time
to make adjustments where necessary to improve our methods.

The first week brought about only one change, which was that the survey

would be reduced to nine weeks. This was a result of a set of intervening

events which all but completely shut down the marketing system for four
dlyﬂ.

During the second week w1 decided upon the following changes:

a) Set a limit on the number of times any single firm could be sampled

within a week., This was brought about as a result of discussions and

negotiations with the proprietors. It was difficult to explain to them
why we would want to speak to one firm four times in a short period and
not at all to another firm.

b) Eliminated one market from the survey. This was decided upon after

the second week of failing to negotiate a compromise, and came about as a

result of a strong coalition of proprietors within one market (Miguelito)

deciding not to cooperate with us,

c) We altered the time of going to the market to be more convenient for

the proprietors.

d) A master chart was designed for recording each attempted observation,

result, and substitution in case of failure to get an observation. The

chart contained:
1) Initial sample by firm, day and week.
2) Completion or incompletion of our interview,
3) Reason for incompletion.
4) Substitution record, whether it was by day of week or by firm.

e) Flow values were recomputed, this time based on purchases from the
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data we were generating. Each firm was checked periodically to make sure
it was in its proper category, using the best estimate of its average
daily purchases.

£) Reduction of sample size. The first week of observation ylelded only
622 of the target sample. This was due mainly to inexperience. We
reduced the sample to 85 the sccond week. Subsequent wecks resulted in an
increased percentage and we pushed the sample to 90. Twice the sample was
reduced to 80 and once to 60 dus to restrictions in personnel and a
shutdown of the market for the celebration of Easter.

g) Computational work sheet. To simplify the flow value computation and
shares of market, a work shcet was devised. It is shown in Appendix 1IV.
It helped a great deal when drawing up a new sample each weeks

h) Modified form. We redesigned our observation form to make it more
complete, easier to f111 out accurately, and less complicated for
transcribing the data onto code sheets. The first form is in Appendix V,
the modified form in Appendix II.

Additional changes made during the course of survey:
1) Days of the week. Experimenting, we found that not taking any obser-
vations on one day of the week added to our efficlency. Also, certain
availability or unavailability of personnel would cause changes from week
to week. We kept a complete table of our daily percentages; they can be
found in Appendix VI,
3§) Accuracy. We reached levels of achieving up to 95% of our sample.
For five of the nine weeks we succeeded in getting over 90% of the gample.
A chart showing the weekly sample and percentage of completion is in
Appendix VII.
k) Time of observation. late in the survey we tried going to the market
early, before the vendors had even opened up for business and became busy.
It was easier at times for them to speak with us since there were no
clients, but the observations took longer because they were quite occupied
preparing for the day. When we arrived near mid-day observing was
difficult {f the vendor had had a poor day as she did not feel like
discussing the matter. In the early morning, however, the vendor usually
had a good attitude, because he/she still had hope of having a good day.

Public Relations. Without a proper public relations effort, we most
likely would not have succeeded in collecting information at all. As it was,
we still had to overcome numerous objections, which we did through perser-~
verence, time, honesty, communication and sincerity.

We implemented other techniques. One was emphasizing our long-range goal
of increasing fish consumption, or demand for fish, a goal the proprietors
readlly supported, To illustrate, we mimeographed and distributed recipes for
preparing and eating fish. After giving the proprietor the recipes he/she wae
asked to pass them on to his/her customers with the hope they would stimulate
gales. This aided in breaking down some barriers that might arise between the
proprietors and the intervievers.

Lastly, at the end of the survey a letter of thanks for participation,
cooperation and endurance was written and distributed to all. Along with an
expression of thanks, the letter contained an introduction to what the agency
had planned for the future, explaining that on a less intensive basis the data
collection process would be ongoing throughout the year.

Cooperation from Firms. It was truly and understandably difficult for any
of the proprietors to completely believe that the data collected were going to
be of direct benefit to him. To many, we were just out to see how much money
they were making, so we could decide how much we wanted to take. Or, perhaps,
we were sitting up a large firm to try and monopolize the industry.

The cooperation we received waa due to the cooperation of the Government
of E1 Salvador, our public relations efforts previously outlined, and by
becoming known and friendly with them through time. There is the belief that
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a majority of people gave us data not because they thought good would come to
thea as a result of it (which we claimed) but because they wished to do a
favor for their friends. Thus, communication and time spent with the
proprietors proved to be an exiremely important =apect of the survey.

Interview Monitoring. Although interest and desire were high among the
survey teams, on several occasions changes, new situntions and various other
adjustments were not always easily handled ly the per'sonnel. Thus, a close
monitoring wac necessary to ensure proper, ccusistent execution of the survey.

Time/Work Schedule, Another problem was the conflict of the markets
engaging in greater amounts of transactions on Saturday and Sundays and the
government agency not operating on these days, nor prepared to allow their
employees to exchange days. It might also be added that the employees were
not interested in exchanging days, without an increased wage rate. This type
of conflict seems to be one which needs to be worked out ahead of time with
the personnel department of the agency, the employees, and their supervisor.

Personnel. Of the personnel made available for the survey by the
Directorate, one had university training in economics and statistics. Onehalf
of his time was spent computing and drawing samples, performing general
statistical work and writing the methodology report. The remainder of this
time was used in data collection.

The other individual assigned to the project had a high-school education
and was used for helping to test questionnaires and to collect data. The
Peace Corps volunteer's time was distributed among all phases; design,
training, saspling, writing and coordination of the other personnel over a
sixteen week period.

It took 230 hours for coding and transcribing steps, vhich were performed
by a trained member of the data processing department of the Directorate.

Costs of the Survey. To evaluate a survey of terms of costs, Kish (1965)
gives a general cost equation for surveys which focuses attention on the costs
of certain key components. This formulation is more useful for evaluation
than a total cost figure or an {temized accounting list of costs.

Our criteris for evaluation is the quality and quantity of information per
dollar spent on the survey. The basic nature of our survey problem was to
aaximize statistical precision subject to a set of budgetary and resource
constraints. This eection reports on the trade-off between costs and
statistical precision observed in the survey.

Kish's general cost equation for surveys is:

Total Cost = K + Kv + n¢ + ncv, (1)

where X = Constant costs which do not change with either nuaber of
elements nor with type of design. Applied to the survey at
hand, the construction of questionnaire and instruaments,
simeographing, writing survey mevhodology reports, secretarial
services, freight, photocopying and the cost of personnel to
perfora these tasks.

Xv = Variable costs in design but not sasple elements. In the
present survey, coaputation of ssaple estimates, drawing thet
sasples and training of field workers are included in this
category.

nc = Costs vhich are proportioned to ssmple size but do not vary with
design. Tha actusl making and recording of the interviews as
well as coding and transcribing the data from this survey are
categorized in this grouping.

ncy = Costs that are proportional to the number of ssaple elements
that also vary with changes in design. Only transportation for
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implementation of this survey entered in this group.

In supming up the costs for this survey, the costs included in nc (costs
that vary with sample size) have been broken down into per unit costs to
exanine the marginal costs for one additional piece of information. As the
survey handled two types of information--extensive and intensive-~the category
has been further broken down into per unit costs (cp,c2) for ny
(extensive observations) and nz (intensive questionnaires). n] = 625 and
ng = 47; ¢ = ¢3.27 (U.S. §1.31) and ¢c3 = £26,17 (U.S. $10.47).
Equation (1) becomes TC = K + KV + (njcjinzcy) + neve In this Bsurvey
total costs incurred were ¢5,970 (U.S. $2,388), where:

K= ¢ 875 (U.S.5$350)
KV = ¢1,405 (U,S,.$562)
njcy = €2,044 (U.S.$618)
nycy = ¢1,230 (U.S.$492)
ncv = ¢ 415 (U.S.$166)

Therefore, the average added cost of another extensive observation is ¢£3.89
(U.S.§1.56), and of another {intensive observation 18 ¢26.79 (U.S. $10.72).
(The estimates are obtalned by adding nev/(np + ng) = ¢.62 to c| and
€2, respectively.)

An interesting ald for assessment is to see how costs would vary with
alternate designs in the survey. Design refers to two aspects of the survey:
(1) the collection method and/or 1instrument and 2) the sampling method.
Figure 3} presents a matrix showing some combinations of possible design
changes. In discussing changes the sample size 18 assumed to remain the same.

Thz personal interview generally is more costly since each respondent is
{ntervieved each time data are obtained and thus requires more collectors per
given quantity of data collected. The advantage of personnal interview,
however, is more precise data and belng able to obtain information on more
complex issues. The observation method involves recording data by a collector
who observes the activity. 1In this case the collector records his judgement
of prices, welghts, costs, etc. While observation can be useful where a few
variables are readlly observed, the accuracy of the information obtained
generally suffers, Self-enumeration {nvolves sending or leaving a form for
the respondent to fill out, The najor problems with this method are the high
non-response rate due to the participant's inability or unwillingness to
couperate, and the information collected cannot be too complicated. The
advantage of <clf-enuneration ls its low cost.

The costs of comblnation (2), 4 random sample with observation, would
likely hdave been greater than combination (x) since the iaterviever would have
had to spend muen nore time at the site. Also, Lt doubtful that data of the
same preciston could be pgathered by observation.

Combination (3) could he a way to lower costs, given a universe where this
is feasihle., Although self-enumeration is a possibility In the future, at
present it ts not feasible due to the interviewces' lack of education, experi-
ence and confidence i such a nethod,

Combinatlons (4), (5) and (h) all involve a stratlified random samples A
stratified sample will, for the general case fncrease precision, especially if
the variance in novme matkets or divisible groups Is much greater than others.
Costs could go up, down or remaln the same when compared to simple random
sampling, By properly allocating resources and taking the optimum gample for
each stratum, it could turt out that less travel and time would be necessary
for certain geographic areas as opposed to 1 sample taken by a simple random
sanpling. The opposite or 4 neutral effect could also occur. The effects of
the other methods; personal lnterview, obgervation or self-enumeration, would
be the same as mentioned preriously with random sampling.

Conmbinations (7), (8) and (9) involve quota sampling, Quota sampling


http:U.S.$1.56

140

&

Sampliog™~__ | tmoronen | Oservation | g 58T
Method

Random X 2 3

Stratified ] 5 6

Quota 7 8 9

Systematic 10 n 12

Figure 3: Matrix of some alternative survey designs. Thi X Indi-
cates the combination used in this survey. Tiie numbers

are for reference and are not qualitative.
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allows the interviewer some freedom in selecting the respondent and also an
ability to cut costs. Depending on the structure of the sample, a quota
sample can lead to very poor quality of information, with an inlerent tendency
to ambiguity and uncertainty as to exactly what is done (Kish, 1965). There
is no easy method of estimating the precision of a quota sample (Lansing and
Morgan, 1971). It is quite doubtful that there would be any gain from a quota
sampel when speaking of information per dollar spent. A quota sample-obser=-
vation method combination would be even worse in terms of precision, and so
could a self-enumeration, in that it would be very easy for their interviewer
to ask only the most agreeable proprietors repeatedly to fill out the form.

The last combinations in the matrix, (10), (11) and (12), concern
systematic sampling. The application of systematic sampling is easier than
either the random or stratified, especially in the field and hence might
possibly reduce costs. Precision would be lower than with the simple random
method only when the variance of the systematic samples 18 greater than the
population as a whole. It is difficult to give general advice about the
gituations in which systematic sampling is to be recommended; a knowledge of
the structure of the population 18 necessary for its more effective use
(Cochron, 1963). Should this knowledge be available, or can be obtained
cheaply, a systematic sample might prove a way to gather more information per
dollar with just as much precision.

111, Summary and Conclusions

This chapter has described and evaluated an economic survey of the fresh
fish marketing sector in San Salvador. The principal result that emerges is
that careful planning, design and implementation can produce cost-effective
data on fish marketing. We estimate that the average variable cost of market
transaction data (prices and quantities) is U.5.51.56 per observation. The
estimated average variable cost of detailed data on the economic .nd techniral
characteristics of marketing firms is U,S.$10.72. To these costs must be
added certain fixed costs which for our survey amounted fo approximately
U.5.5900, These estimates should be useful in designing and planning future
miario.Liig wuwIvays; however, thelr reliability remains to be tested. Only
careful monitoring 2nd analysis of other similar surveys will reveal the
extent which our results can be extended to other settings.

Cost, of course, is but one of several considerations in conducting
economic surveys. W have outlined here a step~by-step procedure for carrying
out a esurvey, But even within this framework one must be flexible and
especially pay attention to one's public relations, Without the cooperation
of the individuals being surveyed no survey will succeed.

FOOTNOTES

141.00 = $0.40, or ¢2.50 = $1.00, where ¢ = colones.

2In the case of a subsector with more than one market, they were grouped
together,
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Appendix 1. A GA-1

GUIA PARA ENTREVISTAS
FASE 1
MAYORISTA MINORISTA

COMPRADORES INTERMEDIARIOS
ZONA:
FECHA:
HORA:
NUMERO:
ENTREVISTADOR:___

|- GENERAL:

1- Nombre del entrevistado

2- Nombre del propletario

3- Direccion y ublcacién

4- Tipo de empresa minorista Mayorista

Ambos .

5~ Tipo de expendio EIT:“O tienda

super
mercado ambulantes otro

OBSERVACIONES:

11~ Descripcion:
1- Fachada del puesto

2- Tamano Mz, dimensiones

3- Vende otros productos ademas de pescado? Si No

Cuiles?
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+- Equipo

Edad Capacidad Valor Actual Valor Neuvo

CA-2
Prop/Alqg.

Registradora

Congelador

| Regrieradora

{ll- DE FUNCIONAMIENTO:

1- Arios de vender pescador,

2- Dfas laborables durante la semana.

3- Horas de operacién.
§- Perfodos mas activos de dla.

5- Dfas menos activos de la semana.

Por qué?

6- Dfas mds activos de ia semana.

7- Trabaja todo el afo en Ia vents de pescado? Si No
si no, Cuédndo cierra el negoclo?

8- Qué clase de registros lleva en relscién a las compras y las ventas

mental o anota.

IV~ Maneras de operaciones generales.

1~ Cuéntos dfas-de la semana compra usted pescado?

Por qué?

2- Adénde y de quién compra el pescado?
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GA-3

[[DONDE

QUIEN

REG/OCASION

OBSERVACIONES |

3- Cudles clases de pescado compra?

4~ Cuénto pescado de cada especie comprd la semana pasada?

ESPECIE

UNIDAD DE MEDIDA

CANTIDAD EN PESO O VALOR

5- Como esta el mercado estos dias?

El preclo: Alto Normal Bajo
Sublendo Bajando
La oferta: Abundancia Normal Bajo____
La demanda de cllentes: Lenta Normal
Alto .

6~ A quien le vende su producto?
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Se vende a: Reg/ocas.

Mayorista: Consumidor

Hoteles

Detallistas

Restaurantes

Ambulantes

Toponeros

Otros

Se vende a: Reg/ocasiones
Minorista: Consumidor

Hoteles

Otros

V- Costos -A

1- Cuales son sus costos por unidad de tiempo por cada Insumo siguiente?

INSUMO UNIDAD DE CANTIDAD COSTO OBSERVATIONES
TIEMPO

HIELO

AGUA Y ELECTRIC.

CAJONES

PAPEL BLANCO
PAPEL PERIODICO
BOLSAS PLASTICAS
TRANSPORTE

| ALQUILERES
CARGADORES
IMPUESTOS
Int.SOBRE DEUDAS
PAGO DE CAPITAL
OTROS
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2- Dependientes familiares:

Numero

Vi- Consideraciones: A

1- Cuéles son sus problemas mayores o mas frecuentes en sus

negoclos?

2- Que se necesita para estos problemas?

3- Cuiles cambios ba visto usted en los Gltimos afios en elmercado de

pescado?

le afectaron a usted? Como?

3- Qué son los problemas mayores en la compra, venta global de

pescado?

OBSERVATIONES:
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Appendix 1-B

GUIA PARA ENTREVISTAS
EASE 2
MAYORISTA _MINORISTA
COMPRADORES INTERMEDIARIOS

Vil. COMPRAS
1- Se abastece ud., por medio de un contrato verbal o escri to con
algin proveedor del pescado? SI No Quién?

2- a) Como establece los precios de compra?
regatean ( )
fijo ()
contrato ()

b) Quién fija los precios de compra?
1) Corrientemente
2) Estacion de escasez
3) Estacion de abundancia

¢) En que forma paga ud. e! pescado?
1} Contado
2) Credito De quien?
3) Cambio de bienes

d) En su ultima compra, en que precio compro cada especie?

ESPECIE UNIDAD DE ULTTMA COMPRA |
MEDIDA PRECIO /CANTIDAD
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Si compra al crédito
a) Cuéntos dfas después de recibir el pescado, tiens que pa gar?

b) Cudntas veces pueden obtener pescaso sin pagar?

c) El precio del crédito es diferente al precio de contado?

d) Que parte de sus compras son al crédito?
Por qué?

Vil- VENTAS
A-MAYORISTA O MAYORISTA-MINORISTA

1-

Cudles son sus ventas promedio (peso o valor)
EPOCA ABUNDANCGIA | EPOCA ESCASEZ |
DIARIAS
SEMANALES
MENSUALES

1.5- Qué pescado es mas popular entre sus clientes?

Han aumentado sus ventas ano con aho? Si No Por qué?

Cémo se entrega el pescado: entero, filete, etc? Qué por clento
en cada forma?

a) Cémo establecen los precios de ventas?

b) Es el mismo para todas las especies?

2) Da ud. crédito on sus ventas? Si____No_____

b) Cuéntos dfas después de Ia compra, debera ser pagada [a
cuenta?

c) Cuéntas veces puede comprar pescado un cliente sin pagar?

d) Qué parte de sus ventas es al crédito?

149
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6- S| tamblén vende al por menor, qué parte de sus ventas son al
por mayor?

7- Si ud. vende otros productos:
8) Qué parte es pescado de sus ventas totales?

b) Qué parte de sus instalaciones son dedicadas para el pescado?

c) Por qué vende ud. otros productos con pescado?

8- Si ud. no vende otros productos:
Por qué no se venden solo los otros productos?

B-MINORISTA

1- Cuiintas personas atlende al dfs?

2- Qué pescado es méis popular entre sus clientes?

3- Cuil fue el total de sus ventas ayer?
Fue una cantidad: alta

PESO O

regular del normal baja

& Qué promudios obtuvo de las ventas en:

una semana buena: y una
5- Tiene clientes fljos? Si No Cufintos?

6~ Da ud. descuentos por ventas grandes?
Cuinto?

7- a) Hay veces cuando tiene que rebajar el precio de pescado?
Si____No___ Por qué?

b) Alguna vez ha tenido que vender el pescado mis barato - que

io que pagé por §17 Si____No____Porqué y Cufintas veces?
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8- a) En que forma le pagan sus clientes?

Crédito Contado
b) Cuéntos dfas después de la compra, deberé ser pagada lacuenta?

c) Cuéntas veces pueda comprar pescado un cliente sin pagar?

d) Qué parte de sus ventas son al crédito?

§- S| ud. vende otros productos:
a) Qué parte es pescado de sus ventas totales?

b) Qué parte de sus instalaciones son dedicadas para pesca do?

c) Porqué vende otros productos con pescado?

d) Por qué no se vende otros productos solamente?

1X- MARGENES
1- A que precio vende cada especle?

ESPECIE UNIDAD DE MEDIDA PRECIO HOY

2- Cémo establece ud. el precio de sus productos?
a) Precio de compra mas una suma fija ( )
b) Porcentaje fijo sobre precio de compra ( )
c) Segun la competencia ()
d) Segiin los precios de otras plazas ()
e) Segin la época ()

3- Si compra el producto a ¢1.20, Cual es lo minimo que puede vender?

4~ Varfan sus margenes durante el aio?
Cuéndo?
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X~ CONSIDERACIONES TECNICAS:

1~ Cuiiles son sus pérdidas por descomposiclén?

GA-10

2- Qué hacen con las pérdidas? ralean y secan

botan

otros

3- Por cuinto tiempo guarda varias especies de pescado?

Fgggode

en hielo

refrigeracion

congelucié

nads

4~ Cuidnto dinero necesitd para comenzar en su negocio?

Hace cuiinto tiempo?
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Appendix {-C GB-1

GUIJA PARA ENTREVISTAS
FASE 1
TRANSPORTISTAS, MAYORISTA, COMPRADOR

DESDE EL PRODUCTOR
ZONA:
FECHA:
HORA:
NUMERO:
ENTREVISTADOR___

|- GENERAL:

1- Nombre del entrevistado:

2- Nombre del propletario:

3- Direcclén y ubicacion:

8- Tiene el negoclc otros puestos:

—TUCAR Y NOMBRE

S- Anos de establecido

6- Anos bajo el dueno actual:

11- DESCRIPCION
1- Fachada del puesto:

Equipo, edlficios, Tacllidades

muebles, etc.

2- Tamaiio, drea, M2 del puesto:
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EQUIPO []

Edad [Capacidad]| Valor Actual

Val.Neuvd Prop/Alqg.

Observ,

Bascula

Registradora

Congelador

Regrigeradora

Hielera

Camaras

Frizer

Chorro, canerfa

Canastas

otros

3- Equipo de transporte:

Camiones- Capacidad, marco, #, aio:

Ca ro : utilizado en el negocio, marco, #, aio

Embarcaciones de pesca:

Otros:

111- MANERAS DE OPERACIONES GENERAL:

1- En cudles localidades compra usted su producto?
de particulares de Cooperative
A cuéntos proveedores compra ud. en cada localidad?

ambos

2- Cudntas veces por semana visita esas localidades? en verano

en invierno

3- a) Cuanto Producto de cada especie comprd la semana pasade?

ESPECIE UNIDAD DE MEDIDA

CANTIDAD




b) Compré una cantidad alta?
o baja del normal?

3- Cémo esth el mercado de pescado en estos dias?

alto
El precio escaso

regular?

normal

IV- COSTOS- A

alta
La oferta? escasa
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altas

Las ventas lenta

normal

1- Cuéles son sus costos por una unidad de tiempo para cada In sumo

siguiente?

INSUMOS

TIEMPO

CANTIDAD

COSTO

OBSERVACIONES

Hielo

Agqua

Electricidad

Transporte

Cargadores

Patentes

impuestos

Renta

Prop. y Equipo

Otros

MAINTENIMIENTO
a- Combustible

b~ Aceite

c- Mano de Obra
Mantenimiento

d- Liantas

e- Baterlas

f- Filtros

| - Otros

REPARACIONES
a- Motor

b- Transmission

c- Carroceria

d- Otros
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EMPLEADOS

O PARCIAL

Dependientes familiares:

V- CONSIDERACIONES

1- Cuales son sus problemas mayores? o mas frecuenter en su nego clo

2- Qué se necesita para resolver esos problemas?

3- Qué cambios ha vistos ud. en los itimos anos an e! mercado do
pescado?
Qué le afectd a ud?

4- Qué son los problemas mayores en el mercado de pescado?

OBSERVACIONES
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GUIA PARA ENTREVISTAS

FASE 2
TRANSPORTISTA COMPRADORES

DEL PRODUCTOR
ZONA:
FECHA:
HORA:
NUMERO :
ENTREVISTADOR:

Vi- COMPRAS

Se abastece ud., por mdelo de un contrato verbal or escrito con
alghin proveedor del pescado? Si No , Con quién?
(es)es(son)?

Qué clase de contrato?

Cudnto tlempo puede esperar el producto antes de hacer un viaje?

Antes de venderio?

Cuénto tlempo dura comunmente para cargar el vehiculo?

Como establece los precios de compra
a) vegateo ( )

b) fijos ( )

c) contrato ( )

Quién fija los precios de compra:
corrientemente?

en época de escasez?

en época de abundancla?

En que forma paga ud. el pescado?
contado:

crédito:

cambio de blenes:

157
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7- a) Reclbe ud. adelantos en efectivo o préstamos en las compras?

b) Con qué propdsito y poracuanto tiempo?

8- A que precio compra dcada especie?

ESPECIE| UNIDAD DE COMPRA| ULT. COMPRA SEMANA PASADA
PRECIO CANTIDAD PRECIO
Vil- VENTAS
1- Le vende ud. de manera regular a algulen? Si No
A quién, dénde y con qué frecuencla?
2- Existe alguna clase de arreglo o contrato?
3- Han aumentado sus ventas ano con aflo? Si No

Por que?

Es el mismo por todas las c3pecies?

5- Le paga el mismo precio a todos los compradores por la misma clase

de pescado? Si No Por qué?

6- Como arregla los precios con el comprador?
( ) Regateo
{ ) Fijo
( ) Contrato

7

En qué forma le pagan el pescado?
{ ) contado

( ) crédito

{ ) cambio de bienes.
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8 a) Si vende al crédito, Cuéles son las condiciones del credito?

plazo para pagsr, condiclones minimas ¢ max|

otCeeese
b) Es e! precio al crédito mayor que al contado?

- Le da ud. adeiantos en efectivo o préstamos en las ventas?

10- Hace ud. ventas condicionales? Si No . Bajo cufiles con-
diciones?

11- Ha vendido, o a veces vende, a preclos menor que el costo?
Si No Por qué?

Cuéintas veces occure asi?

Vill- COSTOS-B

1- PidI algdn préstamo para su vehiculo?
a) Hace cuénto tiempo?
b) Cémo son sus pagos mensuales?
¢) Hace ud. préstamos a otras personas en general?___

Si___No____ Bajo cuéles condiciones?

2- Cuénto dinero necesitd paru comenzar en su negocio?
Hace cuanto tiempo?

a) Que parte de éste, dedic a la adquision del equipo?

b) Que parte de éste dedico a la adquision del local?

3- Tiene ud. otros gastos una o dos veces al aiio, tales comopago de
pdlizas, Seguros contra incendios, seguro de vehiculos, etcl.; sl
los tiene, cuiles son?

4- Paga ud. Seguro Social?

Cuando y Como?

139
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5~ Paga ud. seguro de riesgos profesionales?

Cuando y Como?
6~-Cuél es su capital de trabajo? (operaciones)

7- Cuil es su Inversion total en facllidades en tlerra, equipo, vehiculos?

IX- MARGENES

1- A que precio vende a cada especie?

[ESPECIE JUNIDAD DE MEDIDA| PRECIO HOY [ PREC. SEM. PASADA

2- Como establece ud. el precio de sus preductos?
a) Precio de compra mas una suma fija ()
b) Porcentaje fijo sobre precio de compra ( )
c) Segiin la competencia ()
d) Segun los precios dec otras plazas? ()
e) Segiin la época? ()

3~ Si compra el producto a ¢0.80 Ib, cuél es el precio minimo que
puede vender?

X- CONSIDERACIONES TECNICAS '

1- Cubles son sus pérdidas por descomposicién?
Por que se echa a perder?

por dla o por semana

2- Qué hacen con las pérdidas? Ralean y secan

botan otres

3- Cuiles son sus pérdidas por merma, etc.?




4~ Por cuanto tiempo guarda varias especies da pescado?

[ESPECTE | EN HIELD ]

[REFRIGERACION |

[CONGELACION

NADA

5- Tiene planes para expender su negoclo o para cerrar su negocio?

OBSERVACIONES
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APPENDIX 1]

NOMBRE: NUMERO: ENTREVISTADOR: FECHA: /__HORA: DIA:DLMMIVS
cntrevistado ~mes
de pes- | feche cantidad precio forma precio Especies de pes- feche cantidad precio | forma precio
que tiens de y madida de de de y medida de § cado que tiene de y medida de de de y medida d4
para vender hoy | compra compra compra | venta venta para vender hoy | compra compra compra | vents vents
camaron grande
corvina
LI/E del rio del mar entero
9r med peq cabezs ola
camaron mediano
mojerra da sar LIE del rio del mar entero
¥ pe3 cabaza cola
camaron pequefio
- L/E del rio del mar entero
9 peq cabeza cola
pargo L/E tiburon lonja
robaio L/E morsils entsro
pacuna L/E bagre del mar entero
boca colorada L/E bagre agua dulce entero
chimbera LI/E jalva entero
ruco L/E punche entero
macarsh L/E guapote tigre entero
cuin LI/E pescado revusito entero
mojarra grande
agua dulce LIE gorreon entero
mojerra madisns LIE
agua dulce
mojerra pequens LIE
agua dulce
Cual fus el total de sus ventas ayer (o ultimo dia de venta) ibs Fechs

291
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Appendix 11

Reasons for the Survey

'.
2.

3

8.
51
6

7

Increasa demand.

Measure the efficiency in the marketing system and compare one
market to another,

Improve product quality.

Improve market quality /Sanitary conditions.

Diminish product losses.

Measure the seasonal increase in demand, so as to assist the
production sector with adequately increasing supply.
Understand more about the activities and attitudes of

a) consumer

b) retailer

c) wholesaler /transporter.



APPENDIX WV
HOJA DE COMPUTACION; PROGRAMACION SEMANAL, OBSERVATIONES EXTENSIVAS, PESCADO FRESCO s,_.:,:" iy
[ Puestos . de —3s | Marcado | Fuestos [Categorla | ~1 No. ds | No. de |
Towsl [AM]B m Flujo| 1 {Obsarv.| Observ.] Codigo | Towl [A M8 :'g::‘;'; Flujo| 1 | Observ. | Obeerv.
program| hechas program_| hechas

K118
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APPENDIX V
NOMBRE FECHA HORA NUMERO ENTREVISTADOR
Especies dc pes- fecha cantidad precic forma | precio Especies de pes- fecha cantidad l precio forms precio
cado que tiene de de de de de cado que tiene de de de de de
para vender hoy compra compra compra venta venta para vender hoy compra compra compra vents veita
corvina grande =R e B
corvine medians it Gmarer gediaro
crvina pequens T Camare s
pargo ':;n"_“j:_m tiburén fonja
robalo %L: moralla
pacuna ‘:—il%l‘_:—r bagre del mar
nero .e.%]i._m bagre agua dulce
toca colorada oois jaiva
chimbera %_':J?m punche
ruco .%gm quapate tigre
macarels .En"f:-m pescado revuelto
culn ::?3;!” gorreon
mojarra grande oo
mojarra mediana antero 1
mojarra pequena entero !
Cual fue el total de sus ayer (o ultima dia de 11} 1bs Fecha
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Appendix VI

Weighted Sample Percentage Values for Day of the Week

in Percant

Wesk | Monday |Tuasday| Wednesday [Thursday | Friday | Saturdsy Sunday
| 10 L) 10 07 07 29 L]
" 10 L) L] 1L 10 23 07
] 15 15 15 15 15 a5 .-
v -- 18 18 -- 18 28 18
v a3 28 28 -- - -- --
vi - 0s 20 20 20 25 10
vii 18 - 19 19 19 25 -
vin o 18 17 18 17 20 20
X -- rt ] 28 8 23 - -
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APPENDIX ViI
PROCRAMACION CLOBAL

Semanas ] 1l (18} v A Vi Vil vill 12.9
R . R L:d ] L3 L. P R R 1 d R R

Mercados NIV NS RV INT ¥ 1] YN[ CIN[S (NTV(RIVINTV(R]Y TIRTUCINTY T IRV

A 39| asiaal salas] s7las) sslam] srizal| ssisi] srlan] s2|12]| aojr7| asisa] es{s2] 72|ss] e1ila7| S6;S2; €5]aa} 63 38| $2{20

B 6] 26! o] 2jrod w2} 2| si-t bl -4-1 -l-} -t-V -0 -b-t -1-% -t -t -b kb ot ot cb -y -

c 2l 2l ol of2] 2] o] «]s} el 2| 3] af 2} s} -1 -f-1 -]} v]of o] s{ S| aj] s} s s} af s 6|]38]¢

o ol of 7] vi| 6| 2} 2} valva| saf of oo of vofvol 2| -| -1 -} -f 3} w3} 3} aj 7y sf9f vproj 2l efz ap 7w

E sl wsteal wsles] 21)0a) 22003] 1s]ra] asfre] sa{s2] e} 6} 17| o} 17{13] 16ir2] vrjaa] repraf 12007 13j0r} asleed 1700

F ol of 2} vala]l o 2| 3] 71 i3] refro| viju2] wejeaf aafr2] 3a) o 1} si 77 9] t0f 9| 1Y Ay sp 8 3 21 32
TOTALES 100 {100 ‘lz 100 §s 100 lu 100 s (100 l80 [100 [po 1100 fss f100 [3s (100 135 [100 a0 |10 {2 100 [s0 hoo fa3 fraoso hoa {76 10060 oo B2 free
Porcentaje Realizado

R (1 75.30% [ N3]} 9. 808 1004 £ 1Y 92.22\ LAY 86.664

r* 100
A = Mercado Central F = Marcado 5 de Noviemdre ‘-s.;:ngr-nonlo mntuwm-mm
B = Mercado San Miguslito Mercado de Mejicanos s, ¥ on 2.
C = Mercado Sants Tecls Mercado da Soyspango mnm-usmrhs-.umu.nhlu

Mercsdo San Marcos todo 10 que sa pudo alsatoriasente.

D = Mercado Tinetti ~ Mercado Ste. Lucls Pa
E = Mercado San Jacinto R = Reslizado
Mercado Modeilo
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CHAPTER 9. AN ECONOMIC SURVEY OF CONSUMERS--GUATEMALA CITY
By R.Y. Coslit, H.C. Lampe and J.G. Sutinen

This chapter describes a survey of fish consumers in Guatemala City. The
survey used random sampling and interview procedures to collect data from over
1,400 houscholds during August, 1976.

1. Planning

The objective of the consumer survey was to provide data for an analysis
of the determinants of demand for tish., Guatemala City was chosen for the
present demand study for various reasons, One=-fifth of the total population
of the country lives within the city limits, and the bulk of the fish produced
on the Pacific Coast is brought to Cuatemala City. Because marketing channels
for fresh fish are poor or nonexistant elsewhere, the fish supply in most
areas is limited to dried fish that can be more casily transported; therefore,
a study of present demand in these areas would be difficult. Glven time anad
money limitations as well, Guatemala City was the most practical cholce for
this study.

The survey concentrated on the household as the unit of analysis because
the decision to purchase fish was most likely related to the socloeconomic
characteristics of the family, as well as the family's tastes and attitudes
toward fish consumption, Some statistical precision may have been lost tn the
present study in defining the houschold, because 1t s not clear {f “tamily
size” responses referred solely to the fmmediate family, or {ncluded maids and
relatives.

The total population of Guatemala City was usced as the base from which to
congtruct the sanmple. However, an ecarthquake the previcus February had
destroyed many homes and caused widespread moveaent of people causing census
tnformation to be inaccurate.! in addition, many of the poorer families
were 1iving on the mountainside or {n newly developed colonies, or towns, and
were not adequately represented on the census map, Thus, many areas were
surveyed in advance to galn a better perspective ot the pupulation within the
area,

The duration of the study was constralned to a month; therefore, the size
of the sample was determined by the number of individuals who could be
interviewed within this perfod of time. A total of 1,419 houscholds were
fnterviewed by 12 University of San Carlos students. Each student was
expected to complete 3-5 questionnaires per day and was paid a fee for ecach
questionnaire completed satisfactorily. The present study was conducted in
August of 1976. Seasvonality {s an important factor {n the determination of
fish consumption, It was not possible to collect data during the Lenten
season when consumption is known to be high relative to the remiinder of the
year. Also, because the present data were collected during the rainy season
when catch {8 low, consumption figures may be biased downward.

11, Design

Because there was no previous {infcrmation on the relation between
Cuatemalan consumers and fish, a comprehensive questionnaire was felt to be
fmportant. With consideration given also to time and resource limitations, an
in~depth interview conducted in one visit would yield the most information.
Telephone and mail questionnaires were {mpractical {n Guatemala, The
{l111teracy rate is high, and many of the poorer residents lack proper
addressea. Telephone service is very expensive and therefore enjoyed only by
upper classes. Thus, door-to-door interviews were most practical for the

Previous Page Blank
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present study.
Three broad categories of questions were incorporated intu the question-
naire to yleld information on demand:

1) present habits with regard to fish consumption;
2) attitudes toward fish; and
3) soclo-economic characteristics of respondents.

The Fisheries Department had estimates of the total quantity of fish brought
into the city, and the approxirmate percentage of this fish that was sold tn
each market. To supplement this information the prescent questionnalre was
designed to elicit comprehensive information on present f{ish consumption
habits (i.e., how often do Cuatemalans eat figh, what kind ot {ish do they
eat, where do they buy fish, how do they prepare fish, what day of the week do
they buy fish, etc.). The goal of this study was to determine the characteri-
stics of present demand and to identify possible barriers to {increased
consumption. Informatfon on attitudes toward ftsh (L.e., do consumers like
fish, which species do consumers dislike and why, how do they like to see fish
marketed, do consumers feel that fish {s good for their tamilies, etc.) should
point out possible deterrents to Increased counsunption. At present,
Cuitemalans consume relatively small quantities of fish, There dare many
possible reasons for this, including a dislike of fish, poor quality of flsh
offered, or unfamilfarity with fish, Depending on cunsumer attitudes, the
Fisheries Department can provide consumer education regarding the nutritfonal
qualities of fish, methods of preparation, and ways to discern good fromu
spolled fish, Advertising to help consumers become more familiar with specles
and prices {s another possible way to {ncrease consumption, Finally,
questions were asked tu elicit information on cducational level, family size
and age distribution, and income; all of which are hypothesized to be
determinants of demand.

The questionnaire (see Appendir) was divided into four “levels.”  The
first level included questions regarding the address of the respondent, family
size, and ages of household members. Last purchase information was requested,
and the respondent was asked if he liked fish. The questions in Level 1 were
degigned to provide basic information on the respondent, and were not
difficult to answer. It was felt that beginning this way would bulld
confidence in the respondent so he would be willing to continue with the
questionnaire,

The questions in Level Il referred to the responderts' general habits with
regard to fish, These questions were more difficult to answer than the
questions in Level I because they did not refer to a apecific fish purchase,
but required the respondent to generalize his behavior. Last purchase
information from Level I can be compared for consistency with the “general”
purchasing behavior from Level II. The two types of information can also be
combined for a more accurate picture of consumer behavior.

The questions in Level III elicited more detailed information on consumer
practices and attitudes with rcgard to fish, as well as practices and
attitudes with regard to other meats.

The questions in Level IV were placed at the end of the questionnaire
because a respondent might object to or become frustrated in answering then.
These questions included "What {8 the total family income?”. An “"attitude”
question requested respondents to decide between a pair of words which
reninded him wmost of fish, Because the words were not those regularly
associated with fish, it was thought consumers might refuse to answer.

Because the questionnaire was long (10 pages), it was anticipated that
some respondents would not have the time, or perhaps the patience, to answer
the full qusstionnaire., In such cases, respondents were requested to answer
lavels I and 1V which would provide sufficient information to include the
questionnaire in some analyses. Respondents who did not eat fish also
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answered only Levels 1 and IV, because they could not give responses on fish
purchasing habits. Again, enough information was provided so that the
responses of non-consumers could be included in some of the analyses.

Both "direct” and "indirect” questions were asked to elicit information on
income and education. This was done to assure consistency of answers, as well
a8 to obtain the most reliable responses, since it was not known which
question would provide the best response. Indirect wmeasures of income and
education were important as a check on the reliability of the direct answers
glven. It was also felt that some respondents would be unwilling to discuss
their actual income; therefore information on household goods and monthly
expenditures would provide alternative measures.

Before finalization, the questionnaire was tested to identify any problems
that respondents might have in interpreting the questions. The first testing
concentrated on housewives who were familiar with the study. They were asked
to evaluate critically the wording of the questionnaire, as well as the
format. The questionnaire was later tested by randomly selected consumers and
then revised to a final form.

111, Implementation

Random sampling is recognized as ylelding superio: statistical results,
when compared to other sampling methods. It was utilized in the present study
because only data from a random survey would be suitable to make inferences
about the fish consumption habits, attitudes, and socioeconomic characteri-
stics of the larger city population. Alternative methods included quota,
systematic and judgemental sampling. Quota sampling, sampling from the
estimated number of units In each subclass of the population (in this case
income or zone might be the subclass), has the principal shortcoming of biased
results. It is possible that the subclass is poorly estimated or that the
interviewer 1s blased In his selection of respondent. Because fish
consumption habits might vary by area of residence within the city, income and
accessibility to fish, quota sampling by zone or income level would not reveal
these distinctions. Judgement campling relles on experts to choose the survey
respondents; however, college students would not have been adequate for this
purposc and systematic sampling may have introduced some unknown blas that
could not be accounted for.

Although information on the standard deviation of {ncome by zone was not
avallable, census data {n Guatemala provided figures for 1) population by
zone; 2) average income by zone; and 3) Income distribucion by zone. Because
income was known to vary by zone, the sample was stratififed by zone, and
therefore by lncome. The number of households sampled in a particular zone
was porportional to the percent of the city population represented within the
zone. Sample slze by zone s presented In Table 1. In those zones where
family income appeared to wvary widely, a greater than proportional sample was
selected to {ncrease the rellability of the sample.

From clty maps of Guatemala, all Intersections within a zone were
recorded. A fracticn of the Intersectfons was randomly sclected, based on
the sanple slze desired within a zone. One Interview was conducted per
intersection. Although this procedure 1s necessarlly arbltrary, it was felt
that this method was most llkely to glve all households n equal chance of
selection.

The {Intersections withln each zone were divided among a number of
interviewers to control for possible interviewer bias. When the Interviewer
arrived at an Intersection, he flipped a coln to decide hls direction. A
second flip of the coln determined the side of the street to be visited,
Finally, a llst of random numbers lndicated whlich house to visit, If no one
was at home, or the Interviewer could not complete the questionnalre, he would
go to the house corresponding to the next number on the list. Intervievers
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were told to place emphasis on those people who might not be represented on a
city map.

All students were required to attend an initial training period. Topics
of instruction included: 1) how to administer a questionnaire using mock
interview situations; 2) the sampling procedure to be used; and 3) information
on the nature of the project. Because the quality of the completed
questionnaires depended to a large extent on the interest of the interviewers,
wuch time was spent familiarizing them with the project {itself, and ite
significance to Guatemala.

Initial interviews were carried out and individually reviewed to assure
that the students were conducting the interview properly.

Completed questionnaires were collacted and checked daily so that any
problems could be quickly discussed,

FOOTNOTES

lany earthquakes victims were placed in government-built communities,
not necessarily near their previous residence. It is not known to what extent
this movement altered the population and income figures that were available
for this study.
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TABLE 1. Percent of Population by Zone in Guatemala City

[Zone 1973 Census "Present Study
1 12,7 1.2
2 3.3 2.8
3 9.0 8.4
L} .8 1.6
5 12.3 12.8
6 10.8 1.0
7 12,3 14.7
8 3,8 3.2
9 1.0 o7

10 2.5 3.2
" 6.8 8.0
12 7.0 7.3
13 2.4 1.8
14 2.0 1.4
15 1.4 —
16 .5 1.6
17 .8 .8
18 4,0 3.0
19 3.8 8.8
21 1.8 1.2
22 5 -
23 N -
28 - ——-
Total 1008 1008
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APPENDIX
Questionnaire
Proyecto de Pesca Maritima Number :
y Artesanal Date:
Division de Fauna Hour: begin
DIGESA en
Agosto de 1976 Interviewer:

This information is confidential and solely for scientific use.

Level |
1. Address
2, Person Interviewed:
a. Housewife b. Daughter c. Maid
d. Other
3. Number of household members: Male Female
a. Chilidren 0-10
b. Juveniles 11-18
c. Adults 19+
4, When was the last time you bought fish?
(if you haven't bought fish, please turn to question number 13.}
5. What quantity of fish did you last buy?
6. In your last purchase, did you buy the fish whole or in another form?
a., whole b, head c. filet
d. steak e, different forms f. other
7. How was the fish displayed where you bought your last purchase?
a, refrigerated b. frozen c. fresh with ice
d. fresh without ice e. dry f. other
8. In your last purchase, how was the fish packaged?
a. without package b. wrapped c. canned
d. other
9. What species of fish did you buy In your last purchase?
10. What price did you pay for your last purchase?

(per pound)



.12,
13.

14,

16.
17.

19.

20.
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Where do you generally buy fish?

a. supermarket b. abarroteria c. market
d. fish store e. tisnda f. ambulante
g. other h. Why?

In what market do you buy your fish?

What do you think a pound of the following species of fish costs?
a. Corvina b. Robalo c. Jullin

d. Mojarra e. Boca Colorado f. filete

g. otros

Do you like fish?

a. Yes No
b. Why?

(if you answered no)
(if you responded negatively to question 14, skip to question 17 to
see if it's possible to continue the Interview.)

If you anrwered yes, how much do you like fish?

a. very much b. little c. regular
d. Why?

Why don't you eat more fish?

If you could regularly buy fish close to your house, would you buy
more fish?

Do you think that fish is good for your family?
Yes No Why?

What is your biggest problem buying fish?

What is your biggest problem preparing fish?

If you cannot continue, pass to Level IV and ask all questions.

Level I

21,
22,
23.

24,
5.

Generally, how often do you buy fish?

What quantity of fish do you generally buy?

What kind of fish do you usually buy?
Why?

In what form do you prefer to buy the fish?

Do you generally buy fish throughout the year?
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26. In what season do you buy more fish?

27. Before buying, do you compare prices with other vendors?
a. yes b. no c. why?

28. How do you decide if the fish is good or bad quality?

29, Where you buy fish, the price is:

a. more expensive b. less expensive c. equally priced
d. | don't know

30. What species of fish is good this time of year?

Why?
31. Why do you buy fish?
a. | like it b. custom ¢, cheap
d. food value e. variety f. other
32. When you buy fish, you prefer to see it:
a. frozen b. refrigarated c. with ice
d. without ice e. other
f. Why?
Level 11}
33. Which of the following do you own:
a. radio b. refrigerator c. telsvision
d. car e. house
(make and model) (own or rent)

38, Who in the house buys the groceries?

35. In the case of the fish, who buys it?

36. When you buy fish, what day of the week do you buy it?
Why?

37. How do you prepare the fish?

In relation to other foods, wa would like to ask you the following:

38. What meat does your family like most? Number from 1 to 5.

a. chicken b. fish c. beef
d. pork e. others
39. How often to you eat: (daily, weekly, monthiy)
a. chicken b. beef c. pork
§0. Generally, which is more expensive?
a, fish beef
b. fish chicken

c. flsh pork
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#1. How do you obtain information concerning the availability of fish?
a. personally b. by radio c. newspaper
d. other way

42. How do you obtain information about the price of fish?

a. personally b. by radio C. newspaper
d. other way
43. Is the price of fish high or low?
What kinds in particular?
44, What species of fish does you family like most?
Why?
85, What species of fish does you family like least?
Why?

46. Are the conditions satisfactory where you buy fish?

a, yes b. no c. why?

Level IV

47. How many years of school did the head of the family attend?

(specify occupation and profession)

48. How many years of school did the wife attend?

39. In respect to the attitudes held with regard to fish, I'm going to
read to you a pair of words. Indicate the one that most shows how
you view fish,

a. hot cold

b. sour sweet
c. hard soft

d. foul-smelling fragrant
e. dirty clean

f. weak strong
g. dry wet

h. ugly pretty
i. profane sacr

j. heavy light

50. Approximately how much do you spend on groceries?

a. dally Q. b. weekly Q. c. monthly Q.

51. What Is the approximate income of the head of the family?

a, daily b. weekly c. monthly
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53.

54,

Is the head of the family reguiarly empioyed?
a. yes b. no

Do other members of the housshoid have an income?

a. yes b. no

How much do they make?

a. daiiy Q. b. weekiy Q. c. monthiy Q.
d. other Q.

If you haven't obtained information about income, observe the charac-
teristics of the house, eiectrical appiiances as indicators of the income.

(estimate the income)

Observations:
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CHAPTER 10 A SURVEY OF FISHERIES ADMINISTRATORS
BY T.M. Hennessey

Little empirical research has been done on the attitudes and preferences
of public sector managers. Perhaps this can be explained, at least in part,
by the traditional distinction between policy making and administrative
implementation and execution. For years, a sharp distinction persisted
between the two., The issue of attitudes and behavior of administrators was
not considered to be a relevant topic of research: administrators were simply
neutral technicians who carried out policies so as to maximize the "Public
Interest.” Since World War I1I, there has been a growing recognition that
administrators play a significant part in implementing policy via the
establishment of critical regulations and procedures which establish the
parameters within which policy can be carried out. As policy has become more
complex, technical administrators have begun to assume a central role in
formulating, as well as implementing policy.

Thie latter recognition has stimulated interest within the industrialized
countries in the role played by administrators, and this 1is reflected in a
growing body, albeit small, of research devoted to the attitudes and behavior
of public sector administrators.

In the field of Development Administration, which is the field most
relevant to our concerns, there has also been a remarkably small body of
rescarch devoted to the attitudes and preferences of administrators. This is
unfortunate since underlying all of the programs conducted to accomplish
development 1s one common element =-- administration. In fact, a survey of the
field found that only 9.8% of the articles dealt with the values and behavior
of bureaucrats, Seligmen (1976:622).

Yet, public and private institutions have to be created and operated to
accomplish policy goals. Problems in accomplishing development goals often
lie {n the management area: leadership may be lacking; programs are uncoordi-
nated; staff personel are not offercd incentives; etc., As Gable and Springer
(1976:58) point out: “The really tough part of economic development is not
fabricating improved technologles, but rather the organizational tasks of
recomb{ning hunan behavior under new rules that enable people to help each
other {n creating and putting to widespread use the more effective technolo-
gles,”

To do an effective job of “recombining human behavior” (l.e. administering
change,) requires commitment to clear and explicit policy goals, adequate
resources, effective organization, and a high level of administrative skill
and performance. And, as Gable and Springer note: "Many admlnistrative
systems In the less developed countries do not measure up to the requirements
for the effective and efficlent fulfillment of development goals. Because the
goals of {ndividual units may not be clear, there may be confusion over
functions and responsibilities, duplication of work, and lack of coordl-
nation.” (Gable and Springer, 1976:60).

There are  several explanations why attitudinal resecarch {s rarely

conducted with development adnministrators, Govermnent and individual
officials are reluctant to extend permission for researchers to (nterview key
dectsfon-nakers. This s the case becarse officlals tend to view such

research in essentially negative terms, They do not see any dlrect benefits
from the research to thelr government or agency while there is at least a
potential present for such activities to harm their position. Hence, they
have a tendency to deny permission for research or to attach conditjons for
its conduct for {ts conduct which is highly restrictlive.

Moreover, even If one can obtaln the necessary permisslon and cooperation,
several problems remain, Since administrators are Intelligent and
well-educated, they tend to vlew finterviews {n a strategy way; that is, as
occasions for the outwitting of the fnterviewer. Through strategic responses
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position of tueir agency and their placa in ft. Potentially harmful questions
vill siaply be avoided or glossed over. Thie crestes a severe probles of
validity as well as missing data and limits or destroys coaparability across
respondents along critical concenptual dimensions.

Adsinistrators also have a tendency to put the researcher off by
questloning the validity of the study. They will explain that thelr situatfon
is wo complex and unique that only those who face these probleams on a day by
day bas{s can really understand what 1s going on. In sbort, they will argue
that the rescarcher is not In a position to really understand the “true”
situation. Yet, desplte these baslc difficulties, many scholars, including
this one, are convinced that the future of comparative administration lies {n
exaaining the background, attitudes and behaviors of bureaucrats and those
vith vhon they interact.

Ir the Costa Kican case, we did not experience the problems identified
above. Permission to conduct the rescarch was obtained and full cooperation
vas forthcoaing from all the agencles concerncd, As a result, we were able to
conduct lengthy (l.e., up to 1 1/2 hours) lInterviews with elghteen carefully
selected respondents who were directly or indirectly {nvolved in one way or
another with the Costa Rican Saall-Scale Fisheries Project.

In ovder to deteraine the cffectivencss of development requires careful
analysis of the adalnistretive systes in question -~ {n our case the Costa
Rlcan Saall Fisheries Prolect. Key rescarch questions were identificd by this
{avestigator after two years of intensive formal and informal! Interaction with
governnent officials, private sectcr fisherles experts and former governaent
officlals, private scector fisheries experts and former goverament officlals.
In light of these Interactlions and conversations, a public choice approach to
adalnistrative analysis and desipn waw deemed appropriate. In particular,
adatnfstrati{ve weakness was viewed as fundamentally a collective action
problea {n ~hich cocrclon and sclective {incentives were not utitized to
coordinate and nmanage the overall effore, As a result, the comprehensive
developacnt approach peraftees a Ligh degree of "free ridership” on the part
of a signiticant nunber of departments. As a result, the project lacked the
appropriate resources and coordination to accomplish the specified goals, The
results of this approach are reported {n a later chapter.

A. Converring Public Cholce Theory into Management Terminology

The first requirenent for constructing 1 reliable and valid (nterview
instrument was to eaploy terminology that managers could understand and
utilize. Theorctical concerns had to be reworded {nto manage.*nt language.
In  other words, our theoretical perspective did not yleld management
principles which would relate directly to the tasks faced by agency heads and
prograa leaders. But the basic collective action concepts do scem to rather
clear aanagenent anclrgues.

In another chapter we noted the necessity of using coerclon and/for
sclective facentives to wminimlze free-rider behavior., The concept {n
nanagenent Jhick zost closely approximates comrcion 1is control. Controlling
refers to the regulation of the organizatfon to insure the achievement of
progras  oblectives and plans. Fundanental to control {8 performance
evaluation based on a sect of standards previously specified i{n the planning
process, Evaluation aust be employed {n order to ensure that the quality
and/or quantity of goodu and services are up to expectations and, Lf there are
Zeviations, to bring the program back into line vith the original plan. 1t ir
inperative the the plans specify program objectives down to the lowest le-el
oi execution so that each wanager, regardless of his or her level of resp nui-
bifity, is clear about precisely what {s cxpected from his or her operat: onal
unit.

Seeing that these performance goals are achlieved {8 the task of the chief
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executive who must use an appropriate schedule of punishments and rewards in
order to keep the unit leaders petforming at required levels. Such rewards
are obviously such things as promotion, Iincreases in budget, personnel,
prestige, etc. Of course, on the punishment side they could include reprimand
or transfer from the project.

The key feature of the relatfonship between planning, evaluation and unit
performance is accountability. The creative use of evaluation for identifying
levels of unit performance permits the organization or remain “on course” 8o
to speak, by making whatover adjustments necessary to get “back on track.,” In
this sense, accountability contributes to organizational flexibility and
permits creative adaptations to changing environmental conditions.

It is important to note that the use of timetables, objectives, and unit
goals to evaluate performance permits such accountability. And accountability
18 the management analogue of noticeability. You will recall that notice-
abliity was the key element in collective action weakness and faflure. As
groups got larger, noticeability created the necessary condition for free-
rider behavior. We suggested that lerge government projects have similar
difficulties if noticeability is not present.

Accountability then, is a management mechanism {n terms of which to
advertise or enhance such noticeability by revealing the contributions of
individual unit leaders to the overall goals of the organization. And
evaluation serves to relate levels of i{ndividual contribution to rewards and
punishment.,

Thus control, use of planning, evaluation, and, ultimately, account-
ability, are basic management concepts. And these, in turn, are closely
related to the collective action analytics of noticeability, coercion,
selective incentives and free-ridership., 1In particular, we hypothesized that
the program was severely weakened by an unclear specification of objectives,
and timetables to accomplish these. Decisions regarding the amount of
participation were left up to the individual agencies. Moreover, there was no
permanent system of evaluation and control which would allow for information
on the state of the program. Finally, there was no chief executive who could
assume that program planning, organizing and controlling was carried out in
the most effective manner. Since these basic management principles were not
used in the planning and implementation of the small-scale fisheries project,
this significantly contributed to project weakness.

Once the theoretical constructs were converted to management language,
they were employed in the survey instrument which 1is presented below and the
results analyzed in a later chapter.

"The small-scale fisheries program has failed to achieve its major ob-
jectives.”

Agree Strongly Agree Disagree Disagree Strongly
"The major problems in the program were institutional in nature.”
Agree Strongly Agree Disagree Disagree Strongly

“There was no clear specification of objectives and a time table to
accomplish these for each of the participating agencies.”

Agree Strongly Agree Di sagree Disagree Strongly

“The participation of the varisus supporting agencies wae not clearly
specified in the program, leaving the decision regarding the amount of
their participation to each agency iteelf.”

Agree Strongly Agree Disagree Disagree Strongly
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“Because of unclear specfication of authorivy and specific objectives some
agencies participated fully while others did very little.”

Agree Strongly Agree Disagre Disagree Strongly

“There was no permanent system of evaluation and control that maintained
information on the state of the program.”

Agree Strongly Agree Di sagree Disagree Strongly

"The development plan overestimated the capacity of CUOPEPES to implement
the plan.”

Agree Strongly Agree Disagree Disagree Strongly

“The original coordinating commission was made up of individuals that had
limited authority to make decisions. This caused a failure to adjust to
changing conditions,

Agree Strongly Agree Disagree Disagree Strongly

“As the chlef executor BAC had a difficult time operating among public
sector agencles since each participating agency had its own sources of
funiing and other responsibilities and jurisdictions.”

Agree Strongly Agree Disagree Disagree Strongly

"Not all of the agencies executing the program had full-time personnel
assigned to the program.”

Agree Strongly Agree Di sagree Dlkagree Strongly

“The agenclies charged with implementing the Fisheries Davelopment Plan
lacked personnel who speclalized in artisinal fisheries.”

Agree Strongly Agree Disagree Disagree Strongly

"Judging from the budget, the government does not give the same priority
to fisheries as to other sectors of the econoamy.”

Agree Strongly Agree Disagree Disagree Strongly
B. The Self-Anchoring Scale

In addition to the structured questions listed above, we wished to give
the respondente a chance to assess the state of the program and the resource
(1.e., the fisheries) in their own terms. In order to do this we used the
self-anchoring scale.

Designed by Hadley Cantril in collaboration with Lloyd A. Free (1965),
this scale was used for a series of studies in eighteen countries between 1958
and 1964, A respondent is asked to define, on the basis of his own
assuaptions, preceptions, goals and values, the two extremes or anchoring
points of the spectrum on which some scale measurement is desired. This Belf~
defined continuum is then used as a measuring device.

Following Cable and Springer, (1976), we used the instrument for the
purpose of having the fisheries development administrators aseess dimensions
of the projec: and the resource. For each of our dimensions they were asked
to describe rhe best possible or ideal situation and then the worst possible
situation Then they were asked to locate a ladder which runs from Number
1-11 ~- from worst situation to beat, the position they think captures the
state of ths phenomenon in the past, thay present and the future. Using this
technique, we asked the following questions of eighteen administrators and
outeide experts.
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“1 should like to discuss the fisheries situation in Costa Rica.”

“If you were to describe the best ssible or idesl situation for
fisharies in Costa Rica, what would it be 1ike. Think of what could be
wissing that would make the fisheries situation measure up to the ideal.”

“On the other side, if you were to describe the worst possible situation
for fisheries, what would it be like?"

"Please imagine the worst possible fisheries situation, even if you know
this could never happen.”

(Introduce the ladder and instructions.)

“1 have a ladder here which extends from 1 to 11, Think of 1 as the worst
poseible situation and 11 as the best possible situation. Do you
understand?”

“In terms of the worst and the best on the ladder, the top is best, the
bottom the worst: (select a number)
1.) Where would you locate the fisheries situation in Costa Rica at
the present time?

2.) Could you locate your assessment on the ladder for the fisheries

situation five years ago:

3.) Could you locate your assessment on the ladder for the fisheries
situation five years from now?

“Let us not turn to the living situation of the small-scale fisherman in terms
of income: (select a number)

4.) Where would you say the situation is now? (select a number)
5.) Where was it five years ago?
6.) Where will it be five years from now?

"let us turn to the existence of fish as a living resource (i.e., the
abundance of different types of fish):

7.) What would you say the situation is as far as quantity of fish
available to catch is concerned today?

8.) Where was it five years ago?
9.) where will it be five years from now?

"let us turn to government administration of small-scale fisheries
development.

10,) How well would you say the government is doing in developing and
adninistering fisheries today?

11.) Where was it five years ago?
12,) How will it be five years from now,

13.) Where would you say it is today on the scale?



14,) Whare was it five years ago?

15.) BHow will it be five years from now?
"How about the processing of fish?

16.) How would you say it is conducted today?

17.) How was it five years ago?

18,) How will it be five years from now?

“Let us turn to commercial fisheries such as tuna aa compared with saall-scale
fisheries.”

19.) there would you say the tuna fishing industry is today?
20,) Wwhere was it five years ago?
21,) Where will it be five years from now?

“There currently exists a different scheme of program coordination for
fisheries development (The National Fisheries Commission)

In order to clarify the actual situation today with that which exiated three
years ago and three years from now how would you rank the eituation:

22.) Today?
23.) Three years ago?
24,) Three years from now?

The self-anchoring scaling technique described above was successfully
administered to our eighteen respondents and the results are reported in a
later chapter. Initially, there was some resistance, raising of eyebows,
etc., as they were asked to describe the best and worst possible situations
with respect to flsheries, and the presentation of the ladder. But as the
process progressed, the respondents became more involved and seemed to enjoy
the questions. In general, they were all optimistic about the future along
all dimensions. They were, moreover, very candid in admitting that they
really knew only a ainimal amount about fisheries, which, after all, was only
one of thelir many administrative responsibi{lities., Yet, even though they did
not feel technically competent to deal with fisheries development, they felt
adninistratively competent to judge succese or failure of the program, the
future of the resource, :tc, This distinction between technical expertise and
administrative competenc proved to one of the most interesting in the study
and promises to be a po--:ntially fertile area of enquiry for thuse concerned
with the relationship between technology and administration of public programs
for technical delivery.

In sum, the interviewing of development administrations proved to be a
successful methodology for testing hypotheses drawn from a public choice ==~
collective action approach to administrative weakness and failure. While
admitting that other competing explanations may be offered for the problems of
the small-scale fisheries development project in Costa Rica, administrative
weakness undoubtedly accounts for a significant amount of the varlance.

Moreover, the self-anchoring scaling technique was successfully employed
and promises to be a useful approach to determining the perceptions and
evaluations of administrators toward public program and thelr {mplementation.
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CHAPTER 11. ASSESSMENT OF PISHERY RESOURCES - GULF OF NICOYA,
COSTA RICA

BY D.K. Stevenson

1. Llangth Frequancy Anslysis

Length measurements collected by sasple survsys of coamercial lsndings in
Puntarenas, Costa Rica, were compiled intvo monthly and annual length frequency
distributions by gear type and fishing zone for fifteen species hsrvasted by
the artisanal fleet in the Gulf of Nicoya. Efforts to estimate growth and
total mortality rates as required by the Beverton-Holt yield model were based
on the analysis of these data.

Growth Rate Estimation. Orowth was expressed by the von-Bertalanffy
growth equation T

1 = (1-e7K(t"%0)) M

where L = length of any fish at time (age) t,
L. = the theoretical maximum asympototic length attained by each
fish in the population,
K = average instantaneous rate of growth
to = theoretical time (age) at which growth begins.

Annual growth rates (K) were estimated from modal length progreasions by
means of a transformation of egquation (1) to the following linear regression
equation

loge(Lu = £¢) = loggle + Kty = Kt (2)

1n which Le was assumed to equal the length of the largest f1ah routinely
observed during sampling, £, values were estimated as the modal lengths of
individual groups in successive monthsl and t was recorded as the coded
sampling time in wmonths relative to time t=0 when the first modal length was
observed. All 2; values were determined by visual inspection of length
frequency distributions and set equal to the lower limiting length of the
dominant length classes in the corresponding length frequency distribution.

Monthly length frequency data for all specles routinely sampled during
this study were analyzed to determine the mean lengths of individual size
groups by means of Hasselblad's (1966) “steepest descent” method as programmed
for computer use by Tomlinson (1971) and Yong and Skillman (1975), but the
results were generally unsatisfactory due to small sample sizes, and extreme
overlap between adjacent size groups. For several species, the apparent
constant recruitment of juvenile fish and use of size gelective gill nets
produced simple and uniform monthly length frequency distributions which
pravented the estimation of growth rates based on size increments over time.
(Sec Chapter 3 for a more complete evaluation of the procedures which were
tested for growth and mortality rate estimation.)

Apparent annual K estimates were obtained from a limited mumber of
observed %; increments for two species (Tables 1 and 2) exploited by the
artisanal fishery in the Gulf of Nicoya. These two species (Cynoscion
aquanipinnis and Cynoscion albus) are important components of the artisanal
catch in the Gulf of Nicoya. For both species, a range of possible K
estimates was derived.

For C. squamipinnis, approximate growth estimates of 0.26, 0.37 and 0.65
were obtained from increments of two eize groups sampled in Zone 1 by large-

meshed gill nets and for increments of one size group sampled by the same gear
in Zone 2 (Figure 1). However, modal length estimates for only certain months
were used (see Figures 2,3). Furthermore, considering the large numbers of
fish were measured, the resulting growth estimates were based on a very
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TABLE 1. Monthly Modal Lengths for Cynoscion Fumlqlmls.
Interpreted Visually from Length Frequency Distributions
Compllsd from Samples of Commarcial Landings in

Puntarenas, Costa Rica, 1976-77*

b —
12.5-15.0 cm mesh gill nets, Zone 1
Group A Group B
Month  Code .'i log (L1y) | Month  Code I_‘ log, (L 1))

Aug. '76 0 32 3,33 Aug. ‘76 0 W .77
Sept. '76 1 W 3,26 Sept. '76 1 W .77
Nov.'76 3 386  3.18 Nov. '76 3 a8 2.60
Feb. '77 6 %0 3,00 Jan.'77 8 w8 2.64

12,5-15.0 cm mash glil nets, Zone 2

Croup A
Month Code '_t_ log.(L.-l )
July 76 0 n 3.33
Aug. '76 1 32 3.3
Sept. '76 2 3 3.26
Oct. '76 3 38 3.26
Feb. '77 7 38 3.18

Modal lengths (1) were estimated as the lower llml‘tlng length of dominant
. length classes. The upper limiting length (L} was assumed to equal 60 cm.



TABLE 2. Monthly and Bi-monthly Modal Lengths for Cynosclon
albus, Interpreted Visually from Length Frequency
Distributions Compiled from Samples of Commercial

Landings in Puntarenas, Costa Rica, 1976-77*

|

Hooks, Zone 2, Group A
Month Code I‘ logc(L.-lt)

Aug. 6 "0 W T W
Nov.-Dec. '76 3.5 55 8.17
Jan.-Feb. '77 5.5 55 8,17
Mar.-Apr. '77 1.5 61 4.08

Hooks, Zone 2, Group B

Aug. '76 o 67 3.97
Nov.-Dec. '76 3.5 73 3.85
Jan.-Feb. '77 5.5 79 N

*Modal lengths (l,) were estimated as the lower limiting fength
of dominanc length classes. The upper limiting length (L)
was assumed to equal 120 cm.
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Figura 1. Growth rate estimation from length frequency data for two

size groups of corvina aguada (Cynosclon squamipinnis) caught
with 12,5 = 15,0 cm mesh.gi1] nets In Zones 71 and 2, Gulf
of Nicoya, Costa Rica, during 1976 - 1977.
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Figure 2. Monthly length frequency distributions used to

estimate growth of corvina aguada (Cynosclon
squamipinnis) caught with 12,5 = 15.5 cm mesh gil)
nets In Zone 1, Gulf of Nicoys, Costa Rica, during
1976 ~ 1977,
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Figure 3. Honthly length frequency distributions used to estimate growth
of corvina sguads 7c noscion squamipinnis) caught with 12.5 - 15,0
cm mesh gl nets In Zone 2, Gulf of Nicoys, Costa Rica during
1976 - 1977.
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Figure 4, Gruwth rate estimation from length frequency data for two slze
groups of corvina reina (Cynoscion albus) caught with hooks In
lone 2, Gulf of Nicoya, Costa Rica, during 1976 - 1977,
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Figure 5. Monthly and bi-monthly length frequency distributions
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albus) caught with hooks in Zone 2, Gulf of Nlcoye,
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limtted sub-set of the total available data. Two linear regressions were
statistically significant at 99 percent confidence levels and the t™ird at 90
percent. Lw was assumed to equal 60 cm.

For C. albus, approximate growth estimates of 0.40 and 0,55 were obtained
from increments of two size groups sampled in Zone 2 with hooks (Figure 4)
after some monthly data eets were combined to increase sample sizes. The
apparent modal length of group B in March-April was omitted from the
regression analysis (Figure 5). The three-point regression (K = 0.55) was not
statistically eignificant., L, was assumed to equal 120 cm.

Preliminary growth rates for Micropogon altipinnis (Stevenson, 1978),
based on mathematically-derived 2 values from s8ix months of data were
discounted as being too high after repeating the analysis with a complete
twelve-month data set. No satisfactory growth rate estimates were obtained
for this species.

The lower annual instantaneous growth rates estimated for C. albus and C.
squazpinnis, although based on only a few observations, were generally similar
to K estimates reported in the literature for other species of this genus
(Pauly, 1978). A number of authors have studied the growth rate of C.
nebulosus, an Atlantic species of corvina which attains a maximum limiting
Tength of 57-85 cm, and have reported K values ranging from 0.15 to 0.36.
Crowth rates for three larger species (C. macdonaldi and C. nobilis in
southern California and C. maracaiboensis in Lake Maracaibo, Venezuela) ranged
from K = 0.13 to 0.30.

Total Mortality Rate Estimation. Total mortality was expressed by the
negative exponential equation

Np = Nge~2t 3
where Ny = number of fish in a given population cohort
(e.g., year class) born at time zero
Ny = number of fish in the same cohort alive at later time t
Z = annual instantaneous rate of total mortality.

Annual Z ratec were estimated from annual length frequency data with known
growth estimates (K, L.) according to the following equation proposed by
Beverton and Holt (1956):

(Lu = 1)
z=k (1~ )
vhere i, = the mecan length at first capture
T = the average length of fish ceptured larger than 2c.

The paraneters ic and I were estimated from average annual length frequency
distributions for C. squamipinnis captured in 12,5-15.0 cm mesh gill nets in
Zone | and 2 (Figures 6, 7) and for C. albus captured with hooks in Zone 2
(Figure 3). Total mortality cstimates ranged from Z = 0.96 to 2.41 for C.
squamipinnis and from Z = 0.80 to 1.1l to C. albus (Table 3).

Il. Tag and Recapture Study

A total of 2,264 flsh were tagged dur'ng two separate six-week tagging
periods {n 1974, One species (Sciades troschell) accounted for 42 percent of
all returns and was the only species returned in sufficient quantities to
pernit growth rate estimation. Of 25 total returns for this species, 10 were
selected for analysis after eliminating mcasurements made by non-biologists
and otherwise incomplete records (Table 4). The remaining observations were
eorrected for possibie shrinkage of fish which were held on ice, Two
observatlons were clearly erroneous ~nd were deleted from the analysis.

Annual instantancous growth was estimated by plotting the average dalily
Increment in length between tagging and recapture versus initial length
according to methods described by Campbell and Phillips (1972). This
procedure assumes linear growth during the time at liberty and, for this
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Figure 7. Average 1976 - 1977 length frequency distributions for corvina quada
(Cynosclon s ml inni) caught in 12.5 - 15.0 cm mesh gills nats In
Zone 2, Gul coya, Costa Rica.
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Figure 8. Average annual 1976 - 1977 length frequency distributions for corvina
reina (Cynascion albus) caught with hooks In Zone 2, Cuif of Nicoya
Costa Rica. -
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TABLE 3. Annual Instantaneous Total Mortality Estimates for Cynosclon
albus and Cynosclon Eguunlgnnln Obtained from Averasge
Annuai Cength Frequency Distributions, with
Corresponding Estimates of ! _ and | and
Known Growth Parameter Estimates

Species: Cynoscion squamipinnis

Gear: 12.5-15.0 cm mesh glil nets

Parameters: Lo =60cm; I, = 45.4cm; T = 48.5 cm

Zone 1 Zone 2
K 0.26 0.37 0.68 K 0,26 0.37 0.6%
Z 0.9 1.37 2. Z 1.05 1.89 2.63

Species: Cynoscion albus

Gear: Hooks Zone: 2

Parameters: L = 120 cm; 'c = 62,5 cm; 1 = 81.6 cm
K 0.80 0.5%
4 0.80 .1




TABLE 4.

Lengths at Tagging “t) and Recapture “t+T) as

Measured by Project Biologists for Ten Records of
Sciades troscheli and Calculated Average Length
Increments per Day at Liberty (mm/day)*

201

Length at Length at Time at Corrected Average Length
Tagging Recapture Libert Length incremant /Day
(?ﬂ {¢aT) lB‘.’, Increment (mm) at Liberty
340 349 334 14 . 082
420 a0z 112 2 .018
315 318 103 8 .078
822 426 153 9 .059
L)) 450 36 14 . 3899
k¥ 322 38 6 .158
484 442 72 3 .0n2
835 455 89 15 . 169%*
kL) 353 164 9 .055
468 463 140 0 .000

*Recorded lengths-at-capture wera collected for shrinkage in ice by

adding § mm.

**Not included In growth rate analysis.
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reason, requires faily brief time intervals between tagging and recovery, The
slope of the resulting 1linear regression 4s an estimate of K and the
x-intercept an estimate of La,

The annual K estimate for Sciades torscheli was 0.20 (Figure 9). The
linear regression was significant at 90 percent confidence and the apparent
Le was estizated to be 48 cm. The largest specimens of this specles
obsarved aboard commercial vessels were 65 cm, suggesting that Le was
under-estimated and that growth may, in fact, be less rapid than estimated
from tag and recapture data. In fact, a greater number of recoverles was
reiiired to obtain a more reliable growth estimate.

111, .ield Evaluations

A rough estimate of relative maximum sustainable yield was made for
corvina reina (Cznoscion albus) based on direct estimates of growth
parameters, ...-' mortality and length parameters and a natural mortality
estimate for two closcly-related species, This was the only species for which
a comparison of actual catch and potential maximum catch was possible. It is,
perhaps the most {important species in terms of value harvested by the
artiaanal fleet in the Gulf of Nicoya and, due to its large size and high
market value, a species which could be over-exploited before other species,
Fetimates of the current state of exploitation, therefore, serve as important
indicators of what might be expected for other speciea if fishing effort in
the Gulf increases.

Parameter estimates for C. albus caught with hooks in Zone 2 were the
following:

2. (length at first capture) 62 cm
La (asymptotic maximum length) 120 em
c= 2 /la 0.52
M (natural mortality) 0.30
K (growth) 0.40
M/K 0.75
Z (total mortality) when K = 0.40 0.80
F (fishing mortality 0.50
F/Z (exploitation rate) 0.63

Comparison of actual values of the variable c with maximum theoretical values
when the exploitation rate F/Z equals 0.65 and M/K equals 0,75 (Beverton and
Holt, 1964) revealed that this species was exploited beyond MSY with hooks in
Zone 2, According to the yield model predictions, an increase in f; held
constant, the same yield increment would follow a 50 percent reduction in
fishing mortality.2 C. albus harvested with hooks in Zone 1 were consider-
ably smaller 2. = 50 cm) and were presumably over-exploited to an even
greater degree.

This species is exploited selectively with medium-sized and large mesh
gill nets. The length-at-first—capture for medium~sized mesh nets in Zone 1
was 50 cm while £, in the large mesh nets in this zone approximated the
optimum value (82 cm) at which MSY is achieved, suggesting that large-meshed
gill nets are the most effective gear for obtaining maximum yields for this
species without depleting the resource.

FOOTNOTES

lyhen Le i8s unknown, it may be more precisely estimated as the valus
vhich produces the "best” least squares fit of loge (Le =~ 2% versus t.
The nuaber of £, observations generated in the present study did not justify
such an analysie.
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2P1shing effort (f) and fishing mortality (F) are directly proportional
to each other according to the formula F =» qf in which ¢ = the vulnerability
of the fish to capture. Thus, given a constant value for q, MSY would be
achieved for C. albus only after fishing effort was reduced by 50 percent.
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CHAPTER 12, AN ECONOMIC ANALYSIS OF FISHERIES PRODUCTION IN
THE GULF OF NICOYA, COSTA RICA

By Ahmed Hussen and J.G. Sutinen

Increasing the supply of fish is viewed by many as one important means of

alleviating the acute protein shortage in the less developed countries of the
world (Lampe, et. al., 1974), While a number of alternative approaches exist,
an understanding of traditional capture techniques is essential for the design
of effective programs to increase fish supplies in the less developed
countries. Toward this and we attempt in this chapter to estimate key
production parameters for the capture sector of the small scale fishery in the
Culf of Nicoya, Costa Rica. The analysis is intended to test the usefulness
of the data generated by the economic surveys (see Chapter 4) and to provide
relevant information to decision-makers in Costa Rica as they devise policies
and programs to develop and manage their marine fishery resources.
’ The production analysis is based on data collected in a random sample over
a one-year period (August 1976 -~ August 1977). The sampling unit consisted of
a fishing trip; and in each case the fisherman at the end of his trip was
asked, among other things, about his total catch nd the production factors he
utilized in the process of catching the fish. A total of 805 trip interviews
were processed.

Of the 805 artisanal fishermen interviewed 21.7 percent were hand liners,
13.9 percent long liners and 59.6 percent gill netters. On the other hand,
12.5, 13.6 and 69.0 percent of the total catch from the sample data are
harvested, respectively, by hand liners, long liners and gill netters. These
proportions closely approximate the actual proportions that exist around the
Gulf of Nicoya (Table 1).

The average catch per trip for these three gear types ranges from a low of
90.2 pounds (the average catch for hand liners) to a high of 190.4 pounds (the
average catch for gill netters). On the other hand, the revenue per trip
ranges from 158,75 Colones (the average revenue for long liners) to 365.59
Colones (the average revenue for gill netters). Note, even though the average
catch of the long liners (111.0 pounds) is greater than the average catch of
the hand liners (90.2 pounds), the reverse is true when comparison is made in
terms of average revenue (Table 1), This is because, as shown in Table 2,
hand liners direct their effort to catch higher value species than the long
liners.

As shown below, crew size and fishing time are important production
factors. Table 3 ghows the utilization of these two production factors among
the three gear types., From this Table it 1s clear that most of the hand
liners and long liners use either 1 or 2 crew members, whereas, in most cases
the gill netters use either 2 or 3 crew members., The aversge fishin  time per
crew is smaller for long liners than either the hand liners or the gill
netters. As will be evident in the later discuseion, these differences in
crew size and fishing time among hand liners, long liners and gill netters
will have important implications.

l. Ceneral Models of Fishery Production Punctions
The yield or catch of fish from any given fishing ground at any given time
is affected by several factors. One way of expressing the relationship
between yield and the factors of production is to construct a production
function as follows:
Y = £(KX,L,T,Fs,2,5,0), (1)

where:

Previous Page Blank
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TABLE 1. Summary Statistics of the Artisinal Fishery In Costa Rica
(Gulf of Nicoya) Based on Sample Data Collected Over
One Year Period (Aug. 1976-Aug. 1977)

Cear Types
ltems Hand Line| Long Line | Gill Net | Others* | Total

I Trips Sampled 175 112 481 37 805
% of the Total
Trips Sampled 21.7 13.9 59.6 4,6 |100
Il Ave. Catch/Trip(lb) 90,2 111.0 190.481) 267.9 |121.2
% of the Total Catch 12,5 13.6 69.0 4.9 10.0
111 Ave. Revecnue/Trip '
(Colones) 4+ 185.9 158.78 365.59 461.96 | 224.8
% of the Tota! Revenue 13.9 10.3 71.1 4.59 | 100
IV Ave. Weighted Price 2,06 1.43 1.92 1.72 1.8

1977 Census from the Ministry of Agriculturs of Costa Rica
% of Total Catcly by Gear Types

Hand Line 10.0 Long Line 13.0

~ Gill Net 71.0 Others 6.0
*Others include seine, harpoons or any combination of the three principal
gnr types.

*Local currency units.
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TABLE 2:
- % Composition of
Total Catch

Specles by Average |- Standard | Coefficient |Hand | Long | GIll |
Commercial Classes { Price ) Deviation | of Variation | Line ] Line Net
1. Corvina Grande 3.55 0.53 14,92 23.0 | (0.0) ;| 15.0
2. Corvina Pequena| 2.52 0.48 19.05 26.0 1.8 23.8
3. Classificado 1.34 0.27 20.2 5.7 2,7 3.9
4, Bolillo 1,65 0.24 14,64 3.3 | 21.5 10.9
5. Chatarra 0.55 0.09 16.37 13.9 8.9 10.2
6. Posta Negra 0.74 0.37 50.0 (0.0) | 0.5 2.1
7. Posta Blanco 1.03 0.43 81.67 (0.0) | 4.4 2.7
8. Cola 1,36 0.18 13.24 22,5 | 43.9 14.7
9. Agria 1.32 0.19 14,39 5.3 |16.2 16.7
TABLE 3:

- -~ =~ Gear Type - - - -
Crew Hand Une Long Line GIIl Net

items Size | 1 2 <2 1 2 <« |1 2 3 <3
Trips Sampled 17 37 22 |45 38 9 19 264 78 7
% of the Sample
by Crew Size
Within Gear Type|56.6 27.2 16.2}48.9 41,3 9.8{2.5 74.5 21,0 2.0
Ave. Actual Fish.
Time per Crew 6.19 10.85 -- | 5.49 7,59 --19.54 14.88 15.51 ~--
(Hours)
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Y = Total yield for a given period (weight of catch),

K = Capital (a measure of the boats, hooks, nets and other equipaent
used for fishing),

L = Number of fishermen,

Fe = Fish stock for the period,

Z = Zones or areas fished,

8 = Seasonal or atmospheric conditions,

0 = Any other factors affecting yield that are not implicity included
in the production model (e.g., the skill of the fishermen).

Estimation of the production function outlined above required detailed
information which typically is difficult to obtain from available fishery
statistics, To circumvent the problems associated with lack of data,
researchers often use proxy variables of some kind of indexing procedures to
represent the missing information (Carlson, 1973; Carlson, Bell and Waugh,
1973; King, 1977).

To date there have been several attempts to fit various fishery production
functions. The manner in which the production models are specified varies
depending on the availability of data, the objectives of the study, and
wiether the model 1s going to be used for short-run or leng-run decision
making purposes. For example, a model depicting the effect of fish population
(stock) on yield will require a more complicated dynamic approach than a
production model that is attempting to depict the effect of factors (labor and
capital) on yield in the short-run (Carleon, 1973; Carlson, Bell and Waugh,
1973; Huang and Llee, 1976 and 197 ). Aside from these differences, the
producticn model for the fishery has been generally aspecified as:

Y = £(E,8,D), (2)
vhere:
Y = Yield (catch or landing of fish for a period),

E = Biological factors determining the size and growth of fish
astocks for periods under consideration,

D « Duzny variables representing eeasonal variations, location
of the particular fishing zone, etc.

Fishing effort generally is estimated as a product of fishing power (an
index constructed to measure variability in capital and other capital related
inputs used in fishing) and the total fishing time spent. Hence, fishing
effort is a composite input constructed by combining capital, labor and
fishing time. A major draw-back of using fishing effort as a composite input
is that one cannot explicitly separate the effects of capital and labor on
yleld or the trade-off between capital and labor which would be possible 1if
the production model in (1) were used.

There are, however, legitimate reasons w'iy researchers often express
fishing effort as a composite input. Some of the major reasons are: a) lack
of reliable data on the individual components of fishing effort; b)
difficulties measuring capital in some atandard unit when faced with an
industry which is heterogeneous in its capital employment; and ¢) to avoid
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estimation problems, especially multicollinearity when the stated objective of
the study does not require the individual effort of capital and labor and
their trade-off.

Finally, in multispecies fisheries the specification of the output
variables (yield) can be as problematic as the specifications of the input
variables. So long as considerable differences exist in the expected prices
among the various specles of fish caught at any given time, it is conceptually
difficult to justify the catch measured in physical units as a measure of the
yleld. This problem has been indirectly resolved by converting the physical
output (yield) into revenue (yield x price). Even through this approach is
justified in some instances, the problem of specifying output in a multi-
species fishery wili not be satisfactorily resolved until we find a way to
determine the allocation of fishing effort (in whatever way (it is defined)
among specles.

11, Estimation of Short-Run Firm Production
and Revenue Functions

Using the approaches outlined above, the production and revenue functions
of the artisanal fishery in the Gulf of Nicoya are estimated. Functions (1)
and (2) are fitted for the following Cobb-Douglas functional forms using the
Ordinary least Squares (OLS):

K
bij 6125‘12 L djkzljk (3)
Yy = BioTig e ek=4 &1y
v
ay1 942 9438143 Euyylijgy (4)
Y13 = 930 Lyge Tij2 @ eV® Usy

where:
1 =1, oo, ny, fishing trips sampled from a gear type J
1-Hand
j = 2-long Line
3-G111 Net

k=0, +os, K; the independent variabloe including the
intercept term in Model (3),

ve0, .ve, V; the independent variables including the
intercept term in Model (4),

e » Euler constant or base of Naplerian logarithm,
Yij » Yield (landings) in pounds for the ith trip by gear type j,

Ty Effort or total labor hours spent for the 1th trip by gear
type J,

T1j = Actual time spent fishing during the 1th trip by gear type j,

1 for wet season
845 = 0 for dry season
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z“ = The zone whara fishing took place in the 1th trip with gear type
3. The Gulf of Nicoya is divided into seven fishing zones
following the scheme employed by the fishing biologists (see map in
Appendix 1). The fishing zones are represented by dummy variables.

Total revenue functions are estimated in the same uwanner as the total
product functions in (3) and (4), the only difference being the Yij is
replaced by Ry (PxY“), the total revenue per fishing trip for gear type
J. As dilcuueé above, one advantage of fitting the total revenus function is
thac it {mplicitly accounts for the variation in epecies compositions through
the introduction of price.

If Qrdinary Least Squares (OLS) is used to estimate the parameters (“jk
and ij), (3) and (4) can be transformed as follows:

K
4 B“Z“k + lnqj (3A)
lnY“ - lnBjo + leln'l'gjl + 8328“2 + k=g

v (44)
£ ajuligv + Inlgy
in¥yy = Inayo + ayylnliq) + aj2laTygr + 0438143 + ve5

The By and ayy are the unknown parsmeters and lIncyy and lngy are
are independtly distributed disturbances with mean one and variance g2 and
°21nUu respectively, where In is the natural logarithmic function.

Since the gpecifications in (3) and (4) have multiplicative errors, the
(0L8) etimators of B§ls eees Bjk and ajy) are the best linear unblased
estimators (Goldberger, 1964, 1368; Gildfield and Quandt, 1970; Kelejian,
1972).

However, because B(lnc“) £ (lnE(cgq) = 0, the OLS estimator of
InBy, is bilased. The expected value of '1n8 o under the presant setting
wili be [Ingy, + E(lnegyq)]. The same reluli holda for InUj, and lnaj,
in (4). Hence, unless thé B(lnc“) and E(an“) are zero--uhici: we have no
reason to expect--the estimators of 1Ingj, and lnaj, (lnByo, lnaye)
using OLS will be biased upward.

If the objective in fitting the above production models is to estimate the
coefficients of the independent variables (le' secy Biki Gfls eeser s
ajv), ths fact that the estimators of the intercept iirams (lnajo, 1“0_10)
are bilased causes no problem. However, 1f the production models ate used "to
predict total output (Y§,), estimate wmarginal physical products, or carry
out any other analysis that in the process requires the inclusion of the
estimated value of the intercept term(s) the bias could cause significant
error.

Jortunately, the above problem 1is not unsurmountable. Goldberger
(1964,1968) has developed a asthod that can be used to estimate the magnitude
of the bias of the intercept term. Therefore, once we have a knowledge of the
magnitude of the bias, the intercept coefficients estimated using OLS can be
adjusted to yisld an unbiased estimator.

Limitations. The production models in (3) and (4) are short-run pro-
duction functions since the fish stock is implicity assumed to be constant.
This assuasption 1is necessary becsuse insufficient evidence exists on Zish
stock abundance in the Gulf. This limitation is not too eerious, however,
since the production functions under investigation are firm production
functions. Ths functions are fitted using trip data (the catch and the
production fsctors of a firm for a single trip), where a firm is defined as an
sntsrprise consisting of a crew, a fishing vessel and gear of a similar type.

In model (3) sffort (‘I’J) is defined as actual totsl labor hours spent in
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fishing, f1.e., (T x L), This definition of effort is slightly different from
the conventional definition of fishing effort in (2) eince it does not
explicitly incorporate fishing power in the estimation of the effort input.
This is possible since the production analysis in this study is performed by
gear types, which reduces the degree of heterogeneity in capital within a
glven gear type. That 1is, the capital used within a given gear type is
expected to be more or less homogeneous; therefore, the index of fishing power
15 assumed to be close to unity for all firms within a given gear type. While
the assumption of homogeneous capital is particularly appropriate for hand
liners and long liners, where traditional fishing techniques and strategles
prevail, the assumption is difficult to defend in the case of gill-netters.
Therefore, an index of fishing power is constructed to account for the
variation of capital use among gill netters.

Finally, the production functions are estimated for the three major gear
types: hand liners, long 1line and gill net. This scheme 18 used to
facilitate comparison of the economic activities among gear types and to
attain a more accurate specification of the production model.

Results. The total product and the total revenue functions are fitted for
each gear type using the estimating procedures outlined in (3a) and (4a)
above. The results are presented in Table 4, No major econom~tric problem
was detected to warrant using estimating procedures other than OLS or changing
the specification of the models.

As expected, yleld (Y;) and revenue (Ry) are positively corcelated
with effort (11), and the estimated ccefficlents of effort are highly
significant for "all the equations fitted. In Table 4, among rhe six dummy
variables representing fishing zones (Zg; 8%2, ..., 7) only those which
appeared to be statistically significant in explaining the variation of yield
or revenue are reported; for example 22 and 25 in equation A, In equation
A, 27 and Zg are positively correlated with yield. Henc2, one can say
that hand liners fishing on these two zones will have a higher yleld on the
average than those fishermen with the same gear type fixring in the other
zones. Similar interpretations apply for all the equations in Table 4 where
the variables for fishing zones are reported. Note, none of the zone
variables 1s found to be significant in explaining teh variations of yleld or
revenue for glill netters. This may be due to the fact that unlike hand liners
and long liners, gill netters are relatively mobile, enabling them to travel
to the fishing zones that appear to be most lucrative during a glven trip. In
addition, informatfon collected on fishing locations indicates gill netters
operate in a more concentrated area of the Gulf than either the hand liners or
the long liners, who fish in almost every corner of the Gulf.

Seasonal varfation does not appear to have a significant impact on yield
regardless ol the type of gear used. However, for the hand liners and gill
netters the coefflcients of the seasonal varlable of thelr respective total
revenue equations are significant at o = .05 The significance of the
seasonal vaclable {n both Instances stems not from secasonal variation
attributed to physical pruduction but rather from variatlons in the prices of
the products. As shown in Table 2, the species composition of the fish caught
varies among the three gear types, with hand liners and gill netters catching
higher priced species thaa long liners. Also, the prices for the species
caught by hand liners and gill netters show higher variabllity over time than
the prices f the species caught by long iiners. The negatlve sign of the
coefficient Indlcates the lower revenue in the wet season, ceteris parabis.

As shown i{n Table 4, the total product and total revenue equations for the
gill netters include a varlable (G) to account for variations in flshing power
among glll netters, The variabla {or fishing power (G) 1ls an index
constructed using the ratlo of the area of the gill net for a given gill
netter to the mean value of the area of the gill nets used by all the gill
netters in the sample. As expected, this variable is positively correlated



TABLE 4. Estimated Total Production (Yl) and Tota! Revenue (Ri) Equations of the
Gulif of Nicoya by Gear Types.

c index of Effort ﬁshlng ?lshlng shing W-- —_. 3
Gear Types |Constant”™ | piohing Power (G)°] (1) Zone (Z5) |Zone (Zy} Zone (Zx) | (Sy) R ir |
--------------- Total Product - ~ - = = = = = = = = = - = -
A Handline 2.118 - 0.76614 0.4889 0.66027 0.1655 .77 59.5 715
(13.292)* (10.1753)* (3.551%)* (2.7108)* (-1.25867)
B Llong Line 2.5503 - 0.76098 - 0.2511 - 0.007879 .83 80.6 55
(18.609)* (12.9588)* (2.546) * (0.00643)
C  GIll Net 2.4552 €.2655 0.74829 - - - 0.08082 .A5 37.8 139
(8.8279)* (2.48135)* (9.168948) * (0.78575)
--------------- Total Revenue- - - - -~ = = = = = = = = = -
D Handline 2.631 - 0.83%25 0.2576 - 0.7779 -.388% .67 35.0 75
(11.828) (7.7158)* (2.8936)* (2.2107)* (-2.085)*
E Llong Line 2.5867 - 0.85023 - 0.2576 - 0.01795 .77 58.9 55
(143.988)* (13.366)* (2.333)* {0.083%)
F  Gill Net 3.16093 0.177522 G.75884% - - - -0.2123 .41 31.8 139
{15.6038)* (1.565) (8.72q)* (-1.8375)**
®The “t* values for the regression coefficients are presented in parentheses below their res ive_regression

coefficients.

Other statistics for each regression are:

ratio and the number of observations (N).
t"G" represents the index for fishing power.

“The estimates of the constant terms for

2,5631, 2.51, 3.1805, respectively.

the adjusted coefficient of determination (R), the F

* and ** imply significance at a=.01 and a=.05, respectively.

equations A-F when adjusted for the bias are: 2.0914, 2.5266, 2.4165,
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with yleld, i.e., a gill netter whose index of fishing power is greater than
1.0 (are of gill net greater than the mean value of the area of the gill nets
as a group) will on average catch more fish than gill netters with index of
fishing power less than 1.0.

Finally, in the analyses to follow, all fitted equations in Table 4 will
be used to eztimate the expected total, average and marginal products both in
physical and value terms. In the process of evaluating the expected total,
average and marginal products, it will be necessary to use the estimated value
of the constant term. However, as pointed out above, the estimated value of
the constant term obtained using OLS is not a BLUE estimator of the population
paraseter, Therefore, to account for this problem, the constant terms in
Table 4 are corvected accordingly for the bias using the scheme developed by
Goldberger (1964, 1968). The value of the adjusted coefficients for the
equations 1in Table 4 are: 2.0914; 2.5266; 2.4165; 2.5631; 2.51; 3.1405;
respectively. Note, the values of the adjusted coefficients are smaller than
their counterpart in Table 4, We would expect this to occur because, as
demonstratcd earlier, the bias is upward. In estimating the total, average
and warginal product both 4in physical and value terms, the adjusted
coefficients for the intercept terms are used.

111, The Marginal Physical and Value
Products of Effort

The marginal physical and value products for hand liners, long liners and
gill netters are derived from equations A-F in Table 4, Effort in each of the
equations 15 defined as the product of actual time spent fishing with gear in
the water and the nusber of crew who made the trip., Hence, the marginal
physical and value products of effort are defined as the increment in total
output and total revenue, respectively, resulting from one unit change in
total labor houra expended for fishing purposes. To obtain these marginal
products we differentiate total output (Y4) and total revenue (Ry) with
respact to effort (Tj) for the fitted equations A-F in Table 4, holding the
other variables constant at their mean values. Using this procedure, a set of
marginal physical and value products of effort are generated for each gear
type under various levels of effort and the results are in Figure 1 and 2,
respectively., In addition, the average physical and value products corre=
sponding to each one of the marginal physical and value products are plottad
in Figures 3 and 4, respectively.

As expected, the coefficient of effort (15) is less than 1.0 for all the
equations reported in Table 4, which results in declining average and marginal
physical and value products as increasing levels of effort inputs are utilized
in production activities (Ferguson, 1959, 1972).

The average and marginal physical products for long liners is found to be
greater than either the hand liners or the gill netters at given effort levels
(Figures 1 and 3). However, since the total product function does not account
for differences in species composition one cannot rely on this evidence to
suggest that long lizers are more productive at the margin than hand linera
and gill netters. For comparison purposes the value of average and marginal
products are more meaningful than the average and marginal physical products
because the price of the product implicitly accounts for the variation in the
species composition.

When comparieons are made in terms of value of average and marginal
products the results are the reverse of those obtained using the average and
marginsl physical products (Figures 2 and 4). That is, from Figures 2 and &
it 48 clear that for a given level of effort, the value of the average and
aarginal products of the long liners is less than either the gill netters or
the hand liners. This result is expccted since hand liners and gill netters
on the average catch higher valued species than long liners (Table 2).
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Another point of interest is to compare the value marginal product of
effort for each gear type at their respective mean value of production. A
rational producer with the intent to maximize his expected return will employ
each factor input to the point where its value marginal product is equal
to its wmarginal factor cost (Ferguson, 1964,1972), Moreover, 1if perfect
competition exists in both the product and input markets, economic theory
predicts the value marginal product of a given factor input will be equal
across all firms in industry utilizing this factor input. If this equality
does not hold, efficiency can be increased by reallocating the factor input
among firms within the industry.

To see 1f the allocation of effort is efficient for the artisanal fishery
in the Culf of Nicoya, the value of marginal products of gill netters, hand
liners and long liners are evaluated at their mean value of production and the
results are shown in Figure 2 as Points A, B, and C respectively. As
expected, the difference in the value marginal products are very small
indicating that fishing effort on average is allocated efficiently within the
fishery.

IV, The Value Marginal Products for Labor

Thus far, effort (t4y) has been treated as a composite input consisting
of fishing time expendei per crew and the crew size in a given trip. To
evaluate the value marginal product of labor for each gear type, we decompose
effort into 1ts component parts and, using the framework developed in (4a),
fit the total revenue functions for the three gear types considered in this
study. Using the fitted total revenue equations shown in Table 5, we derive
the value of the marginal product of labor (crew member) for each gear type by
taking the partial derivation of the fitted equations with respect to the
labor variable (L), holding the other variables constant.

In Tables 6A-C, Column 1 gives the range of the crew sfze considered. The
crew size is allowed to vary from ! to 3 because over 90 percent of the
sampled data consists of crew sizes 1, 2 or 3 (see Table 3). At the top of
columns 2-5 of each Table, four different values of fishing time are
considered. The entries in columns 2-5 are the computed value marginal
products of labor for various combinations of crew size and fishing time.

The results in Table 6A-C reveal that for a glven crew size as the level
of fishing time increases the value marginal product of labor increases. To
show the impact of fishing time on the marginal productivity of labor more
clearly, using the information in Table 6A, four different values of marginal
product curves are plotted in Pigure 5, each corresponding to the four values
of fishing time considered. FProm thie Figure {t is clear that as the fishing
time increases the value of the marginal product curva shifts upward to the
right implying that for any given crew size an increase in fishing time
increases the value of the marginal productivity of labor. For example, when
fishing time is 5 hours, the value of marginal product for 1 crew member is
49.2 Colones (Point A in Figure S5); however, for the same crew size, as
fishing time increases from 5 to 10 hours the value of omarginal product of
labor rises from 49.2 to B80.8 Colones (Points A and B 1n Pigure 35,
respectively), and the value of marginal product of labor continue to increase
as we continue to increase the fishing time expended (Points A, B, C and D in
Figure 5) without a change in crew sire. Even though the results shown {n
Figure 5 specifically pertain to hand liners (Table 6A), this same property
holds for the other two gear types considered in this study.

80 far we have shown how a change {n f{shing time (in absolute terms)
affects the value marginal product of labor. However, for policy issues it
msy be of intersst to know the incremental change {n the value marginal
product of labor for each gear type resulting from a given proportional change
in fishing tims. In other words, we want to estimate the partial elasticity



TABLE 5. Estimated Revenue Equations fo; the Gulf of Nicoya
by Major Gear Types

Actual . | .
b! Fishing Number of | Zone Zono Zone Season
Fnr Type Constant Power(G) :'lshlr(tg) c w (z,) (z,) (zs, (S‘) N

E

G Hand Line 2.8815 -~ 0.7165  0.91397  0.50991 - 0.7085  -0.59016 35.2 .72
(9.1598)* (8.825)* (5.5559)* (2.5185)% (2.3637)* (-2.122) %+ :

H Llong Line 2.895 - 0.8985  0.7533 - 0.26901 - 0.018805% 51.3 .81
(13.389)* (0.88)* (3.927)* (2.397) %+ (0.08825)

1. Gill Net  3.15313 0.1667 0.730896 0.86597 - - - -0.23087 23.5 .1

(10.5923) * (1.3301) (7.01816) (3.68112)* (-1.89395)

Note that the only difference between the three total revenue functions fitted above and their counterparts in
equations D, E, and F, in Table & respectively lies on the way the variable effort is treated in the model. That
is, in equation D, E and F (Table §), the total revenue equations are fitted treating effort (1j) as a composite
input, whereas, in equations G, H and | above, the total revenue equations are fittec by decomposing effort
into its component parts; namely, fishing time (T), crew size (L) and fishing power (G).

b'l'he estimates of the constant terms for equations G-1 when adjusted for the blas are: 2. 832, 2.8775, 3.1088,
respectively.

61z,
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TABLE 6A. Value of Marginal Products of Labor (in Colones)
for Hand Liners for Various Combinations of

Fishing Time and Crew Size

erew 3 ——2nng Time 5 10 T 20
1 29,2 80.8 108.0 1327
2 %6.3 76.1 101.7 125.0
3 .7 73.5 98.2 120.7

TABLE 6B. Value of Marginal Product of Labor (in Colones)
for Long Liners for Various Combinations of

Fishing Time and Crew Size

Crew § g _''7¢ 5 10 15 20
1 37.9 70.4 101.2 130.8
2 31.9 59.3 85.25 110.2
3 28.9 53.6 77.15 99.75

TABLE 6C. Value of Marginal Products of Labor (in Colones
for Gill Netters for Various Combinations of

Fishing Time and Crew Size

Crew . !shing Time 5 10 15 20
1 62.9 104.4 140.3 173.1
2 57.3 95.1 127.9 157,75
3 54.3 90.1 121.1 149. 4
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of the value marginal product of labor with respect to fishing time., It can
be shown that for the type of production function used in this study, the
partial elasticity of the value marginal product of labor with respect to
fishing time 18 equal to the estimated value of the coefficient of fishing
time (T).2 Hence, we can conclude that a one percent change in fishing time
will increase the value marginal product of labor by .71, .89, and .73 percent
far the hand liners, long liners, and gill netters, respectively, These
tedults can also be verified using the information in Tables 6A-6C. For
example, {n Table 6B, the value marginal product for labor with one crew
menber and fifteen hours {s 101.2 Colones for the same crew size increasing
the rishing time from fifteen hours to twenty hours (a 33% increase) the value
marginal product rises from 101.2 to 130.8 Colones (a 29% increase). In other
words, a one percent increase in fishlng time will {ncrease the value marginal
product of labor by 0.88 percent (292/33%). Note the percentage increment of
the value marginal product of labor from the above result (.88) is approxi-
mately equal to the coefficient of fishing time (T) for long liners (.8945),
The small difference {n theae two estimates arises because in estimating the
elasticity of the value marginal product of labor from the information in
Table 6B we are using arc elasticity as opposed to point elasticity. The
above result Implies that, in general, the increment in the value of marginal
product of labor resulting from a given percentage increase in fishing time
will be greater for long liners than either the hand liners of the gill
netters,

Thus far, we have established the effect of changes in fishing time (T) on
the value marginal products of labor for each gear type in both absolute and
relative terms. The next logical step 1s to find the effect of changes in the
size of crew (L) on the value marginal products of labor for each gear type
considered. For example, in Figure 5 the value marginal product of labor is
49.2 Colones when the crew size is 1,0 (Point A); and when the crew size is
increased from 1 to 2 the absolute value marginal product of labor decreases
from 49.2 to 46.3 Colones (Point E). Again, since the coefficient of the
labor varfable (L) 1s less than 1.0 for all the equations in Table 5, the
property of diminishing marginal productivity of labor holds for all gear
types. It can be shown that the partial elasticity of the value marginal
product of labo: with respect to crew size is equal to one minus the estimated
coefficient of the crew size variable (L).3 With the estimated coefficients
of the crew size varfable (L) for hand liners, long liners, and gill netters
being 0,91, 0.75 and 0.87, respectively (see Table 5), the estimate of the
point elasticitloz of the value marginal products of labor with respect to
crew size for the hand liners, long liners and gill netters are =-.09, -.25 and
~.13, reapectively. Therefore, increasing the crew size by one percent will
decrease the value of the marginal product of labor of hand liners, long
liners and gill netters by .09, .25 and .13 percent, respectively. (Again,
these results can be verified using the information in Tables 6A-6C.) In
addition, the above results suggeat that decreasing the crew size will benefit
the long liners and the gill nettars more than the hand lir. rs.

To compare the marginal products of labor among g - types the value
marginal product curves are plotted in Figure 6, each .srresponding o the
gear types considered in this paper. From Figure 6 it !s evident that, for
any given crew size, the value marginal product of labor is higher for gill
netters than hand liners or long liners., This result is consistent with the
(caguilly) observed higher capital-labor ratio for the gill netters. However,
the reason for the inefficiency of the long liners relative t, the hand liners
is not quite clear even though the analysis thus far indicates that the value
of the marginal product of labor for long liners can be augmented
substantially, relative to other gear types, by either decreasing their crew
size or increasing their fishing time. If such 1s the case, the inefficieny
of the long liners relative to the hand liners can be attributed in part to
either excess crew size or inefficient utilization of fishing time. Note the
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value marginal product curves in Figure 6 are drawn fixing the fishing time at
10 hours. The choice of 10 hours for fishing time ias arbitrary and used for
11lustrative purposes, Similar results are shown to hold (Figure 7) when the
value marginal product of labor is estimated using fishing time that is most
commonly used (i.e., the mode) for a given gear type.

V. Summary and Conclusione

This chapter reports on our attempt to fit production and revenue
functions for the three principal types of firms in the small-scale fishery of
the Gulf of Nicoya, Coata Rica. The estimated Cobb-Douglas production and
revenue functions provide estimates of average and marginal (physical and
value) products for labor and fishing time by firm types. Similar eatimates
vere obtained for an effort input, defined as a composite of labor and fishing
time.

Using the estimates of the average and marginal (physical and value)
products of effort, comparisons were made on the operational characteristics
of the three major gear types. As expected, the average and marginal
(physical and value) products decline as effort tends to increase regardless
of the gear type under consideration and in each case the average products
exceed the marginal products. In addition, at any given level of effort the
value marginal average products of gill netters are higher than hand liners
and long liners. This result is consistent with the observed higher capital~-
labor ratio of glill netters. The estimated value marginal product of effort
for hand liners is found to be greater than the long liners up to a certain
level of effort; beyond that level the difference in the estimated value
marginal products of effort disappears. This finding fimplies that, at least
for a certain range of effort, hand liners are more productive at the margin
than the long liners. This same result is also evident when the value
marginal product of labor for hand liners is compared with the value marginal
aroduct of labor for long liners. The reason for the lower efficlency of long
iiners appeare to be due to either excess crew size or inefficient utilization
of fishing time.

Aside from the above differences in the relative productivity among the
firms considered, it is found that at mean levels of input utilization the
marginal value products of effort have approximatcly the same magnitude for
all firm types, indicating resources on the average are efficiency utilized in
the fishery.

A principal objective of this study was to test the usefulness of the
economic survey data. We can conclude that while the survey may have been
tmparfect in many respects it provided data that bears up well under intensive
economerric znalysts. The production function estimated also should be useful
for planning purposes, For example, the estimated value marginal products may
be used as shadow prices when evaluating and designing fisherics development
projects.

The study {s not without its shortcomings, however. A major limitation is
the short-run nature of the functions fitted, where the stocks of caplital and
fishery resources are assumed constant. Further analysis is required before
we can obtain productivity measures of capital, and additional information
must be generated before changes in the flsh stocks can be adequately
accounted for,

FOOTNOTES

Ifote that the only difference between (1) and (2) is the way effort is
defined, In (1) effort is decomposed into 1its separate component parts
whereas in (2) effort ls treated as a composite input.
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1,82

ay a
2let, R= AL 'T

vhan, R = Total Revenus
L = Crew size (lahor)

T = Fishing time

'l = -E - A.“."-l‘r"z
L
l" ﬂz-l

ALp/31) = AgjaslV T

Hence, partisl elasticity of the valua of narginal piod(gi:t of ‘labor with
respect to fishing time (T) will be:

=1pa2~1
AujagL®! ra2™'y
fp) « T = a1~1Ta, L)
fa Aa)L

3Ullng similar approach as in footnote 2,

ay~2 a
AFR) « L w Aaglap=lL ) T 2L

A £, AqLOl-IT2

= (ap=1)
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CHAPTER 13. THE ETHNOICTHYOLOGY OF SMALL-SCALE FISHERMEN OF
PUNTARENAS, COSTA RICA: TAXONOMY

BY R.B. Pollnac

It 18 obvious that it is necessary to understand a given system if one
wishes to effect desired changes within i{t. If human beings compose one of
the units within the system, and 1f their actions are necessary to effect the
desired changes, then it is essential to underatand their perceptions of
affected elements within the system. This 1is desirable for three reasons:
first, it provides information which can be used to structure communications
regarding proposed changes in terms of the concepts and structural features
used by the target group; second, it permits comparison of target group and
change agent perceptions of the target system, thereby cnabling identification
of potential conflict areas which could result in misunderstandings; third,
the change agent's credibility 1s enhanced if he can relate to the syatem as
it 18 understood by the target group.

With regard to changes in small-scale fisheries, 1t is important to note
that local tishermen have usually been lnteracting with the sea for a long
time. In their attempts to cope with the sea, they have made inferences from
their observations and constructed taxonomies and theories concerning the
marine environment and its flora and fauna. This folk sclence, or ethno=
oceanography, is as real and important to the local fisherman as theories
concerning ocean systems are to the academic oceanographer. Thus, attempts to
communicate information concerning the occan must take these folk sclentific
systems into account.

The purpnse of this chapter is to present an account of selected aspucts
of the knowledyga system that the small-scale fishermen of the Gulf of Nicoya,
Costa Rica have acveloped concerning marine fish. The chapter examines the
local fishermen's system of classifying fish and the criteria used in clasai-
fication of members of important fish classes. This knowledge system will be
referred to as the ethnoicthyology (ethno-local people; icthyology-science of
fish) of the small-scale fishermen (Morrill, 1967).

1. Sample and Methods

Data for the study were collected from small-scale fishermen 1living in
Barrio el Carmen, Puntarenas, Costa Rica.

Data for the taxonomy were elicited by requesting four knowledgeable
infornants to report all the different names of fish they knew. These lists
were checked and expanded by ten additional informants. Four key informants
were used to subcategorize the listed fish into taxa at different levels of
inclueion (Frake, 1964).

Paired comparisons and triadic sorts wWere used to deternmine classifi-
catory criteria and the structure of subsets of the domain (Pollnac, 1975a,b).
Two knowledgeable small-scale fishermen participated in the paired compari-
son of types of corvina and shark. A sample of 50 small-scale fishermen
responded to a triadic sort procedure involving a subsample of the most
fmportant types of corvina. In this procedure six of the m~st important types
of corvina were arranged into all of the possible triadic combinations (20),
and each informant was requested to select from each triad the type of corvina
which he considered the most different and tell why it was the most different.

11, Analysis

Folk Taxonoay. The nased fish types known to the saall-scale fishermen of
Puntarenss along with their folk taxonomic organization can be found in Figure

Previous Page Blank
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1. The list includes 122 different categories of named fish which are further
subcategorized into eight named categories and a residual large "other”
category. The "other” category may be further subcategorizable, but further
categories were not evident to the informants, and therefore, probably not
very salient among this group of fishermen.

Several observations can be made concerning the folk taxonomy in Figure 1.
Firat, although shark (tiburon) and rays do not have scales, the informants
insisted that they were a type of pescado escama (scaled fish),! These same
fishermen did not claim that a shark or ray has scales; thus, pescado escama
i8 simply a name for the domain we are dealing with, not a descriptive name,
Second, it will be noted that there are a relatively large number of different
types of corvina, pargo (enapper), and tiburon (shark). These are important
groups of fish among the fishermen in Puntarenas. Third, as can be seen in
Figure 1, two different types of fish are referred to as corvina coliamarilla.
One is the commonly caught large, yellow-tailed corvina (Cynoscion stolzmanni)
and the other only grows up to one pound and has a big spine in the anal fin
(tentatively identified as Bairdiella B8p.). It 1is also interesting to note
that one variety of corvina (Cynoscion albus) can be referred to by two
different names--reina or chola--depending on the stage in the growth cycle.
Chola is a large reina.

Dyadlc Comparisons. Dyadic comparisons were conducted for two important
categorles of fish: corvina and shark. They were also conducted for three
superordinate cateogries: corvina, pargo, and cuminate, Eleven of the
fifteen named varieties of fish locally categorized as corvina were arranged
into all possible dyadic combinations and the informants were asked how each
member of each pair was different from the other member of the pair, The
responses to the 55 possible dyadic combinations of the 11 types of corvina
are summarized in Table 1.

Although the characteristics listed in Table 1 may not be wused by
biologists to classify the corvina, they are derived from responses made by
Puntarenas szall-scale fishermen and probably represent the key they use in
identifying the various types of corvina. In other words, the characteristics
are those which are salient to the local fishermen.

Size 1is rank ordered in Table 1. Scale thickness approached a rank
ordering, but there was some disagreement. Thick scales, however, was noted
by all as a sallent characteristic of agria. In a true componential dnalysis,
"large eyes” and "small eyes" would have been one component probably labeled
“large eyes” with ojona (ojo = eye) given a “plus” and guavina a “"minus”
(Tyler, 1969). The same principle would probably apply to the "round head"
and "Ilat tead” character{stics. The characteristics were kept separate in
this analysis, however, for clarity of presentation. The same type of
comaents apply to Table 2 which lists the defining characteristics of eleven
types of shark. As in the previous discussion, these characteristics were
derived from the responses to the 55 dyadic combinations of the eleven shark
types.

The analysis of the dyadic comparisons between the superordinate
categories corvina, pargo (snapper) and cuminate (catfish) 1indicate that in
terms of maximum size of largest varieties caught out of Puntarenas and scale
size, pargo 1s the largest, cuminate second, and corvina third. Comparing
pargo and corvina, the informants note that the flavor is "different," pargo
has harder meat, larger more open ribs, and a larger but thinner head,
Concerning the pair corvina and cuminate, the meat of cuminate ig reported as
having less flavor. Cuminate are also reported as having harder and flatter
heads, three big spines, and are very slippery. The responses to the
cuninate-pargo dyad resulted, once again, in cuminate being ranked as less
flavorful and more slippery. Pargo are noted as having a larger head and eyes
than cuminate.

Triadic Sort. The triadic sort rechnique is used only on corvina, Basi-
cally the ctriadic sort is a technique used to determine the relative
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TABLE 1,

Corvina Abstracted from Dyadic Comparisons

-

Defining Characteristics of Eleven Varities of

=i

ype of Corvina

ICharacteristic

Size*

« | Reina

~ | Coliamarilia

- } Cholesca

w | Cinchada

w | Zorra

w | Guavina

v | Aguada

& | Picuda

w | Rayada

» | Ojona

Thick Scales

4

xio Agria

Yellowish

x

x

x

Sllver

Golden

Black

3 Black Stripes Across

Stripes Along Body

Yellow Tail

Chata** Mouth

Small Downturned Mouth

Pointed Jaw

Elongated Jaw

Large Eyes

Small Eyes

Flat Head

Round Head

Wrinkled Head

Round

Two Barbs

Soft

From the Deep

*Rank orricy

HEothonnet shaped ™




TABLE 2. Defining Characteristics of Eleven Variaties of

tiburon (Shark) Abstracted from Dyadic Comparisons
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Type

of Shark

ICharacteristic

Gata

Espada
Torpedo

Tigre

Mamén

Bahia

Barrosa

Plcudo

Cornuda

Dark Grey

x | Aleta Negra

x |Martillo

Grey

x

x

Very Light Grey

Ash Colored Cenizo

Yellowish Brown

Cafe Claro (Light Coffee)

Black Stripes

Black Fin Tips

Black Spot on Nose

Yellow-Brown Tall

Dark Meat

White Meat

Rounded Hammerhead

Rectangular Hammerhead

Round Head

Pointed Nose

Bonnet Nose (Nato)

Comb (Peine) Sawfish Bill

Small Eyes

Large Eyes

Small Mouth

No Teeth

Fine Teeth in Mouth

Flattened Body (Aplastado)

Elongated Body

Thick Skin

From the Deep

Size

*Rank order
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similarity in meaning among the members of a set of terms. All possible
triadic combinations of the set of terms are formed and the respondent is
requested to select from each triad the term most different in meaning. The
two remaining terms are the most similar in the triad. The total number of
times each possible pair of terms is classified as the most alike is
calculated, resulting in a measure of the relative similarity of the terms.

In this study, all possible triads were formed of six locally recognized
corvina types, resulting in 20 triads. Corvina type similarity matrices were
‘calculated for each individual, and reasons for the various sorts were content
analyzed. The mean similnrity matrix for the entire sample can be found in
Table 3.

The similarity coefficients presented in Table 3 were scaled by dividing
by a constant resulting in a figure which varies between zero and one, with
one indicating a maximum similarity (equivalence) and zero a maximum distance.
According to the results of the triadic sort technique, the local fishermen,
on the average, perceive chola and zorra as the most unlike and agria and
plcuds as the most similar pairs within the set of six corvina types. An
average link cluster analysis of the values in Table 2 provides a clearer
representation of the perceived relationships between the six corvina types
(see Figure 2).

Turning to rationales for the triadic sorts, the distribution of the
various reasons provided for the 20 sorts can be found in Table 4.

The values presented in Table 4 indicate that weight/size and color are
the most frequently mentioned rationsles provided for the triadic sorts,
There i8 a large gap between these two categories and taste, value, form, and
scale size, the categories which come 1in next most frequently. The width/~
thickness and class (marketing categories, first, second class, etc.) manifest
relatively low frequencies. Categories mentioned but not entered in the table
(e.g., soft, noise made, rot resistance) manifest very low frequencies and
were used by only one individual each.

One thing that is evident in Table 4 is that there is a fair amount of
variability with respect to the rationales used in the sorts. This type of
variability in reasons for selecting the most different meuwbers of a triad can
.also result in variability in similarity matrices resulting from triad sorts.
An cxamination of the sta.dard deviations and maximum/minimum values for the
cells in the corvina similarity matrix indicates that there is a falr amount
of variability in individual similarity matrices also. It would be in-
teresting and {informative to determine the interrelationships between the
variance 1in the similarity coefficients and the frequency of use of the
various rationales for sorting. These two variable sets were intercorrelated
using canonical correlation, and the results of the analysis can be found in
Table 5.

In the analysis presented in Table 5, the triad sort rationale variable
set (e.g., weight/size, color, etc.) 1s conceptualized as the independent
variable, and the triad sort derived similarity coefficients as the dependent.
The analysis indicates that there is a statistically significant relationship
between the two variable sets. The first canonical variate is significant at
better than the .00l level and the second at 0.03. The canonical correlations
are .93 and .84 respectively,

The canonical variable loadings in Table 5 (the columns) can be inter-
preted as correlations with the canonical variate (Levine, 1977). For
example, within the independent variable set, taste has the highest corre-
lation with the first canonical variate. In turn, the canonical variates can
be viewed as factors of the variable asets. Percent of trace for a given
variable set 18 the eum of the squared elements of a column of canonical
variable loadings divided by the number of variables in the set, and is there-
fore the proportion of a set's variance associated with each canonical variate
(Levine, 1977). The redundancy coefficient is not symmetrical and {is
interpreted as the amount of variance in the dependent variable set trace




TABLE 3. Mean Similarity Matrix (Scaled) for
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Corvina Types

hola_ | Collamarilla Aguada | Agria ~Plcuda | Zorra]
Chola 1.00
Coliamariila .23 1.00
Aguada «25 .82 1.00
Agria .38 .27 .48 . 1.00
Plcuda .19 .88 97 «62 1.00
Zorra 17 .36 .61 .57 .58 1.00

N = 50
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CHOLA COLIAMARILLA AGUADA  PICUDA ZORRA - AGRIA

Figure 2, Average link cl‘uiter’"o‘naly‘sls of Corvina type similarity matrix.



TABLE 4, Distribution of Rationales for Trladic Sorts on
Corvina Types
Covtomaia. | of Times Usea | oowaton | Mimum | winimum
welght/size 9.1 5.4 19 0
color 8.2 5.6 19 0
form 1.7 2.5 12 0
width/thickness 0.4 0.7 3 0
taste 1.9 8.5 20 0
scale size 1.4 2.8 1" 0
class 0.4 1.4 8 0
value 1.8 3.7 19 0

N =50
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TABLE 5.

Canonical Analysis of Relationship Between

Triad Sort Rationales and Similarity Coefficients

Variables T W
welght/size -0712 089
color -0.64 ~0,52
form -0,15 -0.18
width/thickness -0,14 0.19
taste 0.72 =0.17
scale size -0,26 -0.08
class 0.20 -0.33
value 0.48 ~0.07

Percent of trace 16.5 16.0
chola-coliamarilla -0.16 -0,29
chola-aguada -0,16 -0, 46
chola-agria -0.08 -0.51
chola-plicuda -0,21 -0.44
chola-zorra 0.48 ~0.37
coliamariila-aguada -0.32 -0.20
collamarilla-agria 0.14 -0.01
coliamarilla-picuda -0.22 -0.09
coliamarills-zorra 0.35 -0.36
aguada-agria 0.17 0.52
aguada-picuda ~-0.60 0.60
aguada-zorra -0.01 0.47
agria-picuda 0.08 0.12
agria-zorra 0.70 0.24
picuda-zorra -0.09 0.36

Percent of trace 10,1 14,1

Redundancy cosefficient .087 .099

Rc 0.93 0.84

P <,001 .03
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accounted for by the independent variable set canonical variate (Levine,
1977). Thus, in the analyais presented here, 8.7 percent of the variance in
the dependent variable set trace (the similarity coefficients) can be
accounted for by the independent variables' first canonical variate, and 9.9
percent by the second, for a total of 18.6 percent, This modest but respect~
able sum indicates that the criteria used in the sorts do, in fact, influence
the similarity matrix derived from the sorts.

The two highest loading independent variables on the first canonical
variate are color and taste, but one is high positive and the other high
negative, This indicates that those who use color as criteria are less likely
to use taste. Turning to the dependent variables (the similarity coeffi-
cients) we find that those who use taste as criteria (high positive on the
first variate) and tend not to use color (high negative) make sorts that
result in higher similarity coefficients for the chola-zorra and agria-zorra
dyads. Those who use color, however, tend to make sorts that result in higher
similarity coefficient for aguada-picuda (see Table 1; both are “silver”).
The zero-order correlations bear out this analysis: the correlations between
frequency of use of taste as criteria and the similarity coefficlents for the
chola-zorra, agria-zorra, and aguada-zorra dyads are 0.60, 0.36, and -0.52,
respectively (p <.0l), Frequency of use of color has a high negative corre-
lation (~0.49; p < .01) with the agria-zorra similarity coefficient.

The highest loading independent variables on the second canonical variate
are weight/size and color. Once again, the signs of the loadings are opposite
indicating that those who use weight/size tend not to use color. Here we find
that those who tend to use weight/size and not color make sorts that result in
similarity coefficients which are lower for the chola-aguada, chola-agria, and
and chola-picuda dyads and higher for the aguada-agria, aguada-picuda, and
aguada-zorra dyads. The zero~order correlations also bear out the inter-
pretation of the second canonical variate. Use of weight/size as criteria 18
negatively correlated with the similarity coefficients between the chola~-
aguada, chola-agria, and chola-picuda dyads (r = -0.33 (p <.05), =-046 (p <
,01), and -0.39 (p <.01), respectively) and positively correlated with the
aguada-agria, aguada-picuda, and aguada-zorra dysds (r = 0.44, 0.55, and 0,38,
respectively, p < .01).

The variance in triad sort data suggests that certain experiential
variables msy be influencing the perception of the various corvina types
(Pollnac, 1975a,b). At this exploratory stage it nmight be revealing to
examine the potential influence of age, education, and years fishing experi-
ence on the fishermen's perceptions of corvina. The intercorrelations between
age, years of formal education, and years fishing experience and the - triad
sort variables can be found in Table 6.

The background variables used in the analysis presented in Table 6 are not
strongly related to the triad sort variables. In brief, the analysis indi~
cates that those with more fishing experience tend to perceive colimarilla and
agria as less similar and picuda and zorra as more similar. Individuals with
more education perceive coliamarilla and picuda as more similar and see less
of a similarity between zorra and both aguada and picuda. Finally, older
fishermen perceive zorra as being more similar to both aguada and picuda than
do younger fishermen. With respect to the categorized rationales for the
triad sorts, Table 6 indicates that younger individuals and those with more
education are more likely to use color as a rationale. Finally, those with
less education manifest a tendency to use scale size as a triad sort criteria.

111, Summary and Conclusions

The various techniques used were successful in both developing a taxonomy
of the fish known by the small-scale fishermen in Puntarenas and in deter-
mining the criteria used for classifying several important categories of fish.
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TABLE 6. Correlations Beiween Triad Sort Variables and
Background Variables

Background Varlables ]
Triad Sort Variables Fishing
Age Education Experience

Similarity Coefficients
= Chola-colfamara -.20 Y -.09
chola-aguada .00 .23 .00
chola-agrta ~.23 .01 -.15
chola-picuda -.18 .09 -.22
chola-zorra -.06 .05 -.12
coliamarilla-aguada -.17 .08 =-.15
coliamarilla-agria -.09 .08 -.33¢
coliamarilla-picuda -.12 27 -.03
coliamarilla-zorra .24 -.26 A8
aguada-agria -.13 .03 -.03
aguada-picuda -.09 .22 -.02
aguada-~zorra +33* -.35* .23
agria-picuda .03 -.06 .08
agria-zorra .23 ~.09 14
picuda-zorra «30* ~.29% <36*

Categorized Rationale
weight/size .08 .10 +00
color -.38% +29% ~. 14
form ~-.21 15 -.10
width/thickness .09 .05 .18
taste .07 - 15 -.06
scale size .25 -, 27* .16
class .22 -.15 .25
value .13 -.08 .07

N = 50 *p <.05



241

The triad sort technique was used to determine the relative importance of the
various classificatory criteria along with the socfocultural correlates of
this usage.

Overall, the analysis gives us some data pertinent to understanding what
tish are significant to the small-scale fishermen of Puntarenas and how they
organize these fish {n their minds. One of the basic propositions underlying
cognitive anthropology is that naaing is one of the most important methods of
ordering perception (Tyler, 1969); therefore, the analysis presented here
should help us understand how the small-scale fishermen in the Gulf of Nicoya
think about the fish in their environment. As pointed out {in more detail In
the introduction to this chapter, such an understanding is {mportant in
designing information systems and enhancing the {nteraction between the
fishermen and others, such as fishery biologists and extenslon agents, who
elther interact with or are planning to {nteract with the small-scale fishur-
men, For example, {f the full complexity and potential ablguity (c.ge, two
different fish with the same name or one fish with two different names at
different sizes) of the local classificatfon system is not understood, then
{nformation systems could produce erronecus data. In brief, the symbol
systems used by both those who gather and use i{nformation and those who pro-
vide the {nformation must be the same. The cquivalence of such systems is an
eapirical questfon which can only be answered by research such as that
presented above.

FOOTNUTES

ITechnically, sharks do have scales (referred to as placoids), but they
are quite different from what the non-biologist and the snall-scale fishermen
froz Puntarenas would refer to as a scale (D. Stevenson, personal communi-
cation).
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CHAPTER l4. PERCEPTIONS OF THE OCCUPATION OF SMALL-SCALE FISHING
BY R.B. Pollnac and J.J. Poggle, Jr.

Planned development of any sector of an econoay will be oaximally ef-
fective 1if proposed changes are carried out with an understanding of the
target population's attitudes, beliefs, and values towards the affected
occupations. Such an understanding may help to explain resistance to change
in some instances, and in others, it may facilitate developaent of programs
which best fit the needs of the turget group. For exanple, if development
plans tinvolve changes {n persoanel, knowledge of participant's perceptions of
involved occupations can be used to construct Televant recruitaent prograas.
Addicionally, development of the industry can be formulated in such a manner
that it will reduce perceived negative aspects while enhancing the positive.
Finally, {f changes involve restructuring certain aspects of the involved
sector, worker's perceptions of these aspects can provide some indication of
perceived functions which should be accounted for in developmental plans. The
three studies in this chapter examine fishermen's perceptions of their occupa~-
tion in the Gulf of Nicoya and Northwestern Costa Rica.

Study One Saall-Scale Fishermen's Perceptions of the Occupation of Fishing
in the Gulf of Nicoya, Costa Rica
By R.B. Pollnac

The purpose of this section of the chapter is to exaaine small-scale fish-
eraen's perceptions of the occupation of fishing in the Gulf of Nicoya.
Varfance in perceptions of the occupation will be related to other sociocul-
tural variables such as area of residence, ownership of productive equipment,
age, years fishing experience, and years of formal education.

I. The Saaple

Data for this study are based on interviews with 125 small-scale fishermen
from the Gulf of Nicoya, Costa Rica. Part of the sample wac drawn from Barrio
el Carmen, Puntarenas, and a sample of S0 small-scale fishermen were inter-
viewed at Costa de Pajaros.

Data concerning perceptions of the occupation of fishing were obtained Ly
posing open-ended questions to fishermen concerning what they moat and least
like about their occupatfon, whether or not they would like their son to
become a fisherman and why, and what they perceive as the qualities that make
a good fisherman. Finally, other socfocultural variables such aa age,
education, years fishing, and area of residence were determined by answers to
direct questions,

II. Annlysis

Positive Attributes of Fishing. Categories of responses to the question
concerning aspects of fishing that small-scale fishermen like most in compari-
son to other occupations can be found in Table I.

The most frequent response category refers to the monetary reward of
fishing., Many fishermen note that they can make more money by fi{shing than in
any other job available to them. The next most frequent response category was
the responac that they like everything about fishing. Fishermen who nade this
response said that there was nothing that they liked best-~that they liked
everything equally well. The third most frequent response category includes
responses referring to positive aspects of the environment such as “being in

Previous Page Blank
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TABLE 1. Parcent Distribution of Categorized Responses
Reflecting Positive Aspects of the Occupation of Fishing

‘@er Percent
Monetary Reward 30
Like Everything 28
Environment 15
Catching Many Fish "
Peaceful Life 7
Independent 6
Easy Work 2
Other 3
Do Not Know 2

N = 128
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the breeze,” "away from the noise,” “"in the pure air,” etc. Other response
categories manifest relatively low frequencies.

The three most frequent response categories were examined in terms of
their relationship to area of residence, vessel ownership, years fishing
experience, age, and formal education. Turning first to area of residence, we
find that rural fishermen (Costa de Pajaros) are more likely than urban
(Puntarenas) to reply that thel like most the monetary reward of fishing (40%
versus 23%, respectively; X¢ = 4,325, p <.05). This finding can be
explained by the fact that there is more occupational opportunity in the urban
area. Additionally, urban fishermen are more involved in the cach economy
(Pollnac, 1977); therefore, money i{s more salient to them. Area of residence
1s also related to the environmental category., Twenty-three percent of the
urban fishermen refer to positive aspects of the environment in contrast to
only 4 percent of the rural (%2 = 8.109, p <.0l). Perhaps, the crowding and
noise {n the urban environment increases the salience of the quiet and fresh
air of the open sea. The other high frequency response category (like every-
thing) is not related to area of residence.

Only one of the three high frequency response categories is significantly
related to veassel ownership. Fishermen who own their own boat are more llkely
to make positive statements about the ghysical environment than are non-boat
owners (21% versus 6%, respectively; X¢ = 4.842, p <.05). This is a diffi-
cult relationship to explain. One possibility is that it takes a relatively
high degree of commitment to fishing to become a boat owner, and a positive
feeling concerning the environment of fishing contributes to this commitment.

With regard to years fishing experience, age, and formal education, we
once again find that of the high frequency categories, only the environmental
category 18 significantly related to these variables. First, fishermen with
less experience (less than 10 years: X = 12.2 years) are more 1ikely than
those who have fished longer to respond that what they like most {is the
physical environment of fishing (26X versus 72, respectively; X2 = 8.978, p
<.01). This suggests that the longer one is a fisherman, the more he takes
the positive aspects of the environment for granted. This suggestion is some=
what supported by the fact that younger fishermen (less than 30 years of age;
X = 30.6) refer to the posltive aspects of the environment more than
older fishermen (231 versus 5%, respectively; X2 = 7.625, p < .01).
Finally, we find that fishermen with 4 or more years of education (sample mean
= 3.6 years) are more likely to refer to environmental factors than those with
less education (24X versus 5%, respectively; X2 = 8,441, p < .01).

Negative Aspects of Fishing. Turning to negative aspects of the occupa-
tion of fishing, Table 2 indicates the percent distribution of categorized
responses to the question concerning what fishermen like least about their
occupation.

A8 can be seen in Table 2, the most frequently response was that there was
nothing that the fishermen dislike about thelr occupation. The second most
frequent response category referred to the lack or loss of fish. Twelve
percent of the fishermen made complaints about environmental conditions such
as a dislike for bad weather, getting wet, or being exposed to too much sun.
Finally, 10 percent noted that what they dislike most about their job was
staying up at night. For the most part, net fishermen stay out with their
nets overnight. Other response categories manifested relatively low fre-
quencies.

The four most frequent response categories were examined to determine
their relationships with area of residence, years fishing experience, age,
education, and vessel ownership. Overall, the relationships between these
variables and perceptions of negative aspects of fishing were relatively weak.
With regard to the most frequent response category, the response that there
was nothing that the fisherman disliked about hie occupation, we find that it
appears to be associated only with vessel ownership. Vessel owners are less
likely than non-owners to respond that there is nothing they dislike about
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TABLE 2. Percent Distribution of Categorized Responses
Reflecting Negative Aspects of the Occupation of Fishing

[Category Percent |
Nothing 34
Specific Task 16
Lack of Fish 15
Environment (wind, rain, etc.) 12
Staying up all Night 10
Amount of Work 2
Problems with Equipment 2
Variance in Prices 2
Other 6
Dont' Know 1

N = 125
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fishing (23% versus 40X, respectively; x2 3.986, p < .05). It thus appears
that boat owners are a little more critical of the occupation. The two next
most frequent response categories (environmental factors and lack or loss of
fish) manifest no significant relationships with the independent variables.
Finally, reference to dislike of a specific task was significantly related
only to area of residence. Thirty-six percent of the rural in contrast to
three percent of the urban fishermen said that what they dislike about fishing
1s some specific task such as cleaning fish, bait fishing etc. (x2 = 24,802,
p ¢ .001). This finding can probably be explained by the fact that in the
rural area there i{s more kin involvement in fishing; e.g., crew members are
more often kinsmen (Pollnac, this volume). In this situation, younger kinsmen
are more likely to be assigned undesirable jobs than nonkinsmen; thus
increasing the salience of these tasks. This suggestion is supported by the
fact that individuals with fisherman fathers are more likely than other
fishermen to complain about specific taskas (24% versus 7%, respectively; X
= 7,068, p < .01).

Attitude Toward Son Becoming Fisherman. Another question reflecting
attitudes toward the occupation of fishing concerns whether or not a fisherman
would want his son to become a fisherman. Forty-six percent of the fiehermen
respond that they would like it if their son became a fisherman. There 18 no
relationship between this variable and age, education, and years of fishing
dichotomized at their sample means (X& = 0,839, 0.040, and 1.939,
respectively; p > .05). The lack of relationship between education and
attitudes towards one's son becoming a fisherman is surprising in light of
findings reported for Panama. There, small-scale fishermen who had more than
the mean number of years of formal education were less likely to want thelir
gsons to become fishermen (Pollnac and Ruiz-Stout, 1977). Further, the hypo-
thesis that individuals whose fathers were fishermen would be more likely to
want their son to become a fisherman is not supported by the data (x2 =
0,001, p > .05). The hypothesis that individuals who own the means of
production (e.g., boat owners) would be more favorable towards having their
sons follow in their footsteps is also rejected (X2 =« 1.137, p > .05). Both
of these hypotheses were also rejected by research conducted among small-scale
fishermen in Panama (Pollnac and Rulz-Stout, 1977). Finally, we find that
rural fishermen are more likely than urban fishermen to want thelr sons to
become fishermen (64% versus 33%, respectively; X2 = 11.373, p < .001),
This finding probably reflects the relatively high sallence of alternative
occupational opportunities In the city, a finding similar to that repurted for
Panamanian small-scale fishermen (Pollnac and Ruiz-Stout, 1977).

Categorized positive and negative responses to this question can be found
in Table 3.

The most frequent positive responses refer tu monetary reward and job
security. The next most frequent positive responses refer to the ease of the
work. Other positive responses were idiosyncratic and are included in the
“other” category. The most frequent negative response was that the fisheruen
would rather have his son study and learn another occupation, The next most
frequent negative response categc <y contalns responses such as “it 1s a hard
life,” "one is poorly treated,” "{t is slave work,” etc. Other negative
responses refer to the unpredictaoility of the catch and the fact that the
amount of fish being caught {s deceasing.

Perception of Attributes of Good Fishermen. Fishermen's perceptions of
the attributes of a goud fisherman provide us with another perspective on
their perceptions of the occupation of fishing. The respunses to the question
concerning the qualitles of a good fisherman will give some indication of the
small-scale fisherman's conceptualization of the body of knowledge and
personal characteristics necessary to function effectively as a fisherman.
The distribution of categorized responses to this question can be found in
Table 4.

Table &4 reflects the percent of respondents who referred to a given
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TABLE 3. Distribution of Rationales for Attitudes Toward

Son's Becoming a Fisharman

Eomle Percent
POSITIVE Make more money 15
POSITIVE Job security 13
POSITIVE Ease of work 7
POSITIVE Other 10
NEGATIVE Rather have him study 22
NEGATIVE it is a bad occupation 20
NEGATIVE Unpradictable catch 6
NEGATIVE Amount of fish decreasing 5
NECATIVE Other 2

N = 125
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attribute in their first two responses, The most frequent response category
concerns knowledge of the physical environment. Responses included in this
category indicate that a good fisherman must know the tides, currents, winds,
moons, weather, and the geography of the gulf. The second most frequent
response was that a good fisherman must know where the fish are located.
Know-ledge of use of fishing equipment was third highest in frequency. Ten
percent of the respondents referred to personal characteristics of fishermen.
These respondents suggest that a good fisherman must be strong, able,
valorous, and observant. General knowledge about fishing was cited as
{mportant by 9 percent of the sample. It is interesting to note that only 4
percent of the fishermen suggest that luck was one of the attributes of a good
fisherman. Attributing occupational success to possession of good equipment
was also a relatively rare response.

The first, and therefore most salient, high frequency responses were
cross-tabulated with area of residence, father's occupation, vessel ownership,
years fishing experience, age, and education to determine the interrelation-
ships between these variables and perceptions of the qualities of a good
fisherman. The results of this analysis are presented in Table 5.

Tabular entries in Table 5 are Chi Square. Focussing our attention on
variables manifesting significant relationships with perceived attributes of a
good fisherman, we find that urban fishermen are more likely than rural to
attribute fishing success to knowledge of fishing spots (291 versus 14%,
respectively). at this time, we cannot provide an explanation for this
finding., We also find that a greater percentage of fishermen whose fathers
are also fishermen (23% versus 7X) note that knowing how to use equipment is
an important quality of good fishermen. Once again, any attempt to explain
+his relationship would be speculative. Finally, boat owners are more likely
than non-owners to emphasize the importance of knowing the physical environ-
ment (54% versus 34%, respectively). This finding can probably be explained
by the fact that boat owners who also fish are usually captain of the vessel.
As captain, the boat owner decides when to go out fishing and return, and
knowledge of the tides, moons, weather, and currents is essential in wmaking
this decision; thus, environmental attributes are probably more salient to
fishermen who are boat owners. Years fishing, age, and education appear to
have no significant relationships with this variable.

III. Summary And Conclusions

Wwe find that, in general, the small-scale fisherman of the Gulf of Nicoya
has a rather positive attitude towards his occupation. Forty-six percent
report that they would like it if their sons became fishermen, and approxi~-
mately one-third stated that there was nothing they dislike about fishing.
Most frequently mentioned positive attributes of fiehing were the monetary
reward and environmental features such as fresh air and silence. Almost
one-fourth of the fishermen stated that they liked everything about fishing.

The fact that rural fishermen are more likely than urban to emphasize the
monetary rewards of fishing and want their sons to become fishermen gives ua
some indication of the directions future changes may make in perceptions of
the occupation. We predict that as the rural area becomes more like the urban
in terms of occupational opportunity and engagement in the cash economy, the
attitudes toward fishing in the rural areas will become more like those in the
urban. This suggests that unless changes emphasizing perceived positive
aspects of fishing are made in the industry, it will become more difficult to
recrult new fishermen. As noted above, almost twice as many rural as urban
fishermen would like it if their sons became fishermen.

In sum, we have exaained small-scale fishermen's perceptions of various
aspects of the occupation of fishing in the Gulf of Nicoya. Information
provided can be of use in planning and implementing development programs which



250

TABLE 4. Percent Distribution of Categorized Attributes
of Good Fishermen

Attribute — Parcent? |
Knowledge of physical environment 62
Knowledge of fishing spots 57
Know how to use fishing equipment 30
Personal characteristics (valor, strength, etc.) 10
Genoral knowledge about fishing 9
Luck [
Have good equipment 2
Like fishing 1
Other specific knowledge (not environmental) 6
N = 125

*Total exceeds 1008 because entries reflect categorization of the first
two responses to an open-ended question.

TABLE 5. Relationship (CHI SQUARE) Between Percelved
Attributes of a Good Fisherman and Selected
Soclocultural Variables

Attributes of a Good Fisherman ‘
Soclocultural nowledge o nowledge o now to
Varisbles Physical Environment Fishing Spots _Use Equipment
ural/Urban .n 3.96** 2.99
isherman Father 0.08 0.96 6. 154
t Ownership 5.074e 1.87 0.13
esars Fishing* 1.25 0.91 1.07
ge? 2.93 0.72 0.07
rmal Education® 0.8 kd.:l;l - 2.83

*Dichotomized at sémple means.  *p <0.05 (Two-talied test). N=12s
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will be wmaximally congruent with the fisherman's conceptualization of his
occupation.

Study Two Variance in Perceptions of Fishing and Farming among Small-Scale
Fishermen in the Gulf of Nicoya, Costa Rica
By R.B. Pollnac

Planned development of any sector of an economy will be maximally
effective 1if proposed changes are carried out with an underatanding of the
target population's attitudes, beliefs, and values concerning affected
occupations. For example, 1if changes result in displacement of individuals
who must shift to alternative occupations, knowledge of attitudes towards the
alternative occupations 18 essential to arrive at an understanding of the
potential for either acceptance or rejection of proposed changes. If auch
knowledge 1is obtained in advance of proposed changes, programs can be
structured to enhance the desirability of alternative occupations by focusing
on positive attributes and attempting to change negative perceptions (Pollnac
and Ruiz-Stout, 1977).

With respect to occupational perceptions, one area of potential importance
involves comparing individual perceptions of present occupation with possible
alternative occupations. Proceeding under the assumption that an individual's
perception of self {s related to that of his characterization of others
involved {n his occupation, we suggest that changes between occupations which
are differentially characterized will result in like changes in self per=-
ception. For example, {f ego characterizes others in his occupation in a
positive wanner, he is likely to have a positive perception of self. If he
characterizes those in an alternative occupation negatively, he is likely to
resist moving into that occupation because {t would result in a more negative
perception of self. It appears then, that an understanding of individual
percepticns of participunts in alternative occupations would be important in
predicting possible resistance to occupational change due to perceived self=-
identity conflict.

The purpose of this study is to examine the sociocultural correlates of
perceptions of farmers and fishermen by small-scale fishermen in the Gulf of
Nicoya, Costa Rica. The alternative occupation of farming was selected be-
cause it was the most frequently mentioned alternative occupation in response
to a question concerning what a fisherman would do if he could no longer fish
in the Gulf of Nicoya.

1. The Sample

Data for this study are based on interviews with 80 small-scale fishermen
from the Gulf of Nicoya, Costa Rica. Part of the sample (50) was drawn from
Barrio el Carmen, Puntarcnas, and a sample of 30 small-scale fishermen was
intervlewed at Costa de Pajaros.

Tests. The technique used here to investigate variability In perceptions
of the orcupations farmer and fisherman 18 the semantic differential. The
semantic differential 1s based on the assumption that an individual's life
experiences affect the connotative wmeaning of concepts (Osgood, Suci and
Tannenbaum, 1957). In this paper we compare the connotative meaning of the
concepts "fisherman” and “farmer” by having individual fishermen rank each
concept on a set of six bipolar attributes (see Table 6).

Three of the bipolar attributes (GOOD - BAD, HAPPY - SAD, INTELLIGENT -
STUPID) form an evaluation dimension, and the other three (STRONG - WEAK, FAST
-~ SLOW, BRAVE - COWARDLY) a dynamise (potency-actlvity) dimenslon (Osgood,
Suci, and Tannenbaum, 1957; Osgood, 1964). Each bipolar attribute was ranked
un a seven-atep scale with the emotively positive pole (e.g., GOOD) receiving
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TABLE 6. Bipolar Attributes Used to Differentiate
Farmers and Fishermen

1.
2.
3
8.
s.
6.

GOOD - BAD

HAPPY - SAD
INTELLIGENT - STUPID
STRONG - WEAK

FAST - SLOW

BRAVE - COWARDLY

BUENO - MALO

FELIZ ~ TRISTE
INTELIGENTE ~ ESTUPIDO
FUERTE - DEBIL

RAPIDO - LENTO
VALIENTE ~ COBARDE
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a value of seven, and the negative (e.g., BAD) a value of one.
The four independent variables (age, education, years fishing, and rural/
urban residence) were determined with the use of direct questions.

I1. Analysis

The mean values on each bipolar attribute and the dynamism and evaluation
dimensions can be found in Table 7. Overall Table 7 indicates that small-
scale fishermen tend to characterize farmer more negatively than fisherman.
In Figure 1, the mean values for fisherman and farmer are plotted on the
evaluation and dynamism connotative meaning dimensions. This figure makes it
clear that the vector leading from fisherman to farmer in connotative meaning
space {8 almost equally emotively negative on both dimensions.

The next step in the analysis was to determine if differences in con-
ceptualization of farmer and fishermen are related to other socioar tural
variables. Distance between fisherman and farmer (FFD) was calculat.d for
each connotative meaning dimension by summing the value for fisherman minus
the value for farmer on esch attribute within each dimension. This resulted
in an FFD on both the dyramism and evaluation dimensions for each individual
within the ssmple. Dynamisn and evaluation FFD's were intercorrelated with
age, education, years fishing experience, and area of residence (dummy vari-
able; rural = 1, urban = 2). The results of this analysis can be found in
Table 8.

Table 8 indicates that both years fishing experience and area of residence
are related to FFD. It appears that the longer one has been fishing, the
greater the FFD on both dimensions. Area of residence is significantly
related only to the evaluative dimension. Here the data suggest that evalu-
ative dimension FFD {8 greater for the urban than the rural fishermen. Table
9 provides mean values for the rural and urban samples on both dimensions, and
Table 10 provides these values for the sample dichotomized at modal years
f1shing experience (mode = 13 years). Figures 2 and 3 graphically display the
relationship between these two independent variables and perceptions of farmer
and fisherman.

Figures 2 and 3 clearly indicate the relationship between the independent
variables and FFD on both dimensions. In Figure 3, the distance between
farmer and fisherman on the evaluative dimension is clearly greater for the
urban fishermen than the rural fishermen. Differencea between the concepts on
the dynsmism dimension are approximately the same for both samples. Never=
theless, we can see that the urban sample, in contrast to the rural sample,
consistently ranks both farmer and fisherman higher on the evaluative
dimension. In Figure 3 we fina that individuals who fished less than the
modal number of years (13 years) tend to characterize fisherman and farmer
closer together on both dimensions ihan thuse who have fished 13 years or
more. Further, Figure 3 {ndicates that those who have fighed longest have the
most negative perception of farmers.

Pinally, since both years fishing and area of res‘dence were aignifi-
cantly related to evaluative FFD, the combined effects of these two variables
were examined. The multiple correiation between these two variables and
evaluative FFD is 0.30 (p < .05) indicating that together they explain nine
percent of the variance in the dependent variable, a modest but respectable
sua.

II1. Discussion and Conclusions
Part of a person's self-identity is obtained from membership and roles in

groups. Some 1is ascribed (e.g., sexual identity), and eome 1is achieved.
According to some authors, occupation forms a significant aspect of achisved



254

16 |

A
.nsmmu

5 |- o TR
g
o
.
-

| 1

DYNAMISM DIMENSION —

Figire 1. Location of FISIERIAN and FARER in Connotative Meaning Space.



TABLE 7. Mean Values on Bipolar Attributes and Semantic
Differential Dimensions for the Concepts
Fisherman and Farmer

Attribute or Dimension Fisherman Farmer
STRONG-WEAK 5.23 5.23
GOOD-BAD 5.39 5.40
HAPPY-SAD 4.93 4.44
INTELLIGENT-STUPID 5,36 5.08
FAST-SLOW 5.58 5.00
BRAVE-COWARD 6.20 6.00
EVALUATIVE DIMENSION 15.68 14.88
DYNAMISM DIMENSION 17,00 16.22

TABLE 8. Correlations between Independent Varlables and FFD on

Evaluative and Dynamism Dimensions

Independent Varlable Dynamism FFD Evaluative FFD
1. Age .06 .06

2, Education -.06 -.06

3, Years Fishing $22% . 22¢

4. Area of Residence .03 -.23"

N =280 *p < .05
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TABLE 9. Rural/Urban Differences in Mean Values on Semantic
Differential Dimensions for Farmer and Fisherman

Concept /Dimension Urban Rural F Ratlo P

Fisherman/Dynamism 17.7 15.8 17.68 <,001

Fisherman/Evaluative 16.0 15.1 8.05 <,05

Farmer /Dynamism 17.0 18.9 10.88 <01

Farmer /Evaluative 148.7 15.1 0.33 >.05
N 50 30

TABLE 10. The Effects of Years Fishing on Evaluation of Fisherman
and Farmer on Semantic Differential Dimensions

Concept /Dimension 3 .v;%" F"hé'-'-g;"o 5
|Fisherman /Dynamism 16.8 17.2 0.67 > .05
Fisherman/Evaluative 15.9 15.4 1.58 > .08
Farmer /Dynamism 16.4 16.0 0.3% > .05
Farmer /Evaluative 15.6 181 6.83 < .05

N 82 38 ‘Mode = 13
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identity (McKee, 1974), and participation in low~status occupations can result
in disesteemed self-identities. Our findings indicate that small-gcale
fishermen in the Gulf of Nicoya perceive farmers (their primary alternative
occupation) more negatively than fishermen. This suggests that they will
perceive a ehift from fishing to farming as possibly resulting in a loss of
self-esteem. It {s therefore predicted that if access to the fishery {s
restricted, fishermen who will be forced into farming will resist prlmarily
because they conceptualize farmers nore negatively than fi{shermen in con-
notative meaning space. Further, {f they go into farming, it {s possible that
loss of self-esteen will result in social problems until the system stabil{zes
through means such as formation of alternative social groupings to enhance
achieved fdentity and self-esteem. Although this generalization holds for
all fishermen, it i{s especially true for urban fishermen and those who have
fished longer. Urban fishermen, however, have more alternative occupational
opportunities than rural fishermen; thus suggesting that the impact will be
less in the urban area. This, however, {8 an empirical question which depends
on the fisharmen's perceptions of other alternative occupations relative to
fishing,

If access to the fishery s to be restricted, resulting in some fishermen
being dislocated, {t {s suggested that programs be {mplemented in advance to
either {aprove conceptualization of alternative occupations or {increase
occupational opportunity in desirable occupations. This presupposcs a
tusearch program structured to determine the relative des{rability of various
occupations. Further, formation or support of community groups as a means of
providing alternative wources for achieved {dentity may also help reduce the
impact of such a change.

In sum, w2 have seen that, in general, small-scale fishermen {n the Gulf
of Nicoya perceive farmers more negatively than they perceive fishermen.
Further, the degree of this negative perception is positively related to both
urban residence and years fishing experience. Finally, suggestions were nade
concerning programs to reduce impact of any changes which would result {n the
occupational dislocation of fishermen.

Study Three Small-Scale Fishermen's Perceptions of the Occupation:
Northwestern Costa Rica
By J... Poggle, Jr.

This study deals with an analysis of socio-cultural aspects of small~
scale fishermen frum northwestern Costa Rica. The purpose of the analysis {s
to describe perceptions of the occupation and to compare these with fisheraen
from the Culf of Nicoya to the south. Because the northwest coast {s a more
exposed environment than the Culf of Nicoya, it will be possible to suggest
what effect this wacro-environmental feature has on the perceptions of
occupation of otherwise fairly similar small-scale fishermen.

Knowledge of fishermen's perceptions of their occupation and how these
perceptions may be influenced by environmental factors (protected gulf versus
open ocean) can be useful {n designing change prograas, particularly {f these
require fishermen to utilize scological niches to which they are unaccustoaed.

1. The Sample

The ssmple eaployed in this snalysis coneiste of 70 fighermen from four
comaunities in the Gulf of Papagayo region of northwestern Costa Rica. All
available fishermen encountsred at landing sitea were interviewed in Playa del
Coco, Cuajiniquil, Jobo and Puarto Soley, Cuanacaste. 1t has been estimated
that thare arse some 200 fishermen in the northwestern region, thus approxi-
mately 35 percent of the total were interviewed.
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Fighermen in this region have small-scale operations, using wainly
outboard-povered skiffs and small boats (up to about 30'). Gill netting of
fish {s the most common form of capture, but some diving, various combinations
of gill net and line-fishing also take place. 0f our sample of 70 fishermen
and crew members, 30 used monofilament gill net, 27 used oultifilament gill
net, 7 were divers and the remaining 6 used various coabinations of linz and
gill nets.

Tests. Fishermen were asked open-ended queations concerning qualities of
good fishermen as well as what they most 1ike and dislike about fishing. From
these projective-like questions, perceptions of occupation may be derived.
Other socio-cultural variables such as age, years fishing, boat ownership,
education and father's occupation were measured by means of direct question=-

ing.

11, Analysis

Qualities of a Good Fisherman. Categories of first response concerning
perceived qualities of a good ficherman are presented in Table 1l. The most
frequent first response to this question 1s that one has to like fishing in
order to be a good fisherman. Thirty-nine percent of the sample mentioned
this f{dea. The next most frequent rerponse was that a person needed to know
how to use equipment in order to be good at fishing, Thirty-one percent
responded in this way. Together, these two responses account for 70 percent
of the responses. Personal characteristics of fisherren were belleved to
contribute to being a good fisterman in the view of 9 percent of the
respondents. As seen In Table 1), a variety of other responses make up the
remaining 21 percent of first responses, but none by itself accounts for a
large percentage.

The two most frequent responses were considered as they relate to the
independent variables of age, yrars fishing, boat cwnership, education, father
figsherman and father farmer. Age was not significantly related to the
dependent varlables, but years fishing was related (x2 = 7.75 p < .01) to
whether one emphasized “liking fishing” as a condition for being a good
figsherman. Those with less experience (below mean) cmphasized liking fishing
more than those with more years of experience. This scems to indicate that
fishing serves more #s a form of enjoyment to those who first enter the
occupation than those who huve been in the occupation for some time. There
was a corresponding tendency (44%) for respondents with fishermen fathers
(versus 33% for those with ron-fishing fathers) to consider liking fishing as
a requirement for being a good fisherman. Respondents socialized in fishing
houscholds tend to emphasize the need to enjoy fishing, perhaps as an out-
growth of their learning the “costs” of fishing from association with thelr
fishermen fathers.

Pos{tlve Aspects of Fishing. Turning to what fisherman most like about
fishing, we sce {n Table 12 the categories and percentages of responses. The
most frequently mentioned response had to do with some specific type of
fishing such as giil netting, diving, etc. Thirty-seven percent of the
responses were in this category. The second msot frequent response “catching
many fish” amounted to 16 percent of the responses, while "independence” and
gome specific aspect of the job (e.g., pulling net) tied for third most
frequent with 11 percent each. As seen in Table 12, a variety of other
responses nake up the remaining total.

These responses were also analyzed as they related to age, years fishing,
boat ownership, educatlon end father's occupatfon. It was found that none of
these independent variables was related to perceptions of what respondents
most like about fishing.

Negatlive Aspects of Fishing. Responses to the question of what fishermen
like least about fishing are shown in Table 13. We note here that negative
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TABLE 11, Quallities of a Good Fisherman

Category (f) Percent
Like fishing 27 39
Know how to use equipment 22 3
ersonal characteristics 6 9
Know fishing spots L] 6
General knowledge about fishing 3 8
Luck 3 4
N/A 3 ¥

Have good equipment

Know tides, weather, etc.




‘TABLE 12, Most Like About Fishing
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Category - 1) Percent]|
Specific type of fishing 26 37
Catching many fish n 16
Independence 8 "
Specific attribute of job 8 "
Monetary reward L 7
Environment [} 6
Like everything 3 8
Easy work 2 3
Peacefu! life 1 1
IDIK, N/A 2 3
’ N =70
TABLE 13, Like Least About Fishing

Eategory (U] Percent
Environment (wind, bad weather, etc.) 19 27
Nothing 18 21
Specific task n 16
Problem with equipment 9 13
Lack of fish 7 10
Other 8§, 6
|Prices 3 8
Amount of work 1 1
D/K 1 1
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aspects of the environment (wind, bad weather, etc.) form the most frequent
(27%) category of response. The category “"nothing” is second most common
(212), while some specific task (e.g., mending nets) is third. The fact that
negative envirommental features are emphasized is of interest, as these
fishermen exploit an exposed section of cocitline.

When these responses were analyzed in terms of the independent varfables
of age, years fishing, boat ownership, education, and father's occupation,
only one significant relationship emerged. This, too, had to do with negative
aspects of the environment. It was found that the more educated (above and
below the mean, 35 versus 13 percent, respectively) emphasized negative
environmental featurea as what they disliked most about fishing (X2 = 3,96 p
< .05, § = ,24). Thus in some way education contributes to a greater concern
with environment as a negative aspect of the occupation.

Open Ocean vs. Gulf of Nicoya. Small-scale fishermen's perceptions of the
occupation in the protected Gulf of Nicoya region have been discussed by
Pollnac. In this section we will compare responses from the northwestern open
ocean region with those from the protected gulf in an effort to sce how this
macro-environmental difference appears to effect perceptions of occupation.

Pollnac used the sawe tests to determine fishermen's perceptions of
qualities of a good fisherman and positive and negative aspectr of the
occupation. His sample of 125 was drawn from Gulf of Nicoya tishermen in
Puntarenas and Costa de Pajaros. His result are directly comparable to those
from the north.

Turning first to a comparison of the four most frequent responses to the
question of what makes a good fisherman, we note clear differences between the
reglons (Table 14).

It 18 most frequent responses of knowledge of the physical environment and
liking fishing that most differentiate the two regions. It would secer that
knowledge of acpects of the physical environment {particularly tides and
currents) is more important in the geographically constricted gulf than it is
{n the more open northwest region. It f¢ not clear why liking fishing would
be so important in the northwest. One suggestion is that open ocean fishing
is oore "intensive fishing,” requiring greater time and greater removal from
land and landbound society and thus cannot be carried out effectively well
unless one likes {t. As noted earlier, northwest fishermen often are 40 to 50
miles from land, while Gulf of Nicoya fishermen are never out of view of land
because of distance.

looking at the comparison of what fishermen from the two areas like about
their occupation, we again notec marked differences (Table 15).

It is interestirg that northwest fishermen rank aspects of the job itself
firet, while Gulf fishermen rank the monctary reward of work as first, This
suggests that there is more non-economic reward involved in the work of north-
vest fishermen from those in the south. This finding supports the ecological
interpretation that one has to like fishing in order to carry it out well in
the oore open high energy physical environment of the north.

Finally, turning to the negative aspects of fishing in the two areas we
present the four highest ranking of negative aspects in Table 16.

The rankings of negative aspects of fishing also seem to reflect the dif-
ference in ecological conditions between the two zones. Fishermen in the
northwest emphasize environmental difficulties as those which they dislike the
sost. It is also {nteresting to note that "lack of fish” appcars in the Gulf
fishermen's 1list of greatest concern and "problems of equipwent™ is that of
the northwest fishermen. Both of these concerns appear to be ecologically
based. The more heavily fished Gulf is subject to more deplation of stock
than the less intensely fished northwest. Problems with equipment 1B of
greater concern to oSfshore fishermen than those who are not so distant from

shore.




TABLE 14. Ranked, Categorized Responses:
Attribute of Good Fishermen
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klnk Gulf of Nicoya Rank Northwest Region

1 Knowledge of physical 1 Like fishing
environment

2 Knowledge of fishing 2 Know how to use fishing
spots equipment

3 Know how to use fishing 3 Personal characteristics
equipment

L] Personal characteristics L} Know fishing spots
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TABLE 15, Ranked Categorized Responses:
Most Like About Fishing

Lhnk Gulf of Nicoya Rank Northwest Region
1 Monetary reward 1 Specific type of fishing
2 Everything 2 Catching many fish
3 Environment 3.5 Independence
4 Catching many fish 3.5 Specific attribute of job
TABLE 16. Ranked Categorized Responses:
Like Least About Fishing
'Rlnk Gulf of Nicoya Rank Northwest Reglon
1 Nothing 1 Environment
2 Specific task 2 Nothing
3 Lack of fish 3 Specific task
4 Environment L] Problem with equipment
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111, Summary and Conclusions

Overall the fishermen of the northwest appear to i fairly positive about
their occupation but with clear preferences for spect tic types of fishing and
with the view that one must like fishing to be good at {t. This suggests that
development programs that require fishermen to change their mode of fishing or
require added labor may {nvolve resistance and recrui tment problems. Changes
{n node of fishing could conflict with thelr preferences for specific types of
fishing, while recruitment would potentially bring in {ndividuals who do not
have the psychocultural predisposition to the occupation.

Also suggested by the data s that environmental factors (inshore vs. off-
ghore) play a role in the occupational subculture that evolves within swall-
scale fisheries, For this reason too, planners should not assume that all
small-scale f{ishermen are equally amenable to diiferent types of fishing.
Studies to determine the soclocultural potential for change among fishermen
targeted for change programe should be carried out before decisions of
direction of change are made.

GENERAL CONCLUSIONS

The studies found that, overall, small-scale fishermen from the Gulf of
Nicoya and Northwest Costa Rica have rather positive perceptions of thelr
occupation. In the Gulf of Nicoya almost one-half report that they would like
{t {f their son became a fisherman and about one-third stated that there was
nothing they disliked about fishing. Fishermen from the Gulf of Nocoya also
perceived farming--thelir most likely alternative occupation--more negatively
than fishing. This negative perception was positively correlated with both
urban residence and years f1shing experience. Finally, in the northwest,
f{ehermen made it clear that one must like fishing to be good at it. As
detailed in the studies, these findings can be of use in planning and imple~
menting developmental programs which will be maximally congruent with the
fighermen's conceptualizations of thelr occupation.
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CHAPTER 15. KINSHIP LINKS AMONG SMALL-SCALE FISHERMEN IN THE
GULF OF NICOYA, COSTA RICA

BY R.B. Pollnac

When changes are proposed at the productive level of any sector of the
economy it {s {mportant to understand existing social relations between
individual workers at the level involved. Work groups with which individuals
are personally {identified provide a degree of paychological security and
satisfaction, and innovations perceived as threatening the structure of these
groups often meet resistance (Foster, 1973). Among saall~-scale fishermen,
changes in the nature or size of technology can result in drastic changes in
work group composition. Additionally, changes restricting access to resources
can result in denial of access to some group members who would normally enter
the occupation (Gersuny and Poggle, 1973). Theae individuals would be
disposseased of what they normally considered a right, and resistance to the
new regulations would probably develop. An understanding of these potential
problems will facifitate development of policy and plans which will minimize
social dislocations and increase the probability that proposed changes will
succeed.

Kinship plays an lmportant and varied role in the structure of the
occupation of fishing in many parts of the world. The importance of kinship
{n fishermen's work groups has been extensively cited in the literature from
regions as widely separated as Ghsna (Quinn, 1971), Peru (Sabella, 1974),
Micronesia (Knudson, 1970), the Faroe Islands (Biehr, 1963), Ulithi (Lessa,
1966), and the West Indies (Aronoff, 1967). The need for harmony on a vessel
s essential for success at sea, and kinship ties may enhance co-operativeness
within the work group. Other factors may also increase the tendency toward
kin based crews. For example, Gladwin (1970) notes that among the Mfante of
Ghana, boat crews with family cores are more stable than non~-kin linked crews.

On Moala kinship tles are related to the sharing and loaning of capital
equipment such as boats (Sahlins, 1962), while on Tikopia canoes are nominally
owned by heads of kin groups, but actually by the kin group as a whole (Firth,
1965). Sabella (1974) suggests that the use of kin in the crew among
small-scale fishermen from Peru is often related to keeping boat production
<ithin the family.

Among some flshing people, however, we find that kinship plays little or
no role in crew composition. Glacken (1955) notes that family members fish
from different vessels on Okinawa. This 1s done to minimize loss to
tndividual familles {f a fatal acclident occurs., Further, nelther Talwanese
(iamond, 1969) nor Malay (Firth, 1966) flshing crews are primarily based on
vin ties. Sorr (1972) reports a similar situation {n South India and suggests
that the skilled nature of the occupation of fishing raesults {in worker
recruitment on the basls of skill and Interpersonal ability rather than goclal
tles,.

[t 3lso appears that recruftment to the occupation of flshing takes place
alonyg ®insiudp !ines Ia many socletles. For example, in socletien cited above
whereln ~riow composition {s based on kinship links, kinship doubtless plays a
role {n recruftoent. Data from the Atlantic Coast of North America also
{ndicates a great deal of kinshlp tles between flshermen (Liguorl, 1968;
Proskie and Adams, 1969; Gersuny and Poggle, 1973).

In tinis chapter kinship Iinks between fishermen in the Gulf of Nicoya,
Gosta Rica will be examined. Specifically, the chapter provides a description
of the role of Kinship In :rew structure and recruitment to the industry. The
chapter also examlaes varfance In the role of klnship among different age and
residential proups,
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I. The Sample

Data for this study are based on interviews with 125 small-~scale fishermen
from the Gulf of Micoya, Costa Rica. Part of the sample wag drawn from Barrio
el Carmen, Puntarenas, and a saaple of 50 small-scale fishermen were inter-
viewed at Costa de Pajaros, a concentration of fishermen in a rural region
approximately 21 air-kilometers northwest of Puntarenas on the coast of the
Gulf of Nicoya. In both areas most small-scale fishermen fish from mutorized
wooden plank or dugout vessels from 15 to 30 feet in length using landlines
and/or nets, Some still use sail or oars. Fishing crewo usually consist of
three men. Sometimes unskilled individuals are taken along as helpers. Fish-
ermen report that crews are selected primarily on the basis of fishing skill,
Reported characteristics of undesirable crew members (1.e., bad character,
liar, thief, etc.) suggest that social skills are also important. Fishermen
report that catches are usually divided fifty-fifty, with one-half going to
the vessel and one-half being divided among the crew members. If an unskilled
helper is present, he gets a much reduced share which is determined by the
crew, In some cases trip costs are removed before division of catch, and in
others, costs are deducted from the vessel share. Although this reported
system is the most frequent, a random sampling of landings over a five-month
period has thus far identified some 25 systems (Sutinen, personal communi=
cation). It is important to note for purposes of this paper that variance in
catch distributfon often occurs when kin fish together. Sometimes the entire
catch 18 paoled, and proceeds go to the domestic group as a whole,

Data were obtained from .uestions included in a larger sociocultural
questionnaire. Interviews were cvaducted in Spanish.

II. Analysis

Turning first to the relationship between kinship and crew membership we
find that for the total sample, a slight majority (52%) of the fishermen do
not fish with kin. Thirty-four percent of the fishermen fish with at least
one relative, 10 percent with two, while only 4 percent fish with three or
more kinsmen,

As can be seen in Table 1, however, the rural and urban areas differ
significantly with regard to the role that kinship plays in crew membership.
Sixty~-six percent of the rural as contrasted with 36 percent of the urban
fishecrmen fish with relatives. This difference is statistically significant
(x2 = 10,817, p < .01).

Table 2 {ndicates kin types that fish with respond~nts fn both the rural
and urban area. Tabular entries refer to number c: respondents reporting
designated relative as a crew member.

The rural column in Table 2 sums to more than 50 because some rural
fishernen figh with more than one kin type. Overall, the greatest difference
hetween the rural and urban area with respect to crew menbership is the higher
proportion of brothers who fish together in the rural area., In the rural area
we find chat 38 percent of the fishermen fish with a sibling in contrast to
only 8 percent in the urban area (X2 = 16.875, p < .001). Age 18 not
related to inclusion of relatives in crew. The mean age of the sample is 30.7
years., TForty-eight percent of those lesda than 30, and 48 percent of those 30
years of age and older fish with relatives.

Turning to familial fnvolvement in fishing, Table 3 reflects number of
relativee of each respondent in the rural and urban areas who are involved in
fishing. Tabular entries refer to the number of respondents who report having
the ind{cated number of relatives involved in fishing.

For th: total sample the mean number of relatives involved in fishing 1is
4.12, 1f{ we dichotomize the entries in Table 3 at the sample mean we find
that only 13 percent of the urban fisherzen have 5 or more relatives who fish
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TABLE 1. Number of Relatives in Crew

Number Urban ural|
8 1 3
3 0 . 1
2 6 7
1 20 22
0 48 T
Total 75 50

TABLE 2. Relationships Between Respondents and Crewmembers

-ﬁolatlonshlp Urban Rural
Father 6 5
Brother 6 19
Son 5 [
Father's Brother 2 3
Mother's Brother 0 1
Nephew 2 1
Spouse 2 0
Cousin 2 5
Wife's Brother 2 2
Non-relative 48 17
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TABLE 3. Number of Relatives Involved in Fishing

Number of Frequency
| Relatives Fish.ng Urban Rurat

20 0 1

16 0 1

13 0 L]

12 0 3

n 1 5

10 0 3

9 0 3

8 0 L]

7 0 2

6 3 3

5 6 3

L] 7 2

3 9 8

2 13 5

1 19 1

0 17, 3

Total 4 50
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in contrast to 64 percent of the rural fishermen, a statistically significant
difference (x2 = 34,519, p < .001).

Table 4 prr 'des a breakdown of the various kin types involved in fishing.
Tabular entries .2fer to the number of reepondents who report having one or
more of the {ndicated kin type involved in fishing.

Confining our remarks to kin types reported by at least 20 percent of the
sample, we find that the rural sample ruports a significantly greater
proportion of fathers, father's brothers, and brothers {nvolved in f(ishing
(x2 « 7.726, p < .01; XI = 22,367, p <. 001; XZ = 8,078, p < .0OI,
respectively).

The preponderance of kinship links between fishermen in the rural arca {s
also indicated by the distribution of family names. If we limit our exami-
nation to family names shared by at least five fishermen, we find that {n the
rural area out of a sample of 50, one family name is shared by 19 fishermen,
another by 8, and four others by 5 fishermen each., In the urban area out of a
sample of 75, threc family names are shared by more than 5 fishermen each, and
in each case only 6 fishermen share the name.

Turning to occupational succession, we have already seen that a larger
proportion of rural fishermen have fathers who were fishermen. This suggests
that {n the rural area expectations are high that a fisherman's son will
become a fisherman. This suggestion {s supported by the fact that {n the
rural area more f{shermen report that they would like &t {f their son became a
fisherman than {n the urban area (64X versus 33%, X2 = 11.373, p < .001).
Further, {ndividuals who fish with relatives are more likely to want their
sans to become fishermen than those who do not (61% versus 37%, respectively,
X2 = 7,541, p ¢ .U1). Finally, as can be seen in Table 5, rural fishermen
are oore likely than urban to be {introduced into fishing by relatives.
Seventy-two percent of the rural fishermen were taught to fish by relatives as
opposed to “"l] 31 percent of the urban., This difference is statistically
significant (X< = 20,565, p < .001).

1I11. Discussion

Overall, kinship appears to play an important role i{n crew structure and
occupational succession among small-scale f{ishermen {n the Gulf of Nicoya.
The large number of fishermen who have relatives who fish clearly {ndicates
the salience of kiuship links {n this occupation. It is {mportant to note
that these links are primarily agnatic (i.e., through the male linec) as would
be expected in an occupation which {s composed principally of males (all
except one of the fishermen {nterviewed were males)., For the most part, these
kinship linky are more salient in the rural area than {n the urban area.

These interrelationships between kinship and small-scale fishing In the
Gulf of Nfcoya have several implications lor rescarch and development in this
sector of the economy. (1) Changes In technology which would affect work
group structure {{.e., by creating highly specialized Jjobs or radically
increasing or decreastng crew size) should be examined to determine the effect
they would have oun the role of kinship in crew structure. Attitudes toward
these potential effects should be adjusted to desired work group structure.
(2) Changew such as limiting entry to the occupation need to be more carefully
conducted In areas where occupational succession follows klaship lines.
Alternative occupational opportunities need to be provided to take the place
of the occupation that individuals had normally considered thelr birthright.
To be most succedsful, these alternative occupatfonal opportunities should
provide the same degree of satisfaction as small-scale fishlng. As a means of
achieving this poal, we need to understand the fishermen's perceptions of his
occupation In comparison with other occupatfons. (3) Finally, economic
studles involving fishermen's lncome should be aware of the degree of kinship
fnvelvement fn crew structure. Individual Lncome may appear to be low in some
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TABLE &, Kin Types Involved in Fishing

Relatlonship . S ,uura'mrmmwnunl
Father 132 k1]
Brother k1 ] 3
Son 8 L)
Father's Brother 6 2
Mother's Brother L 8
Nephew 2 1
Spouse 2 ']
Cousin 10 7
TABLE 5. Distribution of Individuals Who Taught Respondent to
Fish, Classified by Kin Type
Relationship UrbananumcyRural
Grandfather 0 1
Mother's Brother 1 1
Brother 3 6
Father and Cousin 1 0
Father i8 28
Non-relative e m
Totl R
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cases, but {f kinship involvement 18 high and {f the proceeds of the catch are
pooled for household use, houschold income may be higher than ind{vidual
income would suggest.

In sum, we have examined the extent of kinship {nvolvement in small-gcale
fishing {n tha Gulf of Ni{coya, Costa Rica, and have found that {t {s
relati{vely more ecxtensive {n the rural than {n the urban area. Implications
of kinship links in crew structurc and occupational succession were discussed
and considered of sufficient {nportance to warrant their consideration {n any
program of planned change which would affect the structure or recruitment of
work groups among these small-scale fishermen.
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CHAPTER 16. FUTURE ORIENTATION AMONG SMALL-SCALR PISHERMEN
BY R.B. Pollnac, M.C. Robbins and L. Robbins

An {mportant component to be considered in any situation of proposed
techno-economic change is the temporal perspective of the population involved.
It is clear that participation in change programs will be enhanced if the
participants are oriented toward the future as opposed to the present or the
past. This {s true because most development schemes do not pay off immedi-
ately-~there is usually a delay between the acquisition of new technology and
increased income or production. This delay after investment of time, effort,
and capital is often psrceived as risky, and in situations wvhere the outlook
for the future is uncertain or negative, individuals are less likely to defer
gratification (Thompson, 1975; Pollnac and Poggle, 1978). Where the per-
ceptions of the future are rather unfavorable, an orientation towards the
present and/or the past develops, and change programs oriented toward the
future are unlikey to succeed unlens they include some means of influencing
this temporal perspective. The studies in this chapter examine both attitudes
concerning future goal attainment and future investment orientations among
small-scale fishermen {n Costa Rica.

Study One Investnent Orientations among Small-Scale Fishermen in
2tudy One
the Gulf of Nicoys, Coata Rica

By R.B. Pollnac

Development programs which include technological change often depend, in
part, on the entrepreneurin] orientations of individuals {n the affected
sector, In developing countries this 1s especially true wlth respect to
small-scale fishermen, many .-f whom are already entrepreneurs as a result of
the nature of their occupation and productive equipment involved (Pollnac,
Gersuny and Poggie, 1975; Follnac and Poggie, 1978; Poggle, 1977; Aronoff,
1967). Although the cost of small-scale fishing equipment is not negligible,
it 18 still within means of a hard working fisherman who wisely invests his
earnings. Nevertheless, raapant {nflation {n many parts of the world coupled
with the perceived need for more sophisticated productive equiprent has led to
increased costs for the independent sriall-scale fisherman; thus making it more
difficult to inttiate and nustain development {n a sector of the economy which
is becoming increasingly important In reglons suffering from protein short=-
ages. Even in nftuations where initial development of the small-scale fishery
is produced by injection of funds from outside sources, there is still a need
to sustain development through investzent of reasonable amounts of profit to
provide for equipment maintenance and replacement. The marine environment is
especifally hard on equipaent {(Polina:, 1976), and {f such provisions are not
made, the initial investment may be lost due to destruction or breakdown of
product ive equipment. Glven these conditions, it is therefore essential that
we understand factors ussociated with {nvestment orientations among
small-scale [ishermen {Irn areas where development programs are antici-
pated.

Investment orientattony cannot bhe cconsidered without taking into account
theories concerning gratiflcation bhehavior. Some individuals, under certain
conditions, defer gratification; that ie they postpone immediate desires to
obtain more substantial rewards In the future. Others immediately gratify
their desires. Investment in productive equipment can be considered deferred
gratification behavior; therefore, investment orientations are relsted to the
larger body of theory dealing with grat{fication orientations.

Previous Page Blank
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A great desl of research has related gratification orientations to a host
of sociocultural variables. Variability 1in gratification orientations has
been related to modernization and acculturation. Some researchers report a
nositive relationship (e.g., Doob, 1960, Graves, 1967; Rogers, 1969; Inkles,
969), others find no relationship (Sexton and Woods, 1977), while one study
ceports a non-linear relationship with a tendency for deferred gratification
behavior to fincrease, level off, then decrease slightly as the degree of
modernization incresses (Pollnac and Robbins, 1972},

Studies relating age to deferred gratification have reported negative
(Mischel and Matzner, 1962; Lessing, 1968; Pollnac and Robbins, 1972; Levy,
1976), positive (Pollnac and Poggie, 1978), inconsistent, and no relationship
(Doob, 1971; Robbins and Thompson, 1974; Pollnac, Gersuny, und Poggle, 1975).
Socioeconomic status has been reported as having both a negative (Thompson,
1975; levy, 1976) end a positive relationship (Graves, 1967; Wober and
Musoke-Hutanda, 1971) with deferred gratification. Findings have also been
inconsistent with regard to urbaniration. Gold (1967) reports a positive
relationship between degree of urbanization and deferred gratification, while
several other studies report a negative relationship (Robbins and Thompson,
1974; Thoapson, 1975). Econoaic predictability and security (Rodgers, 1967;
Meade, 1971; Robbins and Thompson, 1974; Thompson, 1975; Margolis, 1977;
Sexton and Woods, 1977; Pollnac and Poggie, 1978), community level of economic
development and industrialization (iurner, 1971; Rosen, 1971), education
(Doob, 1960; Armer and Youtz, 197i), periodicity of income (Pollnac, Gersuny
and Poggie, 1975), efficacy and optimism (Pollnac, Gersuny and Poggie, 1975;
Thompson, 1975; Pollnac and Poggle, 1978) are all reported as having positive
relationships with deferred gratification. Finally, several researchers
rcport a negative relationship between deferred gratification and reward
salience (Mischel, Ebbesen, and Zeiss, 1972; Robbins and Thonmpson, 1974;
Thompson, 1975).

The large number and complexity of the variables related to gratification
orientations may be responsible for some of the inconsistent findings cited
above. Situational differences in the directions of relationships between
independent variables account for some of the inconsistencies (Pollnac and
Poggle, 1978). Thompson's (1975) research also supports the proposition that
situational constraints aust be carefully controlled. It 18 therefore
important to control for situational factors, as well as the variables cited
above, in studies concerning variance in investment orientations. The purpose
of this chapter is to examine investment orientations and their sociocultural
correlates among small-scale fishermen in the Gulf of Nicoya, Costa Rica.

I, Methods

Sample. Data for this report are based on interviews with 125 small-scale
fishermen from the Gulf of Nicoya, Costa Rica. A sample of 75 was drawn from
Barrio el Carmen, Puntarenas and a sample of 50 small~scale fishermen were
interviewed at Costa de Pajaros.

Several {mporant situational factors distinguish the rural and urban
areas. Individuals in the rural arza are much leas tied into the cash economy
than those in the urban area. In the rural area many small-scale fishermen
have subsistence plots and domestic animals (usually pigs and chickens).
Additionally, food can be bought or bartered from family, friends, or local
farmers at much lower prices than in the city. In the urban area fishermen
are locked into the cash economy. There is much less space for subsistence
plots and domestic animale; thus, almost all non-fish food {s purchased from
local shopkeepers. Finally, electricity is available in Puntarenas but not at
Costa de Pajaros. Consequently, numerous shops in Puntarenas are stocked with
luxury goods such as stereos, televisions, blenders and refrigerators which
depend upon electricity, thus increasing the salience of expensive, non-
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productive goods among the urban fishermen,

Tests. Investment orientations ware determined with the use of several
questions: 1) 1f you were to receive 1,500 Colones (approximately 8.5 Colones
equals one U.S, Dollar) as a gift or inheritance, what would you do with {t?
(2) {f you were to receive 8,500 Colones as a gift or inheritance what would
you do with {t? (3) Under what conditions would you invest in more fishing
equipment? (4) What would you {nvest in? Responses to all questions were
content analyzed. Responses to the first two questions were further
classified and coded ss deferred {f the response reflected an investment for
future gain (e.g., purchase fishing equipment, put {n bank, buy a business,
etc,) or immediate {f lacking an investment factor (e.g., buy things for the
house, clothing, etc.). The {mued{ate category was assigned a value of zero,
and the deferred a value of one. Values assigned to each of the two questions
were summed for each fisherman resulting in a scale having a range of from
zero to two, This scale {s referred to as the EGOCOMP Scale.

Turning to the {independent variables, self-evaluation of socioeconomic
position, perceived soclioeconomic progress, optimism, and efficacy ware
determined with the use of the ladder of life test (Cantril, 1963). The
ladder of life test consisted of showing the respondent a ladder diagram with
ten rungs. He was told that the top rung represented the best possible life
and the bottom, the worst. He was then requested to tell us where he felt he
stood on the ladder at the present time (Tg), five years {in the past
(T.5), and five years {n the future (T4s5).

Another potential indicator of occupational optimism used in this atudy
was the response to a question concerning whether or not an {ndividual would
like it if his son became a fisherman., It {s assumed that individuals who are
pessinmistic about the future of fishing would prefer their sons to enter other
occupations.

Material culture was measured with the use of a check list contalning
seven material items: }) indoor plumbing; 2) indoor toilet; 3) electricity;
4) radio; 5) television; 6) refrigerator; 7) sewing machine. Each {tem was
assigned a score of one {f present and zero if absent. The scores for all
eight {itens were sunmed forming a scale of material items. Item total corre-
lations were calculated and all were high (ranging from 0.48 to 0.82) except
for radio ownership. Radio ownership was eliminated from thec scale, and
{ten-total correlations were re-calculated, All item-totals were high (rang~
ing from 0.46 to 0.87; p € 0.01). The resultant scale, composed of aix items,
{8 referred to as the Material Cultural Scale.

Another aspect of material culture measured was fishing technology.
Fishing technologies were ranked from one to seven in terms of relative coa-
plexity, with the higher numbers referring to the least complex equipment.
The rankings were as follows: l-long line and net; 2-net and hand line;
3-net; 4-long line and hand line; 5-long line; 6-hand line; 7-hand (shellfish
collecting).

Exposure to mass media was measured by asking fishermen how many days per
week they listen to the radio, read newspapers, watch television, read
aagazines, and go to the cinema. Frequencies for the five mass medfa were
sumned forming a scale with a potential range of from 0 to 35. Item total
correlations were calculated and were found to range from 0.41 to 0,60, all
significant at better than the 0.0l level., Thia scale is referred to as the
nass media exposure scale.

Income was measured by responses to questions concerning total annual
income in the past year, income in the past month, and income in maximum and
ainimvm months. Pertfodicity of income was calculated by dividing the dif-
ference between the maximum and ainimus montha by the maximum, resulting in s
figure that varies betwsen zero (no periodicity) and one {indicating meximus
periodicity),

Age, father's occupation, and years of formal education were determined
from answers to direct questions. Finully, owvnership of means of production
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was considered as a potential indicator of econoaic security. This variable
was measured by determining i{f the individual fisherman owned the boat from
which he fished.

1. Analysis

Investment Orientation. Turning first to the dependent variables, we will
examine the range of responses to the four investment orientation questiona.
Categorized responses to the question concerning conditions which would lead
to investment in additional equipasent can be found in Table 1.

As can be seen in Table 1, the majority of fishermen said that they would
invest in additional equipment {f more fish ware available for capture. Only
32 percent provide other conditions; the most frequent of which was more
financing, In general, the small-scale fishermen feel that there has been a
drop in the number of fish available for capture over the years. In response
to a question concerning perceived changes in praduction, 73 percent responded
that less fish were baing caught at the present time. Twenty-one percent said
that the same amount were available, and 6 percent said more. Fifty-nine
percent of the fishermen attributed lowered production to the existence of
vore fishermen, boats, and nets. Ten percent, hovever, syggested that less
fish are available hecause shrimp boats have been killing the small fish and
their food. Overall, it appears the small-scale fishermen feel that there are
fewer fish available and that they would invest i{n more cquipment {f they were
sure they could catch more fish.

The types of equipment that fishermsn said they would invest in can be
tound {n Table 2. Most fishermen said they would invest in morc nets., Two of
those who would {invest in neta noted that they would buy nets with a smaller
mesh than the ones they presently use. The next most frequently response
category concerned the purchase of a launcha, A launcha is a dugout or plank
vessel from 18 to 36 feet in length with a small cabin and an inboard diesel
engine, Fifteen percent of the fishermen said they would lnvest in more line
for long line fishing, Other response categories are of relatively low
frequency.

Turning next to the question concerning what individual fishermen would do
with a windfall of 1500 or 8500 colones, we find that 66 purcent would {nvest
the larger amount into some type of fishing equipment while 48 percent would
do the same with the smaller amount. Types of equipment, as specified in
responses, can be found in Table 3.

Only a small percentage of the fishermen indicated that they would invest
in ventures other than fishing. What is interesting i{s the fact that, wlith
respect to the 8500 colone question, only about one-fourth of the fishermen
made responses lacking an {investwent factor. A larger percentage made
non-deferred responses to the 1500 colone question, noting that it was an
agount unworthy of investment. These findings are in keepiny with Pollnac,
Gersuny and Poggie (1975) Pollnac and Poggie (19783 and Poggle (1979) who
suggest that a deferred orientation is an adaptive characteristic among small-
scale fishermen.

Description of Sample Characteristice on  Independent Veriables. The
distribution of the independent variables within the total sumple and the
rural and urban subsamples can ba found in Table 4.

The F-Ratlos in Table &4 refer to differencees between the rural and urban
samples. As can be seen in Table 4, differences between the two subsamples
are quite extensiva, The urban saaple 1s older than the rural, uses more
complex fishing gear, 18 composed of fewer boat owners, and ia less likely to
look favorably upon one's son becoming a fisherman, With regard to
self-evaluation of socioeconomic position, the urban fishermen are higher both
five years in the past and the future. Overall, however, the urban fishermen
feel that they are worse off today than five years 1in the past, thus
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TABLE 1. Percent Distribution of Preconditions for Investmerit in
Additional Fishing Equipment

Condition Percent

More fish 68
More financing 21
Nothing H
Better prices _ 3
Pay off present debts 1
Need for spare equipment 1
Loss of present equipment 1
N =80

TABLE 2. Percent Distribution of Equipment Types
Mentioned as Possible Investments

Equipment Type Percent
Net (trasmallo) 86
Launcha (vessel) 29
Line 15
Nothina H
Motor 3
Boté (small boat) 1
Whatever | lose i

N =80
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TABLE 3. Percent Distribution of Consumption
Aspiration Responses

Response

8500 Colones

1500 Colones

Percent Percent
Fishing equipment (general) 84 39
Launcha 9 0
Equipment for vessel 6 2
Boté 3 L}
Motor 3 1
Down payment on equipment 0 2
Agricultura! equipment and seed 1 0
Study 0 1
Buy fish to sell 0 2
Buy animal to fatten ] 2
Put in bank L] 3
Save (bank not mentloned ) 3 6
Non-investment responses (e.g., 26 38

clothes, household items, etc.)

N =125
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Variable ST':";,'Q o e, F-Ratio d.f. p

Age 30.7 32.7 27.6 5.15 1123 <, 05
Education 3.6 3.9 3.2 1.87 1123 >,05
Years Fishing Experience 12,3 12,6 11.8 0.23 1123 »>,05
Own Boat (1) .38 .31 .50 4.85 1123 <05
Fishing Gear (scale) 3.7 3.3 8.3 14,61 1123 <, 001
Ladder To 4.8 8.5 8.1 0.77 1123 >.05
Ladder T_5 4.8 5.1 3.2 16.31 1 123 <, 001
Ladder T 7.2 7.8 6.5 5.13 1. 83* <. 05
Ladder To - T_s 0.0 -0.6 0.9 6.81 1123 <,05
Ladder T#S - To 2,6 2,9 2.3 1.15 1 .83* >,05
Like Son to Become Fisherman R6 .33 .68 12,31 1123 <.001
Watch TV (days/week) 2,7 2.8 2.7 0.06 1123 >,05
Listen to Radio (days/week). 5.2 8.7 6.1 7.52 1123 <01
Read Newspaper (days/week) 1.8 2.8 0.3 26.71 1123 <001
Read Magazine (days/week) 0.9 1.2 0.5 3.50 1123 »>.05
GCo to Cinema (days/week) 1.2 1.9 0.1 22.96 1 123 <001
Mass Media Exposure Scale 1.9 13,4 9.7 7.63 1123 <.01
Running Water (%) .52 .83 .06 159.86 1 123 <.001
Electricity (%) 49 .81 .02 187.79 1 123 <001
Radio {%) .82 .79 .86 1,07 1123 »>.05
TV (V) .34 .56 .02 56.83 1123 <,001
Refrigerator (%) A3 . .00 13,38 1123 <, 001
Sewing Machine (%) .30 .33 .24 1,25 1123 >.05
Toilet Indoors (%) .35 .57 .02 58,86 1123 <,001
Material Culture Scale 2.2 3.3 0.8 125.68 1 123 <,001
Income (maximum month) Colones 1988 2814 1416 9,53 1 115*% <, 01
Income (minimum month) Colones #463 623 248 13.60 1 115% <. 001
Income (past year) Colones 11,153 13,711 6838 5.18 1 41% <, 08
Income (past month) Colones 670 824 432 7.73 1 100* <,01
Farmer Father (%) .25 .23 .28 0.45 1123 »>,05
Fisherrian Father (%) .53 .43 .68 8.10 1123 <. 01
Income Perloicity .75 N .78 8.72 1 115% <05

*d.f. varies due to missing data on Income and ladder questions.
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contrasting with the rural who report that they are in a more favorable
position, As would be expected, urban fishermen are more exposed to the mass
media and score higher on the material culture scale. This {8 a direct result
of the ready avallabllity of electricity, clity water, and mass media in the
urban setting. Urban fishermen's Incomes are also significantly higher thawn
the rural. Income periodicity, however, 1s greater in the rural area.
Finally, a larger percentage of rural rishermen have fathers who are also
fishermen.

Interrelationships between Independent and Dependent Variables. turning
first to gratification orientations, the correlations between most of the
independent variables and the EGUCOMP Scale can be found in Table 5.

ladder T4s5 (response) in Table 5 refers to whether or not the respondent
refused to guess where he would be on the ladder of life test flve years ln
the future. This variable was created because a significant proportion of the
sample refused to hazard a guess concerning the future. It 1Is suggested that
refusal tc cespond to the future component of the Iadder test indicates a
feeling of lack of control over the future (a non-efficacious feeling). This
variable was therefore dichotomized with {individuals who give a response
receiving a value of one, and those who refuse to respond a value of zero.

Overall, the results are relatively weak. As can be seen in Table 5, only
fishing gear complexity and minimum month income are significantly related to
the EGOCCMP Scale in both the total sample and the urban subsample. The
mater{al culture scale is significantly related to the EGOCOMP Scale only for
the total sample.

The results are especlally surprising with regard to income perfodicity.
We have ecarlier argued and presented strong findings indicating that income
periodicity is positively related to a deferred orientation (Pollnac, Gersuny,
and Poggie, 1975; Pollnac and Poggie, 1978). On retrospect however it seems
possible that there might be a non-linear relationship between periodicity and
the EGCCOMP Scale. Periodicity, up to a certain level, may stimulate a
deferred orientation as has been argued in previous papers (Pollnac, Gersuny
and Poggle, 1975; Pollnac and Poggle, 1978). Nevertheless, it could be argued
that a very high level of periodicity may result in a situation of finsecurity
and instability which could have just the opposite effect, Examination of a
scattergram of the two wariabl.s sugpested that this f«, in fact, the case,

Second urder polynomial regressions were calculated between the dependent
variable and periodicity for the total sample and each subsamp® .. This
analysis indicated that the relationships are not statistically significant
for either the total sample or the rurai sample (R = 0,20 and R = 0.07,
respectively; p > .05). The results are, however, statistically significant
for the urban subsample (R = 0.33; p < .05).

Finally, despite extensive differences between the two subsamples with
respect to variables found to be related io economic gratification orienta~
tions in other studies, we find that the rural and urban subsamples are not
significantly differant with respect to mean EGOCOMP Scale scores (1.44 versus
1.29, respectively; F-Ratio = 1,136, d.f, = 1 123, p > .05).

As a means oi determining combined effects of independent variables on
economic gratification orlentations, a stepwise multiple regression procedure
was used to further analyze the data. In this procedure all 1independent
variables are intercorrelated with the dependent variable, and the independent
variable which explains the most variance Ls entered into the equation fivst,
The next variable entered is the one which explains the most variance with the
first controlled. Thia procedure {s continued until all varlables are entered
or a previously set criterfon is reached. In the analysis presented here,
entry into the regression equation was restricted to variables which add at
leaat 2 percent to the total amount of variance explalned. The rural sub-
sample was not independently analyzed since it manifests no aignificant
relationships between the independent and dependent variables. The results of
this anlaysis with respect to the total sample can be found in Table 6.
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TABLE 5. Correlations between EGOCOMP Scale and Independent
Variables for Total Sample and Subsamples

Variable ;‘:'_!tflle gg;:‘ g:_,:;:‘_o
Age -.09 -.09 -.06
Education -.01 -.01 0
Years Fishing Experience .09 .00 .18
Own Boat .03 .00 .0
Fishing Gear Complexity .18* -.12 .30%
Ladder T, -.16 -.22 -.n
Ledder T_, -.03 ~.07 .05
Ladder T+s (response) .16 .23 .10
To-Tos -.10 -.13 -.13
Like Son to become Fisherman .15 .06 A7
Mass Media Exposure Scale -.08 -.02 -.06
Material Culture Scale - 19 -7 -.18
Maximum Month Income -.16 .06 -.22
Minimum Month Income -, 224 .01 -.26*
Father Farmer -.14 -.2 -1
Father Fisherman A7 .20 .13
income Periodicity .13 -.07 .23
N "7 50 67

n < .05
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Table 6 indicates that three independent variables--minimum monthly
income, father farmer, and material culture--explain 9 percent of the variance
in the dependent varfiable, This multiple correlation {is statistically
significant at each step, but the total amount of variance explained by these
three variables 1s disappointingly small,

Turning next to the urban subsample, the second order polynomial
regression between periodicity and the EGOCOMP Scale was forced into the
equation first. This procedure was justified by the fact that the curvilinear
correlation between periodicity and the dependent variable was highe- than
that between the ECOCOMP Scale and all other independent variables. The
stepwise procedure was initiated following the entry of periodicity., The
results of this analysis can be found in Table 7.

With regard to the urban subsample, the first five independent variables
entered explain a total of 26 percent of the variance in the dependent
variable. This modest, but regpectable, amount is statistically significant
at the .0l level.

Turning to the question concerning small-scale fishermen's preconditions
for further investment 1in fishing equipment, high frequency categorized
responges were cross tabulated with age and education dichotomized at their
sanple means (30.6 and 3.6 years, respectively), years fishing experience
dichntomized at ten and ten or more years, area of residence and net fishing
(in any combination with or without line fishing) versus long or hand line
fishing only. The results of this analysis can be found in Table 8.

As can be sgeen in Table 8, only age and education are signifi{cantly
related to the dependent varf{ables. First, we find that older fishermen are
more likely than younger fishermen to supggest that more financing is an
{mportant precondit{on for fnvestment (n additional equipment (32 versus 12
percent, respectively; X2 = 5.143, p ¢ ,05), Next, we see that fishermen
with more than the zample mean years of educatfon are more likely to use "more
fish” (78 versus 53 percent; X2 = 5,713 p €< .02) and less likely to use
"more financing” (13 versus 32 percent; Xé = 4,355 p < .05) as preconditions
for {nvestment {n additional equipment.

Equipment types mentioned as possible investments were cross tabulated
with the same Independent varfables, and ihe results of this analysis can be
found tn Table 9.

Table 9 indicates that only area of residence and use of net are related
to possible {uvestments in fishing equipment., First, 56 percent of the urban
fishermen, In contrast to only 30 percent of the rural sald that they would
invest In a fishing net (X2 = 5.098, p ¢ .05). Finally, net fishermen are
more likely to make further investments In nets (65 versus 21 percent; X2 =
15,663, p < .001) and less likely than non-net fisi, rmen to make further
investment in a launcha (20 versus 41 percent, respectiv.ly; X2 = 4,457, p ¢
+05) or long lines (7 versus 26 percent, respectively; X2 = 6.102, p € .02),
Flgure | graphically displays the {nvestment orientations of the different
types of fishermen.

111, Discussion and Conclusions

Turning first tu preconditions for further {nvestment in capital equip-
ment, we have scen that older fishermen and those with less education are
those most likely to note that they would invest in more fishing equipment {f
more financing were available, Flshermen with more than the sample mean years
of educatlon, however, are more likely to argue that they would like to see an
increase in fish available for capture before they make further inve:ctments {n
equipment. This finding makes sense {n light of the fact that 85 percent of
the fiskernen with four or more years of education in contrast to only 59
percent of those with less than four years, fndicated that the amount of fish
available for capture has decreased over the years (X< = 5.547, p < .02).



TABLE §. Stepwise Multiple Regression between EGOCOMP Scale
and Independent Variables for Total Sample

Variable Entered Partial ____ Muitipie Regression
and Controlled to Enter with EGOCOMP Scale
Minimum Monthly Income -.22 J22%
Father Farmer -.16 27
Material Culture Scale -.15 .30*

N=117 *p <.05

TABLE 7. Stepwisa Multiple Regression between Independent Varlables
and the EGOCOMP Scale for the Urban Subsample

Varlable Entered Partial Multiple Regression
and Controlled to Enter with EGOCOMP_Scale
Periodicity (2nd order .33 33
polynomial)

Fishing Gear Complexity .25 Jg1er

Like Son to be Fisherman 21 N 1L
Father Farmer -.20 1Ll
Material Culture Scale -.19 JS1M%

N=67 #p <.05 *“*p <.01

TABLE 8. Correlations (Phi) between Preconditions for Investment
in Additional Fishing Equipment and
Selected independent Variables

Independent Variables More Fish More Financing
Age -.16 .25%
Education J27%4 -.23%
Fishing Experience -.16 .07
Area of Residence .12 10

Use of Net .05 .01

N=80 % <.05 *%p <.02

285
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TABLE 9. Correlations (Phi) between Equipment Types Mentioned as
Possible Invastments and Selected Independent Varlables

Equipment Type

Independent Variables Net Tauncha Long Line
Age -1 .13 .03
Education .09 -.07 -.06
Fishing Experience -.10 .00 -.12
Area of Residence «25% .02 1N
Use of Net Japaee ~. 20 ~.284¢

N=80 4 <05 #*4p <,02 #*p ¢,001
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NET (65%)

LAUNCHA (20%)
LINES (7%)

OTHER OR NONE (8%)

NET FISHERMEN

NET (21%)

LAUNCHA (41%)

LONG & HAND LINE
FISHERMEN LINES (26%)

OTHER OR NONE (12%)

Figure 1,-~Investment Orientations of Long and Hand Line and Net
Fishermen.
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In general, most fishermen agree that average catches are deceasing, but the
more educated are less likely to view increased financing of equipment as a
solution to the problem.

With regard to fishing equipment as possible investments, it can be seen
that, in general, fishermen have a tendency to reinvest in the same general
type of equipment that they are already using. The positive relationship
between urban residence and orientation toward investment in nets can be
explained by the fact that there 18 a greater percentage of net fishermen in
the urban area, and net fishermen tend to say that they would invest in wore
nets.

Turning to the correlates of gratification orientations, we found strong
rural/urban differences. As a matter of fact, the significant zero order
correlations for the total sample probably result from the significant
correlations between the dependent and independent variables within the urban
sample. We will therefore focus our discussion on the urban sample.

The analysis indicates that there is a .endency for deferred economic
gratification orientations to increase, level off, then decrease as the degree
of income periodicity increases in the urban subsample. It is interesting to
note that although the rural subgroup manifests a higher degree of income
periodicity than the urban subsample there is no significant difference in
economic gratification orientations between the two areas., This suggests that
situational factors might be affecting the relationships between the two
variables.

As periodicity of income increases, skillful management becomes essential
for survival. A future orientation must be maintained to preserve and
allocate income to support onc's self and family during periods of little or
no production (Pollnac, Gersuny and Poggle, 1975; Pollnac and Poggle, 1978).
It was suggested above, however, that after periodicity of income increases to
a certain point, economic insecurity may result. Several Investigations have
related economic predictibility and security to gratification orientations
(Rodgers, 1967; Meade, 1971; Robbins and Thompson, 1974; Thompson, 1975;
Pollnac and Poggle, 1978; Margolis, 1977). At this higher level of income
periodi{ty, with {ts concomitant economic insecurity, the individual is living
from day-to-day, probably in debt to friends, family, shopkeepers, and
middlemen. 1{f he does not spend what he recefves, it may soon be claimed by
his creditors. Several situational factors may account for the differential
existence of these phenomena in the rural and urban subsamples.

It was noted above that individuals in the rural area are much less tied
into the cash economy than those in the urban area. In the rural area many
small-scale fishermen have wsubsistence plots and domestic ani{mals (usually
pigs and chickens) to help them through less productive periods. Additionally,
food can be bought or bartered from family, friends, or local farmers at much
lower prices than {n the city. Thus a high level of fishing income periodi-
city probably does not generate insecurity in the rural area since other
resources are avallable. Further, subs{stence plots and domastic animals
probably assist in leveling out overall periodicity.

In the urban area fishermen are locked into the cash economy. There is
much less space for subsistence plots and domestic anlmals; thus, almost all
non-fish food {s purchased from local shopkeepers, Electricity and luxury
goods such as televisions and refrigerators are readily available. Televisions
are extremely expensive {n Costa Rica, yet over 50 percent of the urban
fishermen report that they own one (only one fisherman in the rural sample
owned one along with a generator which was necessary for {ts operation). The
urban small-scale fishermen obtain these luxury goods on credit, thus locking
themselves {nto monthly payments for both ut{liti{es and the items themselves,
Thus, for the urban fisberman, i{ncreases in pericdicity demand a deferred
orientatiun in order to pay bills and purchase food. When periodicity of
fncome goes beyond a certain point, however, the urban fi{sherman, in contrast
to the rural, goes further into debt and has iittle opportunity to invest in
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the future, His funds become committed to past purchases and present
existence,

This same type of explanation holds for the significant negative zero-
order correlation between minimum monthly income and gratification orienta-
tions in the urban area. This correlation indicates that the lower the
minimum monthly income, the more deferred the individual fisherman. Once
again, this is adaptive in the urban context where fishermen are locked into
the cash economy, The smaller the minimum monchly income, the more one needs
a deferred orientation to put aside money earned in more productive months for
support in lean months, In the rural area, as described above, lesser
involvement with the cash economy and alternative food sources reduces the
effects of small minimum monthly fishing incomes.

The strong posi{tive relationship between the fishing gear complexity scale
and the EGOCOMP Scale indicates that as gear complexity increases, the
deferred orientation decreases. Since most responses coded as deferred are
fishing equipment, it appears that those who already use complex equipment are
less likely to say that they would use a sudden windfall of money for more
equipment, Apparently the need for additional gear 18 not very salient among
fishermen who are adequately equipped. The alternative explanation that those
with more complex equipment have lower periodicity and higher minimum wonthly
incomes thus reducing the need to defer was rejected because correlations
between these Income varfables and gear complexity were -.12 and -.22,
respectively, within the urban sample (N = 67, p > .05).

Once again we find {mportant situational constraints affecting the
relntionships between economic gratification orientations and other variables,
In this case, economic gratification orlentations are related to Iincome
periodicity and minimum monthly income only in the urban area where small=~
scale fishermen are committed to the cash economy and often in debt due to the
credit structure. Further, income periodicity and minimum monthly income are
related to economic gratification orientations only where the effects of these
variables are not leveled out by less obvious incomes such as produce from
subsistence plots and small domestic animals. The importance of this variable
in contexts of planned change suggests that the situational determinants of
economic gratification orientations are of utmost significance, and develop-
ment schemes should be involved with creating environments favorable to
deferred orientations i{f they are to succeed.

Study Two Income Periodicity and Expectations of Goal Attainment among
Small-Scale Fishermen in the Gulf of Nicoya, Costa Rica

By M. Robbins, R. Pollnac and L. Robbinsl

There is a large and growing literature in the behavioral sciences which
shows that peoples' subjective perceptions and evaluations of their 1ife
situations and thelr expectations and plans for the future are essential
ingredients 4in any research paradigm which seeks to explain a sizeable
proportion of their behavior,

Important to this perspective is the notion that people inhabit and adapt
to "meaningful environments” as well as objective sets of circumstances. That
18, people simultaneously exist in multiple environments, both subjective and
objective, and the degree of congruence betwesn them is at best problematic.
Accordingly, a group of Individuals living in ostensibly similar objective
situations may, or may not, all be in the same subjective "psychological
situation.” The obverse of course is also true. Assuming this enables us
conceptually to cope with the fact that people in similar objective eitua~
tions, say social locations (e.g., social classes, occupations, marital and
legal statuses, residences, etc.) need not a priori be expected to all think
and feel the same way, nor engage in the same behavior (e.g., remain in these
locations for the same duration; follow similar alternative courses of action;
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respond the same to the same stimull, etc.)s This is because at least some of
the variation in people's mental and outward behavior (especially optative as
opposed to coerced behavior), can be presumed to be governed by their avail-
able knowledge, evaluations of their situations and perceived opportunities
and expectations concerning the future. In other words, because part of their
behavior 18 determined by their subjective environment.

An important consequence of this perspective is that it allows research
aimed at assessing the “psychological situation” to achieve parity with
research aimed at assessing “ecological,” “demographic,” “economic” and
"gsociological” situations because variables and data drawn from all these
approaches (and perhaps others) are normally required to complete a full
understanding of human behavior in any given instance. 1t also forcea us to
realize that the "definition of a situation” imparted to it by “analysts,”
“development-agents” and “applied behavioral scientists” may be at odds with
the definition of the situation imparted to it by the target populations
themselves, Finally, it makes the search for the nature and correlates of
subjective paychological dispositions of fundamental concern.

1. The Hypotheses

With the above thoughts in mind we intend to examine the relationship
between objective economic conditions existing among smrll-scale fishermen in
Costa Rica and their subjective expectations of life-goal attainment. Our
definition of T“expectationa” follows Inkeles, who has described them as
expreasions of “"...the subjective probability that events, intluding some that
are aspired to, will actually occur” (1976, p. 25).

Although fishing as a way of life has many desirable qualities associated
with it, Alexander (1977, p. 235) has observed correctly that "fishing is
everywhere regarded as an industry of great riak and uncertainty” (cf. Poggle,
Pollnac, and Gersuny, 1976; Pollnac, 1976). Among other things, ylelds
fluctuate drastically and market conditions are unstable. Investments 1in
equipment are high and subject to severe damage, loss and depreciation.
Replacement and recurring cocts are considerable and subject to inflation.
And personal safety is often jeopardized to some extent.

However, within this framework of risk there is some degree of variation
{n the extent to which all fishermen experience these conditions., Some for
example, for a variety of reasons, simply manage to be more conaistently
guccessful than others (Poggie, 1977, 1979). So, while there are undoubtedly
many demonstrable similarities among all fishermen, when compared to other
occupational groups (Aronoff, 1967; Poggle and Gersuny, 1974) there is also
some variation among fishermen themselves; and not all of them can be expected
to percelve their situations in exactly the same way nor shar the same
expectations about the future.

Since fishing is primarily an economic venture, we believe it 18 reason-
able to assume that periodicity of income received from fishing should be a
critical factor shaping the lives and outlooks of fishermen (Pollnac, Gersuny,
and Poggle, 1975). In particular we shall concentrate on exploring the
relation between income periodicity and expectations of most desired life-goal
attainment.

Heuristically, one way to examine the nature of this relationship is in
terms of economic security. Other things being equal (e.g., total income
earned) one can assume that fishermen who experience relatively low income
periodicity will feel more secure and thus be relatively more optimistic about
attaining the goals they aspire to than fishermen experiencing higher income
periodicity. According to this view, people adjust their expectations to what
they know they will objectively get and value vhat they have more than what
they do not have (Inkeles, 1976; Bluhm, 1975). Economic sacurity and predict-
ability are thus conceived as potentiating factors which enable them to
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achleve these ends, especially L{f these ends involve or depend upon economic
resources.

While on the surface this view seems quite reasonable, and is certainly
worthy of consideration, closer inspection of the matter allows us to frame an
alternative proposition. If we start by assuming that peoples' expectations
are only loosely tied to reality and involve desires for improving their
existence and attaining things not presently possessed, as well as simply
retaining present satisfactions, the picture changes. From this angle,
fishermen with low income periodicity might not necessarily be expected to be
particularly optimistic. In fact, they might be expected to be rather
“inertial,” That is, they may feel rather secure in thinking they will remain
about where they are but not be particularly optimistic about attaining goals
they presently do not possess. In fact, 1f they perceive their relatively
“fixed-income” as a "bind” they might feel rather pessimistic about attaining
them at all,

On the other hand, those experiencing high income periodicity might be
less “intertial” and either more optimistic or pessimistic. That is, their
fluctating income could mean either opportunity or failure. A directional
prediction is difficult to make., However, since fishing in general is an
occupation of considerable risk, being optimistic would seem to be the most
likely adaptive psychological strategy. In fact optimism could be considered
a rationalization and affirmation of persistence in the face of known vicls-
situdes. Hence, we would predict that, under conditions of high {income
periodicity, fishermen will tend to be more optimistic than pessimistic. To
feel otherwise would be "cognitively dissonant” (Festinger, 1957) and probably
lead them to leave fishing and turn to other jobs.

With this as background, two alternative hypotheses were formulated.
Namely that, within the limits of random error and overall income being
roughly equal,

Hypothesis I: Flshermen experiencing relatively low income periodicity
will display comparatively more optimism in their expectations of most
desired life-goal attalnment than fishermen experiencing high {income
periodicity,

Hypothesis 1l: Fishermen experiencing relatively high income perfodicity
will display comparatively more optimism In thelr expectations of most
desired life-goal attainment than fishermen with low fncome periodicity.

Il. The Evidence

Data for this paper are based on Interviews conducted in Spanish with 125
small-gscale fishermen from the Gulf of Nicoyn, Costa Rica. A sample of 75 was
drawn from Barrio ¢l Carmen, Puntarcuas, and a sample of 50 small-scale
fishermen was fnterviewed at Costa de Pajaros.

Income 1 37 Periodicity of Income (IP) was measured by asking
indlvidual fishermen how mich Income they earned from fishing in both naximum
and minimun months and dividing the difference by the maxinum or

Ip = 'x",j Y
where x {4 the maximum and y {s the alnimum, This ratio varies between zero
(no perjodicity) and one (mazxisum periodicity)s For purposcs of analysls the
sample was divided at the mean producing two subgroups: (1) High Perlodicity
Group--hereafter HPG--with an Income perlodicity > .75 (n = 60); and (2) Low
Periodicity Group--hereatter LPG--4ith a perlodicity ratie < .75 (n = 57).

Table 106 contalns Income {aformation on these two groups. Flrst, there in
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no significant difference between their (a) annual fishing income, (b) annual
income from other sources, (c) total income (a + b combined) and (d) income
from the month immediately preceding the interview., Second they do differ
significantly in (a) maximum months income from fishing (HPG higher) and (b)
minfmum months income (LPG higher). Third, they differ significantly, as
expected, in periodicity of income (HPG higher). In sum, while overall income
and fishing income is about the same, HPG have higher maximum months of
earnings from fishing but also lower minimums. The opposite is true of LPG,

Table 11 compares these two groups on other variables which might be
conceived as potentially affecting expectations of goal attainment. Table 11
indicates that the two groups differ with respect to material style of life.
Surprisingly, those with the lowest periodicity (and the lowest 4income)
manifest a more elaborate material style of life. This can prohably be ex-
plained by the fact that a steady income is more conducive to the purchase of
large scale household items on credit. There is no significant difference
between the two groups with respect to age, years fishing experience, number
of deyendents, vears of formal education, or exposure to mass media,

txpectations of Goal Attainment. This variable was measured with the
Ladder of Life Test (Cantril, 1963). This test consists of showing a respond-
ent a ladder diagram with ten rungs. At the top (10) he i{s to imagine the
best possible life and at the botton (1) the worst possible life. He is then
asked to indicate where he 1s on the ladder at present, where he was five
years ago, and where he expects to be five years in the future. In the
present study "optimism” is defined as expecting to be on a higher rung in the
future than at present. “Pessimism” is defined as expecting to be on a lower
rung than at present and "Inetria” is defined as expecting to remain in the
same position in the future as one is at present (more on this below). This
test 18 considered useful for comparative purposes because it 18 "self-
anchoring” that is, a respondent determines for himself what is the "best” and
"worst” possible life and positions himself accordingly at each time period.

As a means of providing some cultural content to ladder diagram responses,
perceptions of the best possible life were determined by asking each fisherman
to describe the best thing that could happen in the future. Categorized
responses to this question can be found in Table 12, Overall, the majority of
respongses concern econnmic factors {ncluding attainment of things not pre-
sently possessed. ’

Further information which may be of value in interpreting responses to the
ladder question can be found in Table 13 which provides categorized response
frequencies to a question concerning fishermen's perceptions of factors
influencing their attainment of goals (i.e., where the fisherman expects to be
on the ladder of life five years in the future). As can be seen in Table 13,
the two highest frequency responses categories refer to factors which are
basically under control of the {ndividual fisherman, and the third highest,
the attainment of the tools of production to build toward and maintain life
goaly,

puring the interview 15 respondents or 25 percent of the HPG refused to
guess their position five years in the future and 20 respondents or 35 percent
of LGP also refused. This difference 1s not statistically significant (52 -
142, p > .05), This reduced the size of the HPG subsample to 45 and the LPG
subsample to 37. The HPG is 51,1 percent rural and the LPG is 40,5 percent
rural. This diffecrence Is also not statistically significant (x2 = .91, p>
.05).

In Table 14 we present the mean ladder pusitions of both of these groups
at each time period and the difference of means between the future and the
present and the present and past for both groups, In each instance there is
no significant difference between thenm.
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TABLE 12. Fishermen's Perceptions of the Best Thing that
Could Happen in Their Future

Response Percent Distribution_
More or better fishing equipment 34
Own home or property 15
Better, more happy, comfortable life 14
Have enough money to buy what | want 13
Be healthy 06
Be in another occupation 04
Have work 03
Other 10

TABLE 13. Fishermen's Perceptions of Factors Influencing
Goal Attainment

Response Percent Distribution
Work hard 27
Save 19
Fishing equipment ’ 18
Things (fishing) getting worse 09
Find help (partner, etc.) 08
As it Is, it Is good 08
Other 12

TABLE 14. Mean Ladder of Life Comparisons

Cadder Positlon —APC_. LPC F drs B
Present (time t) 4.39 8.57 .13 1/115 >, 08
Past (time t-1) 4,26 4.63 . 482 1115 08
Future (time t+1) 7.02 7.28 . 164 1/80 >08
Future - Present 2.19 2.76 1.112 1/80 > 08
Present - Past 0.131 -0,054 <091 17/118 . ».08

*df varies because of refusal to guess t + 1,
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TABLE 10. Mean Incomes of Costa Rican Fishermen

Income HPG LPG F df+ P

Total#** 137.74 116.53 0.379 1/38 >,05
Fishing** 118.7 108.74 0.101 1/80 >,05
Other** 15.73 10.78 0,466 1/90 >.,05
Maximum Month#*#* 231.64 162,95 4.414 17115 <,05
Minimum Month##*#* 26.97 67.32 23.863 1/115 <,001
Previous Month##*#+ 65.94 69.68 0,067 1/99 >,08
Periodicity 0.59 0.872 226.95 1/115 <,001

*df varies due to missing income data.

**measured in 100's of Colones (one U.S. Dollar equals approximately
8.5 Colones).

***measured In 10's of Colones.

TABLE 11, Comparison of High and Low Periodicity
Fishermen on Selected Variables

Variable LPG HPG F df P
Age 30.9 30.2 0.090 1118 >,05
Years Fishing 11.5 12.7 0.496 1/115 >.05
Dependents 3.3 3.5 0.134 1/115 >,05
Formal Education 4.0 3.5 0.942 1115 >,05
Mass Media

Exposure* 12.7 11.2 1.263 1118 >.08
Material Style

of Life*4 3.4 2.5 5,800 118 <.05

*Scale formed by summing number of days per week exposed to televi-
sion, radio, newspapers, magazines, and cinema. Item total correla-
tions for each scale item ranged between 0.41 and 0.63 (p <.01),

**Scale formed by determining total number of Items from the set (run-
ning water, electricity, radio, television, refrigerator, sewing machine,
indoor toilet) present in household. Item total correlatic \s range
between 0.21 and 0.82 {p <.05).
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I11. Analysis

A Stochastic Process Model. We shall use a stochastic process model to
examine the relative predictive efficacy of the two alternative propositions,
In 80 doing we shall conceptualize expectations of life goal attainment (or
respongses to the ladder of life test) as a probabilistic temporal process.
“esein a processual model or atochastic process a phenomenon is represented as
a set of states that are maintained over time or are altered in accordance
wvith a set of transition probabilities” (White, 1973, p. 373). A major
advantage in doing so is that this does not restrict comparisons of perceived
and expected degree of goal attaimment to a single point in time. Since the
propositions themselves call for a comparison of tendencies toward a change
(optimi sm--expected ascent on the ladder, and pessimism--expected descent on
the ladder) or stability (inertia--no expected change on the ladder) over time
in expected goal attainment between HPG and LPG this method may reveal
differences that would not otherwise be apparent 1f only single time periods
were considered (Robbins, Robbins, and Pollnac, 1977).

Several conditions make this mode of analysis appropriate for the present
study. (1) The number of positions (or "states” in the langusge of stochastic
processes) on the Ladder of Life Test is finite. This is given by the nature
of the choice task. (2) Observations of respondent's perceptions of their
positions at more than one, equally spaced time interval (5 year period) are
available. This 18 given by the nature of the “synthetic” panel design. (3)
A transition probability matrix can be constructed from the proportion of
respondents expecting to be in a specific position, or state on the Ladder of
Lifo Test, at one time period (e.g., future) according to their perceived
position, or state, at another (e.g., present). And (4) the mathematical
machinery of Markov chains can be employed to model the process of expected
11 fe-goal attainment (Kemeny and Snell, 1960). The Markov model assumes that
(a) the number of positions, or "states” 1is finite, (b) observations are
available at more than one time interval, (c) a respondent's state at time t+
1 depends at most upon his state at time t, and (d) transition probabilities
among states remain constant over time. Assumptions (c) and (d) are of course
subject to doubt and normally require empirical verification. In the present
study, however, this matters little since we do not intend to use the actual
longitudinal projections extrapolated from the model. Rather, we are in-
terested in detecting certain consequences that would result if transitions
among states, determined by a matrix of transition probabilities, governed an
infinite period. These ultimate consequences are interpreted as tendencies
implicit in the nature of the transition matrices of expected goal attainment.
In other words, the utility of the model is not contingent upon whether or not
the empirical patterns “fit" a Markov Chain process, but rather on its value
as a frame of reference for analyzing the cross-sectional data and for
comparing the structure of potential shifts between the two groups,

We shall use this model to examine differences between the HPG and LPG
groups, and test the two alternative propositions in three interrelated ways:
(1) Compare the structure and content of the transition probability matrices
to determine which group is proportionately more optimistic, pessimistic and
inertifal. (2) Extrapolate and compare the relative distance: (a) each group
as a whole is from ultimately attaining its life-goals, (b) and individuals in
each group are from attaining their life-goals according to their present
positlon. And (3) Compare the velocity of the process of goal attainment of
each group.

Results, In Table 15 we present probability vectors of LPG and HPG at
time t (present) time t -1 (past or 5 years age) and time t + 1 (future or 5
years in the future). The components of three ‘'ectors speciiy the proportion
of respondents {in each ladder position (or state) at the three time
periodu." A two-sample Kolmogorov-Smirnov test (Siegel, 1956) revealed no
significant differences (at ,05 level) between the LPG and HPG at each
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separate time period. These results are similar to those reported in Table
14 which showed no significant differences between these groups in mean ladder
positions at each time pericd. Focusing on each time period separately then
few differences are apparent.

Table 16 displays the transition probability matrices from present to
future for each pgroup. Each pij element in the matrices indicates the
proportion of the sample Who expect to be in a specific state in the future (t
+ 1) according to where they perceive themselves to be at present (t). For
example, consider the top row of the LPG transition matrix. The proportion of
LPG at position ! (S)) at present who expected to remain at position 1
(5]) in the future {s .375. The proportion of LPG at position 1 (5)) at
present who expect to be at posicion 2 (S2) in the future is .00, at
position 3 (S3) and & (S4) in the future .25, at position 5 (S5) 125
and so on, Since all rows in the matrices sum to | these proportions are
mathematically equivalent to probabilities. Each matrix then specifies the
probabilities of the five possible transitions from state to state over one
five~year interval. lence, it {s called a "transition probability matrix.”
With the data transformed into these arrays {t is possible to begin our
comparison of the relative degree of optimism, pessimism and intertia of each
group. For example, the proportions of each sample above, below, and on the
main dlagonal provide an approximate, but convenient, index of the relative
amount of optimism, pessimism, and Intertia respectively between the two
groups. These flgures are provided {n Table 17.

Two different techniques were used to calculate the values in Table 17.
At the top are the percentages with those remaining in $) and Sg5 included
in the measure of inertia. Below are found the same filgures but with those
remaining {n Sg included in the measure of optimism and those remaining in
S} fincluded in the measure of pessimism. This latter measure is perhaps
more reasonable since Sg is the highest step on the ladder and confidence in
remaining there five years {nto the future should {ndicate some optimism.
Likewise expecting to remain on the bottom should indicate some pecsimism.
These results tend to show some differences between the two groups. While for
the most part both groups arce predomlnantly optimistic, viewed elfther way,
there is a greatertendency for HPG to display significantly more optimism and
less pessimism and inertia with regard to attaining their most desired life-
goals than LPG. Using a chi-square test the groups differ significantly on
the first measure (_._‘52 = 6.68, df 2, p < .05) and the second (_.}'2 = 6,43, df
2, p < .05). These findings support Hypothesis II.

Some further comparisons can also be made. In the transition probability
matrices of hoth groups S5 (element pss) ls a terminal, or absorbing,
state which once entered {s never left (i.e., the probability of remaining in
Sg 1s 1.00), Since 1t 1is possible to reach this state from every other
state (though not necessarily in one transition or five-year {nterval) we are
dealing with absorbing (as opposed to regular) Markov chains (Kemeny and
Snell, 1960, pp. 35-39). This guarantees an Important consequence=-~-the
probability that the groups will eventually be absorbed {s l. That s, Lf the
process of life goal attalnment were to continue as it started, then everyone
fn both groups will eventually reach thefr highest or more desired life goal
or state (S5) and remain {n {t.7> The procedure for demonstrating this is
straightforward and can be accomplished using a little matrix algebra. If p
1s a row vector, the components of which specify the proportion of the
population {n cach state at the present time 1 (see Table 15), and P is the
matrlx of transition probabllities from time t (present to t + 1 (future) (see
Table 16), then

plt + 1) - pEop )

where p_(_t_ + 1) {g the future vector the components of which specify the
proportion of the population {n each of the states 1t t + 1 (5 years in the



TABLE t5. Probabllity Vectors at Ladder Positions at
Each Time Period*
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I T T T T e i

HPG
LPG

822 (19)
<243 (9)

.288 (13)
.216 (8)

.06, (3)
.108 (4)

.156 (7)
.189 (7)

+267 (12)

.135 (5)

111 (5)
.082 (3)

«178 (8)
.298 (11)

<20 (9)
<324 (12)

.222 (10)
.135 (5)

.156 (7)
<243 (9)

11 (5)
+135 (5)

+067 (3)
135 (5)

<444 (20)
<432 (16)

*numbers in parentheses.
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From:
Present

From:
Present

TABLE 16. Transition Probability Matrices from
Present to Future

Hi Periodicity Group

To:

5,
- 231
.00
.00

Lo Perlodicity Group

To:
Sy
.375
.20
.00

Future

.23
.083
.00
<125
.00

Future

.231
417
.00
.25
.00

.25
.20
87
. 143
.00

154
. +50
NI
.625
1.00

1.00 J




TABLE 17. Matrix Index of Optimism
Present to Future*

HPC
LPGC

HPG
LPG

Pessimistic

.067-(3)
027 (1)

Pessimistic

"299

133.(6)

smemmmmmm-- Measure | -~ = = = = = = = = =
Optimistic Inertial
«778 (35) .156 (7)
.568 (21) .405 (15)
---------- Measure Il - - = - - - - - - -
Optimistic inertial
.88 (38)  .022 (1)
.703 (26) .189 (7)

.108 (&)

*number in parentheses.
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future) (see Table 15). It can alsc be shown recursively that
2(_‘_ +n) _E(_"')pn (2)

that is, by raising P to the _l_l_:h power and then premultiplying by 2(1)
one obtains the proportion in each state at time n. For example, to extra-
polate the proportion of the population in each of the states at time t + 2
(10 years into the future) we use the equation

To determine if the process will eventually terminate in an absorbing state
and, the number of time intervals this will take, we can simply estimate, by
successive exponentiation of the matrices in Table 16, the time intervals in
the future (or powers of P) where each column has the same values to one
significant digit (see Table 18). In the case of LPG this occurs at the
14th pover of P (or 2”‘)--111 the elements of the first 4 columns of _g“‘
are ,000, and all the elements of the fifth column are 1,000 (see Table 18).
Thus, in accordance with the absorbing nature of the transition matrix, every-
one in the LPG aample can be expected to reach the most desired 1ife goal (or
state Sg) and remain there after 14 time intervals. For the HPG this occurs
at the 8th power of P or (ga). We can conclude from this, therefore, that
the entire HPG will attain their most desired life state bafore (or faster)
than the entire LPG, These results also support Hypothesis 1I.

To compare (1) average individual distances of members of each group from
their most desired life-goals according to their position at present and (2)
the expected number of time-intervals (5 year periods) they will spend in
other poaitions before they reach thia state, we compute N the fundamental
equation of an absorbing Markov chain (Kemeny and Snell, 1960, pp 45-58)

F=a-9! 4

where 1 1s an identity matrix with 1's in the main diagonal and 0's elsewhere
and Q is the matrix of transition probabilities among the nonabsorbing statas
(51, S2, S3, S4; see Table 16). Thus the quantity (1 - g)'l is the
inverse of the difference of (I - Q. The N matrices of both groups are
displayed in Table 19,

The Ni4 elements in Table 19 display the expacted number of time-
intervals a person will remain in each position before reaching £ (the
absorbing state) according to their starting state, or position sn the ladder

4

at present. Each row suma ( L n “) specifies the expected tots! number of
=1

time-intervals it will take for a person t. reach S5 depording on their
starting state. For exsaple, consider the top row of the LPG N aatrix. On
the average a fisherman who perceives himself to be in 8) at present on the
ladder of life can be expected to spend 1.6 time-intervals at that state, O
time intervals at S, .532 intervals at 83 and .728 intervals at S4 in
the future before reaching 8g, the most desired 1life state. The sum of
these elements = 2,86 and gives the average number of time-intervals it will
take for that person to reach 85 (1.e., 2.86 x 5 = 14,3 years). Comparing
the LPG and HPG N matrices we see that they are quite similar. However there
is (with the exception of S;) a tendency for the average time to S5 to be
shorter for the HPG. In fact, taking the sum of all the elements of each

n o
matrix ( £ E Ng4) and comparing them shows that the total number of time-
im] j=]

intervals for LPG befora reaching 395 is 10.526 whereas for HPG this sum is
8.345. This shows that on the avarage HPG individuals are less distant from



TABLE 18. Absorblng State Matrix
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S,
Sy .00
s, .00
imp™ = S, .00
n+ = Sy .00

5;

4

1.007]

1,00

1.00
1,00
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TABLE 19. Fundamental Matrices for Present to Future
~Absorbing Chains -

cmmmea-- Hi Perlodicity Group = = = = = = = =
S' sz 53 S. Row Sums
s, 1.3 .M a6 618 2.793
s, o .18 .75 352 1.967
N = S, 0 105 1,08 775 1.924
Sy 0 <189 079 1,393 1,661
8,345
-------- Lo Perlodicity Group = = ~ = -~ ~ ~ -
S S, 83 S Row Sums
s, 1.6 0 532,728 2.86
S, 8 2.5 .26 .95 8,516
N = s, o o0 1.3 .65 11,98
Sy 0 0 0 1.17 L




303

their most desired 1ife than LPG individuals. We interpret this as further
evidence in favor of Hypothesis II.

lat us now summarize the results of this analysis. So far we have shown
that:

1) At each separate time-period--past, present and future--there 18 no
significant difference in the proportional distribution of each group in the
state-get vectors (Table 15).

2) Constructing a transition probability matrix for each group (by
classifying individuals in a state they expect to be in the future according
to where they perceive themselves to be at present) reveals that significantly
more HPG expect to be in higher states than LPG who in turn expect to be more
in either the same or lower states (Table 17). The "matrix index of optimism”
therefore allows us to infer that HPG are more optimistic than LPG. This
supports Hypothesis 11).

3) Since the transition probsbility matrices of both groups can be
defined es an absorbing Markov chain, both groups can be expected to
eventually reach their most desired life-goals if the process continues as it
began. Using equation (2) we can further extrapolate that all HPG csn be
expected to attain their most desired life-goals, or S5, faster (after 8
five-year time intervals) than LPG (after 14 five~year time intervals). These
results also support Hypothesis II because HPG are more optimistic about
attaining their life-goals faster than LPG expect to attain theirs.

4) Finally we have used equation (3) to compute an average individual
goal distance measure. Comparing the measures of both groups again shows that
with the exception of 54, the distance to S5 is somewhat shorter for HPG
than LPG (Table 19). This also supports Hypothesis II. In sum, the results
of the stochastic process analysic of the period from present to future
reveals that HPG are more optimistic thai LPG.

We now briefy turn to an analysis of the positions of the groups in the
past and present. Here we shall examine the way in which fishermen retro-
spectively compare their past positions on the ladder (5 years ago) with their
preseat positions. Since we now suspect that HPG are more optimistic than LPG
about expecting to attain their most deaired 1life-goals in the future it
should prove interesting to Gee how they perceive their past in relation to
their present, As we will see, this should also serve to enlarge our per-
spective of their relative degree optimism about the future.

We can construct another pair of tranaition probability matrices by class-
1fying individuals in the present according to where they were in the past (5
years ago). These appear in Table 20. Using the entries in these arrays we
can again derive another "index of optimism.” This appears in Table 21. Of
interest is the fact that both groups are quite similar on both measures.
Chi-square tests reveal no significant differences between them on the first
(12 « 2,597, df 2, p > .05) or second measure _)_(_z = 3,397, df 2, p > .05).

Examining the nature of the transition matrices reveals that both can be
defined as regular Markov chains. That is, a Markov chain whereby some power
of the transition matrix has all positive, non-zero elements (Kemeny and
Snell, 1960, p. 69). This indicates that there is always some probability of
going from any state to any other state at any transition (i.e., after any 5
year interval elapses) and this includes the highest state S5s. This means
that although there is always some probability of attaining (and remaining in)
S5, the most desired life state, there is also always an associated proba-
bility of leaving it. Because this is a regular (as opposed to an absorbing)
chain, it further guarantees the fact that at no time will all individuals
attain &nd remain in the highest Ladder of Life state. Instead, 1if the
transition probabilities remain the same, a fixed point or equilibrium vector
(p®), will be reached wherein some proportion of the sample will always be

istributed in other states as well, These proportions will always remain
invariant vhen further multiplied by the transitfon matrix6 or
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TABLE 20. Transition Probability Matrices
From Past to Present

-------- Hi Perlodicity Group ~ ~ -~ - - - - -
S S, S5 Sq Ss
S, [ 369 .263 . 158 .108 .1057]
S, .286 .286 <286 82 .00
S, .28 378 .25 .128 .00
S, .333 .33 167 167 .00
S, .00 .00 .20 .60 .20 |
-------- Lo Periodicity Group - = - - - - - -
$ Sz 53 Sa Ss
s, [L8s6 .222 M .M .00 ]
S, 00 .13 SN 183 143
s, .091 .091 A58 .13 .091

S
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B = poR <

These are presented for the LPG and HPG in Table 22, These equilibrium
vectors abstract the ultimate fate of the transition matrices and process of
goal attainment of each group. A two sample Komolgorov-Simirnov test revealed
no significant difference between them. Thus far then, both groups appear to
display rather similar retrospective comparisons of their paat and present
positions on the Ladder of Life.

In order to compare their distance from their most desired life goals
(S5) another quantity was deduced from the regular Markov chain model. This
is M the “"Mean First Passage Time" and is derived from 2 the fundanental
equation of regular Markov chains (Kemeny and Snell, 1960, pp. 75-82).7 Mean
First Passage [ime estimates specify the average number of transitions (time-
intervals) it will take to reach a state for the first time from any other
state. The diagunal entries specify the mean first-return times. Table 23
presents M matrices for each group. For example consider the top row of the
mean fivet passage tloic fnr the HPG, The mjs5 element 27,21 indicates it
will take a person who was in §) in the past an average of 27.21 time
intervals to first reach S5, the most desired life state, The mj) element
3.35 specifies the expected number of time intervals it will take a person who
is in S| to again be in S;. The M matrices thus provide a useful compara-
tive measure of distance from expected goal-attainment when dealing with a
regular chain. 1f we compare the M matrices of each group it is apparent
that, particularly with respect to the initial distance to S5 (8ee column
5), the LPG are on the average about three times closer to first attainment of
their mcst desired goals than HPG. And they are for the most part somewhat
further from the bottom (S;). This suggests that although the groups are
similar in their ultimate state-set distribution specified by the equilibrium
vectors p® (see Table 22), LPG individuals appear to be less distant from
their most desired goals than HPG. This further suggests that LPG perceive
less disparity between their past and present than do HPG. Coupled with what
we now know about the present to future transition probabilities this
indicates that overall LPG see relatively more continuity, or stability,
between their past, present and future than HPG, who inm turn probably see
themselves as having come a long way from past to present, and who expect to
go a long way in the future,

Thus we may further hypothesize that the velocity of change in goal
attainment 1is slower for LPG than HPG. If this is so we will then have a
further plece of evidence that HPG are more optimistic than LPG. One way to
test this directly 1s to compute and compare the ratio R. Beauchamp (1966)
has suggested that we take the ratio of the sum of the elements of the matrix
N for an earlier period to the sum of the elements of a matrix N for a later
‘Period (designated N') to arrive at an overall measure of the rate of change
of an absorbing Markov chain process, R = N/N' (i.e., a ratio of the total of
the average times to atsorption from all nonabsorbing states for each time
period)., If N = N' then the ratio R = 1 indicates no change between periods.
If N 18 greater than N' then the ratio R > 1 indicates that the process is
accelerating, 1If N is less than N' then the ratio R < | indicates that the
rate of change 1s decelerating, Since we have already computed N' for the
period from present to future for both groups (see Table 19) all that remains
i8 to compute N for the period past to present. Here we confront a problem.
Since the matrix for the past to present period is regular we cannot directly
compute N which is the fundamental matrix for absorbing matrices, 1f,
however, we are willing to confine our interest simply to the initial attain-
ment of Ss, and forget for the moment the corresponding probabilities of
leaving S5 once it 1is attained, we may fruitfully apply absorbing chain
theory to regular chains and compute N (Kemeny and Snell, 1960, p. 196). To
de this all we need do 18 convert S5 in the matrices in Table 20 to
absorbing states by making the pss elements 1,00 and all other elements in
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TABLE 21, Matrix Index of Optimism
Past to Present*

---------- Measure | - ~ -~ = = =« =~ - -
Optimism Inertia Pessimism
HPG: 356 (16) .289 (13) 356 (16)
LPG:. .05 (15) . .40 (15i .’1‘89"(7)>
s--s-c-<---Measurell-~=-------
Ogji:tilmlbl'm - - Inertia .lll"'es‘slmlsm
 HPG _ 378 (1) RUNC 511 (23)
- tpe s (17) 216.(8) .32 (12)

ﬁNun{ibqr In parentheses.
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5, 5, 53 54 Ss
"HPG .299 .294 .219 149 .039
LPG .198 133 .31 .210 149
TABLE 23, Mean First Passage Time Past to Present
-------- Hi Perlodicity Group = - - - = = - -
s, s, S, Sy Sg
s, 3.35 3.65 5.1 6.72 27.2i]
s, 3.53 3.4 B4 6.91 30,73
M = S, 3.65 3.1 4,57 7.03 30.86
Sy 3.34 3.28 5.02 6.7 30.55
Sg 14,67 4.48 5.01 3.01  25.5 ]
-------- Lo Periodicity Group = = = = = - = -
5, s, S, Sy Sg
S, [5.06 5.89 4.61 6.51 10.11]
s, 9.3 7.51 2.65 5.9 7.95
M = S, 8.75 7.63 .22 5.19 8.4
S, 9,21 6.92 3,13 1,77 7.12
Sg [4.58 8.14 'RI% 7.74 6.72]
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the fifth rows .00 (i.e., ps), ps2, 3»  P54)e Table 24 contains
these quantities calculated from equation (2?{ The sum of the elements in the
LPG matrix N is 33,78, The sum of the elements in the HPG matrix N 1s 119,37,
Recalling that N' for the LPG and HPG (present to future) was 10.53 and 8.345,
respectively, we can compute R = N/N' for both groups and compare them to see
which group's process 1s changing at a faster rate. For the LPG R =
33.78/10.53 = 3,29, For the HPG R = 119.37/8.345 = 14,3, These results
rather clearly support our hypothesis that the process of expected goal
attainment is changing faster for the HPG. Thus, the HPG manifests a much
sharper discontinuity between the periods past to present, and present to
future, than the LPG. These results allow us to infer that they see them-
selves as having come a longer way from past to present in goal attainment
than HPG, And, as our earlier results show, they are more optimistic about
attaining their most desired life goals in the future at a faster rate.

IV. Summary and Conclusions

We began this paper by recognizing the importance of studying people's
perceptions of their life-situation and expectations concerning the future.
In particular, we have been concerned with fishermen's subjective evaluations
of their chances of attaining their most desired life-goals. Our focus has
been on economic factors which may shape their relative degree of optimism,
pessimism, or inertia. Given the precarious and uncertain nature of fishing
we postulated that a prime factor which should influence fishermen's goal
expectations is income pericdicity., Two alternative hypotheses were advanced:
1) that low-income periodicity would be related to optimism; and 2) that high-
income periodicity is related to economic security which in turn conditions
fishermen to be optimistic about goal-attainment. Hypothesis II is based on
the assumption that economic opportunity is related to high income periodicity
and those with more income periodicity will be more optimistic. The alter-
native possibility that high periodicity could also be associated with failure
and therefore pessimism was ruled out on the grounds it would probably produce
too much cognitive dissonance.

To examine the relative value of these hypotheses a sample of fishermen
from Costa Rica was subdivided into two groups--a low periodicity group (LPG)
and a high periodicity group (HPG)--on the basis of the periodicity of their
income from fishing. Data and analysis revealed they did not differ in their
overall annual income, income from fishing nor income during the month
preceding the interview. The HPG, however, did have higher maximum months
and lower minimums than LPG. Using Cantril's Ladder of Life Test to measure
optimism about expectations of most desired life-goal attainment, and a
stochastic process model, it was found that:

1) There is no significant difference between LPG and HPG in their ladder
positions in the past, present and future, That is, they are proportionately
distributed in similar ways in ladder positions at each time period.

2) HPG are significantly more optimistic about being in higher positions
(closer to their goals) in the future, according to their present position
than LPG, '

3) HPC as a group expect to attain their goals faster than LPG.

4) Individual HPG fishermen are closer to attaining their goals than in-
dividual LPG fishermen.

5) HPG have come a longer way from past to present than LPG toward attain-
ing their goals and expect to go further in the futurae.


http:33.78/10.53

TABLE 24. Fundamental Matrices for Past to Present
Absorbing Chain Conversions

(-4

12

........ Hi Periodicity Group

-------- Lo Periodicity Group

Sy
5, 3.52
s, 9.52
s, 9.52
Sy 9.52

5
s, 3.9
s, .64
s .84
S, .49

S,

8.26
10.37
9.5

9.35

S;
’.6
2.4

1.19
.n

k]
3.8
J.az2
5.08
2.4

S. Row Sums
3.5 27.21
[ 30.7%
8 30,87
5 30.55

19.37

S,‘ Row Sums
2,38 10.06
2,05 8.21
2.29 8.4
3.1 7.1

33.78

309
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In sum, the results favor Hypothesis II over Hypothesis I. These results
are obviously tentative, however, pending on more research with larger samples
and more replications. They nonetheless suggest, at the very least, that
high-income periodicity is not inimical to maintaining optimistic expectations
about life-goal attainment. On the other hand we are not in a position to
conclude that low-income periodicity 1s inimical to optimism. After all, the
results show both groups to be predominantly optimistic, What we have dis-
covered is some degree of difference.

We are likewise not in a position to delineate the underlying casual
dynamics. Income periodicity can be postulated to be an antecedent factor
contributing to degree of optimism but the reverse is also tenable., That is,
degree of optimism could also be antecedent to income periodicity, For
example, we could argue that optimistic fishermen are more likely to manifest
more exploratory behavior and search out new fishing areas. This strategy
could result in either very large catches (exploiting previously untouched
stocks) or failure to find any fish at all; hence, resulting in greater
periodicity of income than a strategy that concentrates on known stocks of
reliable but lower productivity, In either case, numerous other variables
could be postulated to intervene and modulate these relationships,

We do believe the results are interesting and should be followed up.
Income periodicity, expectations of i1fe-goal attainment, and stochastic
process models for analysis, all show promise for further study. Actual
longitudinal, panel studies, where groups are observed over tiuwe, would be a
logical next step,

We would also suggest that the results of this study support the position
that peoples' life-goals are probably only loosely tied to reality and for the
most part involve attainment of things not presently possessed (cf, Table 12),
Optimism about attaining these goals seems to be more related to economic
opportunity, as indicated by higher 1income periodicity, than to economic
security, as indicated by lower income periodicity. In this regard it should
be re-emphasized however, that this generalization can only be claimed to
apply to situation where overall income is roughly similar. Clearly 1f high-
periodicity of income were associated with low overall income different
results might obtain. An important goal of future research wili be to explore
the relationship of overall income differences to degree of optimism about
life goal attainment and then compare the effects of periodicity, Finally, we
would urge others to investigate the correlates and consequences of other
aspects of the “psychological situation” for as W.l. Thomas has said of
"definitions of the situation” In his famous dictum: "1f men define situa-
tions as real, they are real in their consequences” (1928, p. 572).

FOOTNOTES

lye want to thank Andy Walker and Cralg Sturdevant for their help with
the computer analysis of these data. Computer facilities of both the
University of Missouri and the University of Rhode Island were used.

2No effort will be made to review this literature here. Readers are
referred to Burgers (1975) and Bennett (1976), for representative theo-
retical statements, to Graves (1973), Graves and Van Arsdale (1966), Johnson
(1974), Fliegel et al. (1968) and Bluhm (1975) for representative empirical
applications and to Spradley (1972) and Jessor and Jessor (1973) for both.

3Fugu1tt (1965) has employed Markov chaln models 1in a similar way to
study demographic trends in small towns., He observes this is analogous to
using the "net reproduction rate” as a descriptive measure of fertility at a .
single point in time even though it (s couched in longitudinal terms.
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4The 10-step ladder was collapsed to 5steps: 1 +2 o1, 3 +4 =2, 5
+6 =3, 7+8=4 9+410«5 This was done so that the number of matrix
entries would not be inoperatively small. No appreciable difference between
the two groups resulted from this.

5A major theorem of absorbing Markov chains is that the probability that
the process will eventually be absorbed is 1. Kemeny and Snell (1960, pp.
43-65) provide a proof of this theorenm.

6The equilibriun vector (p®) can be discovered by solving a system of
linear equations, Since P is regular we know it has a unique fixed-vector
Pp® associated with it, the components of which are all positive. Purther,
the values of the components of p® will not change when multiplied by any
power of P or peP (equation 5). Therefore the following matrix equation
will hold:

Pi1 P2 ¢« - + PByp

P2y P22 » . .« P2
(X}, %2 eoe xp)® . . . = X1, X2 oss xp]®

Pa1 Pn2 Pan

let P = the LPG matrix in Table 20, Then the following system of linear
equations can be derived.
x] + x2 + x3+ x4+ x5 = |1
5541+ Oxp + .091x3 + Ox4 + .4x5 = X
0222x) + o143x2 + .091x3 + «2%4 + Oxg = x2
o1l1x) + 571x3 + J454x3 + o2%4 + o2x5 = x3
ol1lxg + o143x3 + 4273x3 + Jbx4 + Oxg = x4
Ox3 + «143x2 + .091x3 + o2x4 + J4x5 = x5

from which we compute
P = (.198, .133, (311, .21, 149)
TThe fundamental equation of a regular Markov chain is
zZ=@-p+n! (6)
where I is en identity matrix, P is the trannition probability matrix and A is
a fixed-stste matrix with sach row aqual to p* as dafined by equation T{5).
The Mean First Passsge Time is given by

Meo(1-2+E259D N



312

where I is again an identity matrix, Z is defined in equation (6), E is a
matrix with all entries 1, Edg is a diagonal matrix with J-th entry as in Z
and zero's elaewhere and D is a diagonal matrix with J-th entry l/aj (the

reciprocals of the diagonal elements of A).

Study Three Future Orientation among the Small-Scale Fishermen of
the Northwest Coast of Costa Rica

By R.B. Pollnac

The purpose of this paper is to examine the temporal perspective and
future investment orientations of small-scale fishermen on the Northwest coast
of Costa Rica. A great deal of research has related inveatment orientations
(or economic gratification orientations) to a host of vartiables such as age,
modernization, socio-economic status, success, efficacy, optimism, income
variability, and occupaton.! Likewise, there 1{s an {ncreasing amount of
studies which relate behavior to subjective evaluation of 1ife situation and
future expectations,? This paper will examine the interrelationships
between these two variables and a range of soclocultural variables including
age, years fishing experience, kin involvement in fishing, number of depen-
dents, ownership of productive equipment, years formal education, income
variability, father's occupation, and relative success at fishing,

1. The Sample

A sample of 70 small-scale fishermen was interviewed at four locations on
the northwest coast of Costa Rica between Playa del Coco and the Nicaraguan
border. Thirty-nine were interviewed at Playa del Coco, a relatively popular
resort area located {n Bahia el Coco in the Gulf of Papagayo. Approximately
40 kilometers of black-top, all weather road links Playa del Coco with
Liberia, the closest population center (population approximately 11,000),
which {8 on the interamericdn Highway 216 kilometers from San Jose. Twenty=
three fishermen were {interviewed at Cuajiniquil located on Bahia de
Cua jiniquil approximately 50 air-kilometers northwest of Liberia. An all-
weather road linking Cuajiniquil with the interamerican Highway was under-
going constructfon at the time the research was conducted. Finally, 8 fisher-
men were {nterviewed at Jobo on the Gulf of Santa Elena and Puerto Soley in
Bahia de Salinas approximately 5 kilometers from the Nicaraguan Border.

Most of the small-scale fishermen in the sample (77%) fish frram open
dugout vessels, approximately 18 to 24 feet long, powered by outboard motors.
Others use vessels (primarily dugout but two large fiberglass vessels were in
the sample) from 24 to 30 feet {n length with inboard motors and cabins
(launchas). Type of gear used was principally the gill net, Monofilament
8ill nets are the most frequently used type at Playa del Coco (usad by 77 of
the fishermen), while further north 94 percent of the fishermen interviewed
use multifi{lament nets e{ther alone or in combination with long or hand lines.
Only one fisherman interviewed at Cuajiniquil used a monofilament gill net.
Finally, 7 of the fishermen were divers (6 at Playa del Coco and one at
Cuajiniquil) who captured various shellfish including the spiney lobster.

Overall, the fighermen at Playa del Coco have much more contact with
modern Costa Rican society because of their relatively easy access to Liberia
and the quantity of Costa Rican and other tourists who frequent the area.
Manifestations of the impact of this contact amorg the small-scale fishermen
can be found in differences in level of technology (the high frequency of use
of the relatively modern monofilament gill net at Playa del Coco) and levels
of formal education (a mean of 6 years at Playa del Coco as opposed to 4 years
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among the fishermen further north). In the analysies section the sample of
fishermen from north of Playa del Coco will be referred to as the “"North
Sample.”

II. Tests

Self-evaluation of socio-economic position, perceived socio-economic pro-
gress, and perceptions of future position were determined with the use of the
ladder of life test (Cantril, 1963). The ladder of life test consisted of
showing the respondent a ladder diagram with ten rungs. He was told that the
top rung represented the best possible life, and the bottom the worst. He was
then requested to tell where he felt he stood on the ladder at the present
time (Tg), five years in the past (T-5) and five years in the future (T+5).
The respondent was also requested to tell what he would do to arrive at the
T+5 position,

Three items were used to determine future investment orientations (FIO).
The first item involved the question concerning what the fisherman falt he
must do to arrive at the state he projected for T+5. The responses were
content analyzed, and those manifesting a plan to save or invest were assigned
a value of one and all others a value of zaero. The other two items were
derived from two questions: 1) 1f you were to receive 1500 colones as a gift
or inheritance what would you do with 1t?, and 2) If you were to recieve 8500
colones as a gift or inheritance what would you do with 1e73 Responses to
these two questions were content analyzed and classified as deferred if the
responses reflected an investment for future gain (e.g., purchase fishing
equipment, put in a bank, etc.) or immediate i1f lacking an investment factor
(e.g., buy clothing, alcohol, etc.). The immediate category was assigned a
value of zero and the deferred a value of one. The values assigned to these
three {tems were then summed, resulting in a scale which varied between zero
and three, with zero indicating a lack of future investment orientation and
three a maximum future investment orientation.

Independent variables such as age, years fishing experience, and educa-
tion, were determined by responses to direct questions. Income variability
was determined by subtracting the minimum monthly income from the maximum and
dividing by the maximum, This result in index which varies between zero and
one, with one indicating maximum variability and zero no variability. Success
rank was determined by requesting key informants (middlemen who had been
buying fish from the fishermen for years) to rank each fisherman as being a
very good, good, or average fisherman. These evaluations were assigned values
of three, two, and one, respectively.

IT1I. Analysis

The distribution of responses to the questions concerning use of an un-
expected inheritance or gift can be found in Table 25. By far, the largest
percentage of responses to both the 8500 and 1500 colones questions make
reference to investment in some sort of fishing ecquipment, Other studies
(e.g., Pollnac and Poggle, 1978) have noted a similar tendency among small-
scale fishermen. Overall, only 13 percent of the fishermen provided non-
investment oriented responses to the 8500 colones question, This percentage
Increased to 24 percent with respect to the 1500 colones question reflecting
the fact that the smaller amount i{s less likely to be perceived in terms of
investment potential,

The distribution of responses to the self anchoring ladder scale can be
found {n Figure 2. A9 can be seen in Figure 2, the level of the modal
response increases steadily from T-5 to T+5, indicating that the population is
overall optimistic about the future. Further analysis of this scale will only
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TABLE 25. Percent Distribution of Responses to Questions Concerning
Use of an Unexpected Inheritance or Gift )

Categorized Response* 85835%'::“ wgzg‘z:g:”
Invest in fishing equipment 54_ 36
Purchase boat 16 00
Purchase boat with motor 09 00
Purchase motor 01 03
Purchase net 00 03
Repair equipment 00 01
Non-fishing investment (business, etc.) 03 06
Save (bank) 04 2%
Non-investment response. . - 13 _A»iﬁ'
*Responses also include downpayment for item noted. - N=70

TABLE 26. Distribution of Fishermen's Perceptions of

Factors Influencing Goal Attainment

“Response Percent
Work and save 7
Work hard 30
Have equipment n
Save 10
Other (luck, find help, etc.) bs :
Things getting worse 03 o

N=70

" 318,
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1(.nvolve a consideration of individual differences in position across time
e.g., T - T-5).

Fishermen's perceptions of factors influencing attainment of projected T+5
level emphasize work, saving, and possession of adequate equipment. The
distribution of categorized responses can be found in Table 26. These
regponses manifeat a marked similarity to the distribution of responses to an
identical question posed to small-scale fishermen in the Gulf of Nicoya, Costa
Rica (Study One, this chapter).

The distribution of thes indepandent and dependent variables used 1in
further correlation analyses can be found in Table 27.

Table 27 indicates that Playa del Coco 1is significantly different from the
North on several of the independent variables. The analyais indicates that
there 1s less kin involvement in fishing and that fishermen have less fishing
experience in the northern region. Fishermen i{n the North also manifest leas
years of formal education, probably as a result of their relative isolation.
Finally, income variability is greater in the North.

Zero order correlations between the independent and dependent variables
for the total sample and the two subsamples can be found in Tables 28-30,

Tables 28-30 {ndicate that the independent variables are related to Future
Investment Orientation (FIO) only in the North Sample, and that only one
variable, number of kin fishing, is significantly related to this variable.
Perceived changes 1in socio-economic position and perceptions of future
position are significantly related to several of the independent variables in
all samples. In the Total Sample, both T+5-Tgp and T+5-T~5 are posi-
tively correlated with number of dependents, and income from fishing during
the past month is positively related to T(-T-5 and T+5-T-5. Both fisherman
father and number of dependents are positively related to T+5-T¢ in Playa
del Coco. Finally, in the North Sample, success rank is positively and years
of formal education negatively related to perceived progress (Tg-T~-5).

As a next step in the analysis, a step-wise multiple regression of the
independent variables on the dependent was applied in cases where Tables 28-30
indicate that the dependent variables had at least one statistically signifi-
cant correlation with an independent variable. In this procedure, the
independent variable which accounts for the most variance in the dependent
variable is entered first. The next variable entered 18 the one that
manifests the largest partial correlation with previously entered variables
controlleds This procedure is continued until all variables are entered or
until some previously set criterion is reached. Here the criteria was set at
an F-ratio of at least 2.0 for the variable to be entered. The results of
these analyses can be found in Table 31-33,

The analyses presented in Tables 31-33 indicate .that for the total eample
the independent variables account for only a small proportion of the variance
in the socio-economic progress variables. In Playa del Coco, two of the
independent variables account for 19 percent of the variance in perceived
progress from To to T+5--almost twice the amount of variance that was
accounted for in the same dependent variable for the total sample. The
strongest relationships are found in the North Sample. There, four variables
account for 55 percent of the variance in perceived progress from T-S to To,
and five independent variables account for 44 percent of the variance in FIO.
The two subsamplas are apparently quite different in terms of the correlates
of ths dependent variables.

IV. Discussion and Conclusions

Ovarsll, wa have sesn that the small-scale fishermen are positively
oriented towsrd ths future and manifast a ralatively high degree of future
invastment orientation. An exsmination of the socio-cultural corralates of
thesa varisbles rasulted in some relatively interesting findings. Turning



TABLE 27. Distribution of Independent and Dependent Varjables

Total

Playa

ay:

Varjable Sample del Coco North X2  t-value P
Age (X) 28,1 2.6 28,7 ----  -0.49 >,05
Years fishing (X) 9.3 1.9 6.0  —~=-m 2,97 <.01
Fishermen kin (X) 3.8 4.9 2.8 ---- 2,88  <,02
Own boat (%) 39 33 45 1.02 “mee > ,05
Dependents (X) 3.3 3.7 51 ---- -1.80 >.05
Years Education (X) 5.4 6.2 4.4 —--- 2.68 < .02'
Farmer father (%) 49 L)) 58 2.01 === >,05
Fisherman father (%) 20 28 10 . N ———- <.,10
Success rank (X) 2.0 1.9 2,1 =-—-  -0,97 >,05
Income variability (X) .83 .79 87 ~-=-  -2,63 <,02
Income past month* (X) 21.6 18.6 25,3 ~---  -1,38  >,05
FI0 (X) 2,10 2,02 2,19 ===~  -0,80 >,05
Ty T-5 (X) .50 .23 B e =0.00 5,05
TH5-T, (X) 2.77 2,49 313 --=-  -1,19  >,05
T+5 - T-5 (X) 3.27 2.72 3.97 ---- -1.69 >.05

*100's of Colones. N=70
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TABLE 28. Zero-Order Correlations between Independent and
Dependent Variables fur the Total Sample

independent Variables FI10 To “~T-5 T+5-~ To T45 - T-5
Age .01 +06 .09 a2
Years fishing experlence .13 -.09 .01 =08
Number of family fishing .00 .05 .05 .08°
Boat ownership .15 .09 BT 7
Number of dependents .08 .07 J25% J24%
Years formal education .04 -i14 .00 =12
Farmer father .09 17 -.10 .08
Fisherman Father .03 -.08 22 K1t
Success rank -.07 .28# - 7
Income varlability .09 2 R 19
Last month fishing income  --- .24¢ 28%

.08

*n <.05 N=70

TABLE 29. Zero-Order Correlations between Independent and"
Dependent Variables for Playa del Coco

“Indepencient Variables

FIO To-T-5 T45-T, T45-T-5

Age

Years fishing experience
Number of family fishing
Boat ownership

Number of dependents
Years formal education
Farmer father

Fisherman father
Success rank

Income variability

Last month fishing Income

-.06
~.07
.09
.02
~.08

?25‘ ;.

W01
.08
18
.09,
W12

13
.08
.08
ar
.36*

405"
.00
.16
W12
2
12
=16
Y
.02
.18
.18

*p <.05 N=39



TABLE 30. Zero-irdeir Correlations between independent and
Dependent Variables for North

Independent Variables FIO To -T-5 T+5 - To T+5 -~ T-5
Age -.07 .22 .01 .20
Years fishing experience .23 -.05 .03 -.02
Number of Family Fishing .81* N A7 .20
Boat Ownership 2% .15 .07 .16
Number of Dependents .03 .13 .01 .13
Years formal education .08 - 42* .26" =21
Farmer father -.08 3 ~.08 «25
Fisherman father A7 .05 .13 I3
Success rank -. 15 .38% -.06 .36
Income variability =13 .10 .03 1
Last month fishing income  ~-- '29 ‘.400‘ ) 26 '

*» <.05 N=31

319
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TABLE 31, Stapwise Multiple Regression of Independent Variables on
Lependent Variables for the Total Sample

Dependent yarlable Entered Tortal R T':‘g_;'t_':r_
To-T-5 Success rank ) - 28 5.64
.o Last month fishing income <20 .34° 2,72
T+5 - To Number of dependents -—- 28 8.16

v oo Fisharman father 22,320 3.38
T+5-T-5¢  Last month fishing income --- .24 5.26
N=70 *No variabio to enter had an F-Ratlo greater than 2,0
a=p<,05

TABLE 32. Stepwise Multiple Regression of Independent Variables on
Dependent Variables for Playa del Coco

Dependent “Partial F-Ratlo
Variable Variable Entered ToEnter R o Enter
T+5-T, Number of dependents - .36 5.50
" . Fisherman father 27 e 2,75
N=39 a=p <08

TABLE 33, Stepwise Multiple Regression of independent Variables on
Dependent Variables for North

.

Noraa _ Varisble Entere Totmy R ot
Tu -T-5 Years formal education — .42° 6.12
D Success rank RTINS 6.79
. » Fisherman father 82 .67b 5.86
" . Boat ownership 80 .Nb 5.88
FlOo Numbar of kin fishing -— 0 5.91
» Boat ownership .30 .a9" n
» Years fishing experience «30 56" 2.15
" Success rank -2 6@ a0
. T+5 - T-8 29 66 .23

Ns31 a=p <085 bzp <01
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first to perceived socio-economic progress over the past 5 years (Tp~T~5),
the analysis indicates that for the Total Sample, success rank and income from
fishing during the past month are the strongest predictors of this variable.
Success rank is also an important predictor of perceived progress in the North
Sample. The explanation of this finding 18 quite clear. Those who have
higher incomes and are relatively successful as fishermen are probably more
likely to state that their condition has improved over the past five years.
In the North Sample, it was found that in addition to success rank, years
formal education, fisherman father, and boat ownership contribute to the
perception of progress. Boat ownership 18 important to the positive self
perception of a fisherman which probably contributes to his perception of
progress over the past five years. Further, those with fishermen fathers are
probably more aware of how extremely isolated the northwestern aector was in
the recent past with respect to transporting fresh fish products. Today, how=
ever, construction of the all-weather road to Cuajiniquil provides the fisher-
men with better access to markets and thus enhances their view >f progress
over the past five years. The strong negative correlation between years of
formal education and perception of progress is probably the result of dis-
illusionment--a young man living in an area where the education level is rela-
tively low who obtains an education higher than many others and finds that he
still must fish for a living would probably feel rather negative about his
present position. This does not occur in Playa del Coco because the fishermen
there have more contact with modern Costa Rican society and have a more real-
istic perception of the levels of education necessary for alternative
occupations.

In both the Total Sample and Playa del Coco number of dependents and
fishermen father are relatively strong predictors of projected socio-economic
progress (T+5-Tq). Several alternative explanations can be Buggested to
explain the positive relationship between number of dependents and T+5-Tg.
First, one could argue that the more optimistic one 18 concerning the future,
the more likely one would be to acquire uore dependents. Concerns about their
future maintenance or place in the world would be minimized. Second, it can
be suggested that number of dependents increases future security, assuming
that those who depend on you today will contribute to your welfare in the
future. Thus, number of dependents can be either the cause or result of
optimistic preceptions of the future. In reality, there is probably
reciprocal interaction between the two variables.

The other correlate of T+5-Tg, having a father who was also a fisher-
man, can probably be explained by the fact that fishing has improved greatly
(in terms of access to the market) in the northern Pacific coast of Costa Rica
in the recent past, and these changes result in those with a history of
involvement 1in fishing becoming even more optimistic concerning the near
future,

Finally, turning to Future Investment Orientations (FI0), the only
statistically significant co.relations with this variable were found in the
North Satple. The only independent variable manifesting a significant zero-
order correlation with FIO 1s number of kin fishing. This relationship can
probably be explained by the fact that individuals with more family fishing
are probably better adapted to the occupation through the socialization
process of growing up in a fishing family context. If, as has been suggested
elsewhere (Poggie, 1978; Pollnac and Poggle, 1978), a deferred orientation is
an adaptive characteristic among fishermen, then those more thoroughly adapted
through familial involvement would be expected to manifest a greater degree of
FIO, This explanation, however, contradicts earlier findinga which show a
relatively strong negative correlation between fisherman father and gratifi-
cation orientations (Pollnac and Poggie, 1978). This contradictory explan=~
ation, hewever, is in keeping with the inconsistent nature of relationships
between gratification orientations and other variables reported in the litera-
ture and argues strongly for further research to delineate the situational
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constraints which affect these relationships (Pollnac and Poggie, 1978).

Boat ownership, as one of the predictors of FIO, can be explained by the
fact that one must have a deferred orientation to obtain a boat and to keep it
running, The boat owner must have a future orientation to take the time to
perform the preventative maintenance which, after all, only reduces the chance
of a need for major repairs in the future, He also needs a future orientation
to put money aside for the periodic repairs which require parts if he wants
the least amount of interruption in his future production. The restriction of
this correlation to the North Sample can probably be explained by tha fact
that a lower percentage of fishermen in the north have fathers who were
fighermen; thus, there was less of a chance for equipment to be inherited and
more of a need for an initially deferred orientation to obtain the equipment
(Pollnac and Poggie, 1978).

Yeara fishing experience, as a predictor of FIO, makes sense in light of
the adaptive hypothesia cited above. If a future orientation is an adaptive
characteristic for fishermen, the longer one fishes, the more they would be
expected to manifest an FIO. The negative partial correlation between success
rank and FIO 1s the opposite of what would be expected on th: basis of
Poggle's (1978) findings that a deferred orientation is positively related to
success as a fishermen. In this case it could be suggested that those who are
already successful do not need to defer since they have already achieved their
major goals. It must be noted, however, that although the multiple correla-
tion coefficient 1s statistically significant, the negative partial corre-
lation between success rank and FIO, with previously entered variables
controlled, is not statistically gignificant at the .05 level.

In sum, the findings presented here indicate, once again, the existence of
a relatively strong situational component influencing differential patterning
of determinants of future investment orientations. The importance of situa-
tional constraints with respect to the determinants of gratification orienta-
tions have been emphasized in several studies (Pollnac and Poggie, 1978;
Thompson, 1975; Robbins and Thompson, 1974). The results presented here
indicate that we cannot assume that individuals from one area or occupational
subculture will respond to increased wealth in the same manner as those from
other regions or occupational subcultures, If development funds are invested
in a reglon with the goal of sustained development through reinvestment of
reasonable amounts of profit, then the situational determinants of future
investment orientations are of utmost significance. Part of the development
scheme should be involved with creating an environment which would facilitate
optimistic perceptions of the future and, hence, a climate favorable to
{nvestment.,

FOOTNOTES

IThis literature will not be reviewed here. Readers are referred to Pollnac
and Poggle (1978), Poggie (1978), Pollnac (1977), and Thompson (1975) for
reviews of the gratification orientation 1literature and empirical appli-
cations.

25everal recent studies include references to this literature (Robbins,
Pollnac and Robbins, this volume; Robbins, Robbins and Pollnac, 1977).

done U.S. Dollar was worth approximately 8.5 Colones when the research was
conducted.
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CHAPTER 17 SOCIOCULTURAL ASPECTS OF COOPERATIVE FORMATION
AMONG SMALL-SCALE FISHERMEN

BY J.J. Poggie, Jr.

Cooperatives are often perceived by change agents as ideal modes of
organizing small-scale fishermen into more efficient and productive groupings.
Many attempts have been made to form small-scale fishermen's cooperatives in
both developed and developing regions, but there has been considerable
variation in the success of these attempts. Some cooperatives are successful
(FAO, 1971), while most have failed dismally (UNRISD, 1975). It has become
clear that the positive perception of cooperatives on the part of change
agents 18 based more on faith than on any clear understanding of this multi-
functioning institution.

Nevertheless, small-scale fishermen's cooperatives--when successful--can
serve very beneficial economic and social functions such as providing a more
favorable economic return to producer and an organizational linkage for
otherwise relatively unarticulated individual fishermen. Effective coopera-
tives reduce uncertainty for their members by providing Important buffering,
leveling, and anticipating functions in the socioeconomic environment (Gersuny
and Poggle, 1974). Also, as an institutional link between pruducers and the
redistribution system, they are {important loci of attempts to reduce
post-harvest loss by making preservation techniques more widely available.
Better understanding of cooperatives and how to institute them may also lead
to improved catch and effort statistics and could enhance fishery biologists'
efforts to more accurately assess fishery stocks.

The two studies in this chapter examine different, but related aspects of
fishermen's cooperatives, The first study focuses on the relationship between
psychocultural characteristics of small-scale fishermen and cooperative
formation, and the second on the {interrelationships between beliefs about
cooperatives and their planning and development.

Study One Cooperative Formation and Small-Scale Fishermen's Psychocultural
Characteristics

By J.J. Poggle, Jr.

A fundamental assumption of the human ecology paradigm 1is that psycho-
cultural characteristics may often be explained as adaptions to the
contingencies faced by Individuals in their total environments. Recent
empirical studies applying this paradigm to small-scale fishermen have been
quite productive in generating a middle-range theory of maritime adaptations.
The areas of psychocultural life among small-scale fishermen where this
paradigm has been productively applied are quite varied. They range from
perception (Pollnac, 1977b); to ritual behavlor (Poggie, Pollnac and Gersuny,
1976; Poggie and Gersuny, 1974; Poggle 1978); to gratification orfentation
(Pollnac, Gersuny and Poggle, 1975; Pollnac, 1977a; Pollnac and Poggle, 1978;
Poggle, 1978); to level of psychological functionlng (Aronoff, 1965; Pollnac
and Poggle, 1979); to kinshlp (Poggle and Gersuny, N,D.; Pollnac, 1978;
Poggle, Pollnac and Gersuny, 1976); and to other aspects of soclal
organization such as cooperatives and work organizatlon (Robbins, Robbins and
Pollnac, 1977; Poggie and GCersuny, 1974; Bort, 1978).

This study deals with a single psychocultural characterlstic of small-
scale fi{shermen which appears to be adaptlve and important 1in understanding
cooperative formation. The characteristic is that of independence, which is a
pervasive feature of small-scale fishermen around the world. By Independence
I mean the propensity to think and behave free of the influence of others.
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This characteristic is assumed to be associated with a need for independence.

One does not have to look long in the descriptive literature on small-
scale fishermen to encounter references to the feature of independence among
practitioners of this art. Several examples from the literature are as
follows: from the Caribbean island of St. Kitts, Aronoff (1967) reports that
fishermen there emphasize independence and self-reliance in giving reasons why
they chose to fish; Harrison (1970), reporting on the Malay of Southwest
Sarawak, notes that fiehing seems to develop independent discipline of mind;
Fraser's (1960) study of the Malay of South Thailand stresses individualism in
the economic orientation cf these fishermen; Kottak (1966) reports that
successful fishing at Arembepe, Brazil is related to individualism; Poggle and
Gersuny's (1974) study of small-scale fishermen in southern Rhode Island shows
the importance of independence in self-perception; Pollnac and Ruiz-Stout
(1977) note that Panamanian fishermen frequently cite independence as an
important characteristic of their work; and finally, Leighton et al. (1963)
cite independence as one of the most cherished qualitities of small-scale Nova
Scotia fishermen they studied.

l. Independence as an Adaptive Characteristic

I hypothesize that independence 18 a psychoculturally adaptive charac-
teristic for small-scale fishermen. There are a number of reasons why
independence may be adpative for fishermen. These reasons have to do with the
special contingencies of working on a small boat in an aqueous environment in
search of often unseen prey.

Small~-scale fishermen around the world are faced with similar conditions.
They are physically removed from support and help of the land-based society.
They carry out their work alone or in small groups with considerable “"diviaion
of labor.” (There is simply not enough room for redundant workers on small
fishing boats.,) Decisions in the face of considerable uncertainty must be
made on an individual basis, and these decisions have immedicte offects on the
auccess of fishing, on the well-being of geer, vezsel, cvew and self.
Deciaive and rapid decisions ave required because of the often rapidly
changing nature of the ocean and the elusive prey. When I first conducted
participant observation fieldwork among small-scale fishermen in southern New
England, one thing I underscored in my field notes concerned how the work was
carried out by the two man crew independently of each other and with virtually
no verbal communication between them. Fach crew member did his work and made
hia decisions independently. There appeared to be an egalitarian ethos that
went along with the self-perceived independence of the actors in this fishery
(Poggle and Gersuny, 1974). This initial observation proved to be a common
feature of work in other small-scale fishing operations that I have observed.

Other researchers huve pointed out the egalitarian nature of small-scale
fishing crews (e.g., Koi.ak, 1966; Burrows and Spiro, 1953; biamond, 1969).
Norr and Norr (1974) have emphasized the need for interdependence as the basis
of this ethos. I wish to emphasize that egalitarianism is the only non-
coercive way that individuals with high need for independence can be organized
into a crew.

II. Independence and Formation of Cooperatives

If we accept the view that independence 18 an adaptive characteristic for
a wide range of small-scale fishermen as the evidence would suggest, then it
follows that cooperative behavior among small-scale fishermen will be realized
only under special conditions. Individuals who have been selected by the
conditions of the work environment for high need for independence, will be
individuals who can only be organized intv soclial groups ir -ty special way.
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This would be true for small crews as argued above and even more so for
fishermen's cooperatives where a large number of individuals must cooperate.

I1I. The Development of the Point Judith
Fishermen Coop and Independence

The formation of the Point Judith (Rhode 1Island, U.S.A.) Fishermen
Cooperative is an interesting case in point. Research has shown that
independence is the most salient feature of self-perception in this population
of fishermen (Poggie and Gersuny, 1974). It is also widely acknowledged that
the Point Judith Fishermen's Cooperative is one of the most successful
flshermen's coops in the United States. The formation and organization of
this coop appear to have nicely accommodated the high need for independence of
its membera with a cooperative organization that serves the collectivity.

The Point Judith Fishermen's Cooperative was formed in 1948 in response to
a disadvantageous local marketing situation faced by the unorganized fisher-
men, The coop came into being because of the work of several younger fisher-
men recently back from military service in World War II. (One can speculate
that the cosmopolitan experience of being in the service had something to do
with this bold move.) There had been talk of a coop before this time, but it
did not materialize because of the antipathy of local middlemen, insufficient
information, and fear of failure. The important part to note here is that the
coop was formed by the fishermen themselves with the intent of correcting a
deleterious marketing situation and providing gear and supplies at a favorable
price. Thus the coop was a marketing and supply one. These were both
functions that individual fishermen by themselves could not improve. They
were functions that could clearly be improved by cooperative action without
iwpinging on the independence of individuals where independence served as an
adaptive characteristic. That 1is, out of the water away from the land.
Fishermen retained individual ownership of their boats and the right to fish
when, where, and for what they thought best.

The coop is organized in a way that fishermen feel that it is theirs.
Officers in the coop are elected by the members, meetings are held where
individuals may air their feelings; owner and non-owner members own shares and
receive patronage refunds each year. The board of directors includes
fishermen of various types, so that diverse interests are represented. The
coop manager and president recognize the need for members to feel that they
control their piece of the coop and go out of their way to project an
egalitarian ethos in their dealings as officers of the coop. They are also
aware of the limits of their authority. The current manager tells the story
of how an earlier manager tried to tell the fishermen what days to bring in
fish by posting a sign to that effect. The response of the fishermen was to
tear down the sign. The manager is emphatic about the fact that he cannot
direct the type of fishing and when boats should land fish even if he wanted
to. These are areas that fall into the domain of individual decision making.
This arrangement has persisted with the thriving coop for 3l years.

Today (1978), when a sample of 30 fishermen who are coop members were
asked what the disadvantages of the coop are, their responses indicate no
perceived basic flaw in the organization but only some concern with several
operational questions such as improving unloading facilities, wmaintaining
quality of fish and whether price could be better at times. There was some
dissatisfaction expressed about the management of the coop aad about lack of
flexibility when one was a member, but these appear not to be serious wide-
spread complaints. In fact, the hlghest frequency answer to the question was
that there are no disadvantages.
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IV. Coopepes

1 turn now to the case of Coopepes (the recently formed small-scale
fishermen's coop of Puntarenas, Costa Rica). This cooperative was mandated by
a development program initiated in 1970 by the Presidential Office of Planning
of Costa Rica. The Office solicited assistance from the Inter-Auerican
Development Bank which assigned the project to the Cooperative FAO/BID Program
for design.

The basic objectives of the program in the artisanal (small-scale) sector
were to enhance the produztivity and distribution of fin fish by organizing a
cooperative in Puntarenas and operating a fish terminal to give general
services to the fleet and to se.l fish., The cooperative was to receive
forty-seven 31-foot, 3-ton capaci:y fiberglass boats fully equlpped with
navigational and safety technolegy. They were to be used on the Pacific coast
in the Gulf of Nicoya and over the continental shelf.

In 1976, government officials and the BID advisor carried out a campaign
to sign up members to a cooperative as one of the preconditions for obtaining
the loan necessary to carry out the full development program. It was
important for government planners to show progress in the formation of a
cooperative as the first step in the development plan, and a relatively large
number of individuals (approximately 500 in the Gulf of Nicoya region) were
signed up. It was clear to the officials that many individuals signing up
were not full-time fishermen, had only a vague notion of what the cooperative
was about, except that they were promised advantages; and, most importantly
for our purposes here, that the vast majority of successful fishermen did not
join., The coop attracted many marginal fishermen to its ranks.

When I began to study the coop in 1978, it was struggling to continuz its
existence. Only 50 widely dispersed fishermen were selling to the coop.
Trucking costs relative to production were very high. The new boats had not
arrived. My intent was to try to understand why the coop had not attracted
mainline artisanal fishermen {into the organization. My ideas about coopepes
came from adaptational theory as related to small-scale fishermen and from
what I had learned about the success of the Point Judith coop. It is argued
that the way the Puntarenas coop was organized impinged on the need for
independence of successful artisanal fishermen; and for this reason, it was
primarily attracting marginal fishermen to its ranks,

V. The Test

In order to measure self-perception of independence in this population, a
seven step semantic differential test was administered to a sample of 50
non-coop artisanal fishermen from Puntarenas, l In this test respondents
were asked to rate fishermen and administrators along the dimension of
intelligent-stupid, independent-dependent, rich-poor, generous-stingy, honest-
dishonest, caring about others-egocentric, and good-bad, Although the prime
concern was with the independent-dependent digension, by including several
other dimensions in the test, it was possible to assess validity by seeing 1if
fishernen were portraying themselves only in a socially desirable light. As
seen in Figure 1, this proved not to be the case. For example, fishermen rank
theaselves as less intelligent than sdministrators. The rationale for
selecting administrators as the comparison group was that it 1is general
knowledge that they earn more than fishenzen, thus allowing a further check on
validity as well as providing the needed comparison group. As seen in Vigure
1 adainistrators are ranked higher than fishermen on the rich-poor dimension.
Thus the instrument appears to be eliciting valid responses.

In order to test the proposition that fishermen perceive themuelves
differently from adaministrators on these dimensions, the diffarence in the
rating batween fishermen and adainistrators each respondent gave for each of
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the dimensions were entered into t tests of slgnlflcance.z As seen 1in
Figure 1, fishermer perceive themselves as less intelligent, more independent,
poorer, more generous, more honest, but neither more concerned about others
nor more “good” than administrators. As seen from the t values, the strongeat
perceived differences are in wealth and independence. It is important to note
also that in addition to perceiving themselves differently from adminis-
tration, fishermen perceive themselves to be significantly above the midpoint
of the scale on independence (X2 = 26, p < .001).

VI. Discussion

These data support the argument concerning the relative independence of
succeseful fishermen presented above. If these fishermen behave according to
their perceived independence, then it follows that a cooperative organization
that is incompatible with this hypothesized adaptive characteristic will be
resisted by successful fishermen. Copepes' organization ia indeed incompati-
ble with this psychocultural characteristic.

We may list several specific reasons where it is incompatible:

l. It was set up by non-fishermen to meet a need felt by government
officials and not by local fishermen.

2. It required fishermen to eell to one buyer, the coop, without guaran=-
tee of being provided some of the price and non-marketing adventages provided
by competing local middlemen (Pollnac, 1978).

3. It would impose gear and boats selected by others.

4, It would impose fishing locations selected by others (some of the new
boats are meant for offshore work which is unfamiliar to local fishermen).

S. Desplite provisions to the contrary in the charter of the coop, in the
eyes of the fishermen and perhaps in reality it would organize fishermen into
a hierarchical organization run by non-fishermen with potentially little sense
of individual control for fishermen.

It is my interpretation that it is this incompatibility that is most
important in understanding why Coopepes did not attract successful fishermen
to its ranks and, in fact, why it has not been successful. However, there is
a secondary issue that has emerged since its formation that should be
mentioned, as 1t might be misunderstood as the “cause” of the “problem” of
Coopepes. There is the general feeling that the coop has been badly managed
and that the first three managers have been dishonest. When my 1978 sample of
50 fishermen was asked what the problems of coopepes are, they emphasized poor
management in their responses. Forty percent of the responses concerned this
issue while only six percent mentioned "poor members.”

While it 15 true that there is a widespread view even among fishermen that
the main problem of the coop is that it has been poorly runm, current attempts
to improve the situation of the coop by upgrading leadership will probably not
work. The coop has the wrong constituency, and this appears to be due to the
incompatibility problem at its onset, and not to bad administration after the
coop was formed.

There are several recommendations that an applied anthropologist could
make to help decision makers reach desired goals. It 1is possible to learn
what successful fishermen expect a coop to do for its members and to structure
the coop in light of these expectations. Respondents were asked to indicate
"What 18 a coop supposed to do for its members,” Fishermen emphasized that a
coop should provide equipment and supplies and other necessities at a good
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price. Sixty percent of the answers were concerned with this function. Thus
the majority of fishermen appear to have a supply coop in mind.

One Costa Rican government official has suggested that perhaps a two stage
coop would help correct the coop situation in Puntarenas. Under this plan,
successful fishermen who already have boats would be organized into a service
coop designed to help them with problems of icing their fiah and keeping boats
operating. The second coop would be a financial coop designed for fishermen
without boats, who would be organized into a government managed coop for the
purpose of utilizing the new boats.

These solutions are probably somewhat better than the first attempt in
that a service coop is exactly what the majority of already successful fisher-
men appear to expect from a coop. However, there remains the difficult
problem of organizing the service coop in a way that it does not impinge
significantly on successful fishermen's need for independence.

The second coop, the government managed one, would appear to have a high
probability of failure for several reasons. First we might assume that many
of the potential members of this coop will be marginal fishermen, that is
those who have been relatively unsuccessful under current conditions. Placing
the new higher level technology in the hands of these individuals without
careful screening and training could invite serious difficulties. Secondly, a
government managed coop will probably lead to the inefficiency that is common
in company owned fishing boats in other parts of the world because, as noted
by Stokes (1978), worker ownership reduced employee-related drags on economic
performance., These include absenteeism, poor workmanship, high turnover, and
strikes, A scheme where coop members could earn a share of their boat
earnings and qualified skippers could work for ownership of their craft would
seem to be in order in this situation.

Although this analysis does not deal with all of the psychocultural
variables that might impinge on the question of who will join fishermen's
coops and how they can be organized to function effectively (e.g., perceptions
of cooperative organizations may also affect their acceptance--see Study Two),
it does {llustrate the utility of applying the adaptational theory developed
by anthropologists. The formation of small-scale fishermen's coops 1in
development situations has considerable obvious utility for government
officials and financial institutions working from above, but the organization
of fishermen's coops that work, requires the kinds of insights and awareness
of psychocultural differences that can be provided only by the type of local
level analysis discussed in this chspter. These analysea, of course, can be
most effective for planning purposes when they are conducted before flsher-
men's cooperatives are actually formed.

FOOTNOTES

lgecause of the unavailability of a 1ist of fishermen and temporal
constraints, it was not possible to draw a truly random sample. Interviews
waere conducted with all fishermen who could be contacted at selling points and
other spots where fishermen gathered, no fishermen refused to be interviewed.
It {s estimated that the aample here represents about ten percent of the
population of non-coop, rmall-scale fishermen in Puntarenas.

2This is a one sample test of difference in means in which the null
hypothesis is that there are no differences between the groups. Thus in the

X-u

S/ n-1
on the dimensions, S is the standard deviation on the dimensions, while u the
expected difference would equal zero because of the null hypothesis that there
are no differences batween the groups (Blalock, 1969, p. 148).

formula t = N X = mean differences between fishermen and administrators
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Jpecause some readers might object to the use of t-test with what may be
considered quasi-interval or even non-interval data, a one sample chi-square
test run on the data. In terms of significance the results were equal to
those of the t-test.

Study Two Beliefs About Benefits of Fishermen's Cooperatives on the
Pacific Coast of Costa Rica

By J.J. Poggle, Jr.

The purpose of this study is to describe and analyze small-scale fisher-
men's perceived benefits of belonging to a cooperative in several communities
in the Gulf of Nicoya and in the northwest region of Guanacaste, Costa Rica.

One of the central features of the development program initiated in 1970
by the Presidential Office of Planning of Costa Rica was to establish a small-
scale fishermen's cooperative. Although the cooperative was formed, it has
not functioned well. By understanding the small-scale fishermen's perceptions
of the benefits of cooperatives, it may be possible to obtain further insights
into ways that the cooperative structure may be modified to better meet the
needs and expectations in the various communities involved. Social and
cultural research in a number of fishing communities in the New England region
of the United States has shown that considerable variation exists within
relatively small areas. Policy decisions that do not take this variability
into account may be less effective (Poggie and Pollnac, 1979). There is
reason to believe that comparable diversity exists on the west coast of Costa
Rica and that this diversity should be known and incorporated into fishery
policy decisions. As is true with other aspects of policy planning, it is
better to have this information before policy decisions are made and action
prograas are set into motion.

I+ The Sample

Data from a total of 187 small-scale fishermen from four communities were
used i{n this analysis. Two communities from the Gulf of Nicoya region were
Puntarenas (N=67) and Costa de Pajaros (N=50). The other two communities were
Playa del Coco (N=39) and several small relatively isolated communities
between Cuajiniquil and the Nicaraguan border which in composite are con-
sidered as the fourth community (N=31). This community will be referred to as
“North."” Relative to the total population of fishermen in these four
communities, there samples represent approximately 8 percent, 11 percent, 35
percent and 39 percent, respectively (MAG, 1976).

11, Tests

As part of a larger interview schedule, fishermen were asked in an open-
ended question to indicate what they consider to be the benefits of belonging
to a fishermen's cooperative. Participant observation data were also obtained
on social structural and economic features of community life. Of particular
importance here is the number of fish dealers in “he community who carry on
many of the same functions of a cooperative (Pcllnac, Chapter 18, this
voluae). Data from the open-ended question were content analyzed and
categorized into nine categories (see Table 2).

A number of i{ndependent variables were also measured by means of direct
responses to question in the interview schedule. These included: 1) age; 2)
years fishing experience; 3) number of kinsmen who fish; 4) boat ownership; 5)
nusber of kinsmen who fish with the respondent; 6) hours fished per trip; 7)
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days fished par week; 8) current perception of socioeconcaic position; 9)
years of formal education; 10) whether father is/was a fishermen; and 11)
whether father is/was a farmer., Current perception of socioeconomic position
(variable 8, To X) was measured by means of a ten-step self-anchoring
scale (Cantril, 1963).

Table 1 shows the community level differences in these variables. These
variables are sufficiently different among the communities to justify con-
trolling for community in the analysis of the relationship of the dependent
and independent variables.

III. Analysis

For the four communities, frequency of first response of perceived
benefits of belonging to a fishermen's cooperative are presented in Table 2.
The findings presented ln Table 2 support the contention that there is
considerable diversity of perceived benefits of cooperative membership.

In the Puntarenas sample, 48 percent of respondents felt that there are no
benefita to belonging to a cooperative; 16 percent said they did not know what
the benefits would be, and an equal percentage thought that it would bring
mutual help to fishermen. Nine percent thought it would bring better income.
Other categories of response accounted for the remaining responses, but all
were under 5 percent of the total. In Costa de Pajaros, 52 percent said they
did not know what the benefits would be; 20 percent saw no benefits, and 8
percent of the total saw the advantage in mutual help or other miscellaneous
positive benefits. Six percent saw a chance to participate i{n a savings plan
as the main advantage, while 4 percent and 2 percent cited better income and
loans, respectively.

Responses in the northwestern region were different in pattern from those
in the two Gulf of Nicoya communities. At Playa del Coco the most frequent
response (31X of total) was equipment/supplies, while "don't know" was second
most frequent with 28 percent of the total. "No benefits” received 10 percent
of the total, and "better income,” "other positive,” “"selling point/marketing"
each received 8 percent of the total. Mutual help and loans received 5 and 3
percent, respectively. In the North community "don't know,"” with 52 percent
of the responses, was the most frequent response, and "equipment/supplies” was
the second with 32 percent of the total. “No benefits” and "mutual help” had
6 percent cach, while savings plan had 3 percent of the total.

The analysis shows a relationship between patterns of responses to
perceived benefits of cooperatives and a community level variable. Variable
12 (Table 1) is the number ot middlemen in each community. As seen in Table
3, there 1is a perfect positivce rank order correlation between number of
middlemen and response category 7 (no benefits), and a perfect negative rank
order correlation between response category 4 (supplies/equipment) and number
of middlemen., This relationship will be d{scussed further below.

The next step in the analysis is to determine how the dependent and other
independent variables are related to cach other. Because "lack of knowledge"
about the benefits of cooperatives formed the single most frequent response in
two of the communities, a new variable (K/NUK) knowledge vs. no knowledge
about the benefits of cooperatives was created and tested against independent
variahles 1 through 11, Table 4 shows the results of this part of the
analysis. In each community {K/NOK) was significantly related to at least one
of the independent variables.

In Puntarenas and Costa de Pajaros boat owners had more knowledge about
cooperatives than non-owners., In Costa de Pajaros and North, the more kinsmen
individuals had fishing with them, the less knowledge they had about the
benefits of cooperatives, In Playa del Coco the interrelated variables of age
and years of fishing experience are related to (K/NOK)., The older and more
experienced a fishermen 18, the more likely he is to have knowledge about the
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TABLE 1. Community Level Difference on independent Varlables

Variable Puntarenas C::]:,o: P 'g:cgd North| Probability
(1) Age X 32.8 27.6 27.6  28.7 <.05
(2) Years fished X 12,4 1.8 1.8 5.9 <,01
(3) No. of family who 1.9 7.1 4,9 2.4 <.001
fish X

(4) Own boat (%) 30 50 33 45 >.05
(5) No. kin fish with X .43 1.0 .82 48 <01
(6) Hrs. fish/trip X 10.5 5.2 9 17 <.001
(7) Days fish/week X 5.6 5.5 - 6.2 6.1 <,001
(8) To X 4,7 0,1 5.0 4.9 >,05
(9) Education X 48,1 3.2 6.2 8.4 <, 001
(10) Father Farmer (%) 24 28 n 58 <,01
(11) Father Fisherman (%) 40 68 28 9 <.001
(12) Number of fish dealers 17 6 1 L 75% ———

per community

N = 67 50 39 31 Total 187
*Four communities with three dealers.



335

TABLE 2. Benefits of Belonging to A Fishermen's Cooperative

Costa de Flaya del
Category Puntarenas Pajaros Coco North
(f) percent  (f) percent (f) percent  (f) percent .

(1) Better income 6 9 2 4 3 8 - -
(2) Saving plan 2 3 3 6 - - 1 3
(3) Loans 1 1 1 2 1 3 - -
(3) Equipment/ 1 1 - - 12 3] 10 32
supplies .
(5) Mutual help 1 16 L] 8 2 5 2 6
(6) Other positive 3 L § 8 3 8 - -
(7) Nobenefits 32 [# 10 20 & 10 2 6"

(8) Don't know 11 16 2% )52 n 28 16 |52]

(9) Selling point/ - - - - 3 8 - -
marketing

67 100 50 100 39 100 31 . 100,

“|—! = highest frequency response in community.
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benefits of cooperatives. Also in this community, individuals with fathers
who were fishermen had more knowledge about cooperatives than individuals who
had fathers with other occupations.

IV. Discussion

The results of this analysis show that there is considerable variation
from community to community regarding perceived benefits or lack of benefits
of belonging to a fishermen's cooperative. Both situational and individual
factors help to explain some of this variation. A syatematic relationship
exists between the number of fish dealers in a community (situational
variable) and perceived lack of benefits of belonging to a cooperative as well
as with perceived benefits in the form of supplies and equipment.

Besides the obvious point of supplying a selling point, middlemen also
serve the importsnt function of obtaining supplies and equipment for fisher-~
men. In fact, as shown by Pollnac (This volume), Costa Ricsn middlemen carry
on a variety of functions besides purchasing of fish for resale to others,
Pollnac cites providing loans, picking up parts and providing other "help” as
some of the other functions of middlemen. It would appear that where there
are sufficient middlemen in a community who compete with one another to supply
a variety of functions to fishermen, perceived benefits of a cooperative are
low, Where there are not enough middlemen in competition to supply the needs,
then the perceived benefits increase.

Some might argue that the high negative evaluation of cooperatives in
Puntarenas is due to its main activities being located there; and, thus, this
is where its weakness and shortcomings are most visible, However, the data do
not support this view, There was a branch of the cooperative in Playa del
Coco which did not function at all well and eventually closed down just before
the data reported here were collected. Yet, it is in Playa del Coco that we
find the highest total positive responses (63%) concerning the benefits of
belonging to a fishermen's cooperative. This suggests that the "negative
visibility issue” {8 not a valid alternative explanation.

Regarding knowledge or lack of knowledge about benefits of belonging to
cooperatives, we note that in each of our four “"communities” different
combinations of variables predict whether an individual will have or lack
knowledge of the benefits of cooperatives. Although it is not possible at the
present time to explain why these various combinations of variables are
related to K/NOK, there is an important policy implication to the findings.
This implication is related to other findings of the project which indicate
that there is considerable diversity and complexity of bellefs, opinions, and
knowledge, as well as their correlates in the four communities.

It 18 clear from this analysis that programs related to cooperative
formation and education must take into account the diversity within and
between communities. Blanket policy decisions that disregard this diversity
are less likely to be successful than those that deal with the complexity as a
normal social and cultural feature of human life. It is, of course, impos-
sible to deal with the social and cultural complexity unless studies are
carried out as a prior step to policy decisions. In the case studied here, 1t
would appear that greater effort in cooperative development in communities
with lower numbers of middlemen and efforts to adjust the cooperative's
structure to needs of the fighermen in communities with high concentrations of
middlemen may have been in order.,
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TABLE 3. 'Relationship of Variable 12 and Response 7 and 4
~ Rank
. . . Variable 12
s Response 7 Response 4
Variable ‘Number of fish dealers
b b per community No benefits Supplies/equipment
‘Puntarenas 1 1 3.5
Costa de Pajaros 2 2 3.5
Playa del Coco 3 3 2
North. 3 N 1




TABLE 8. Knowledge of Cooperatives vs. Independent Variables

(1) Age X in.s 29.1 |>.05 |29.6 |25.8 |>.05 |29.9|21.8|<.05*| 29.7 [27.7 |>.05
(2) Yrs. fistea X h2.7 [10.6 [>.05 [12.8 [10.9 [>.05 |1a.5 5.8 J<.05*] 6.5] 5.8 |>.05
(3) No. =f family 2,0 | 1.5 !>.05 ]| 6.5 | 7.7 |>.05 | 5.9] 2.5]>.05 2.1 2.8]>.05
whr fish X
£2; Own boat (%) 9 <.05* | 63 39 <.05*|39 |18 |>.05 | 53 |38 {>.05
(5) No. kin fish .30 | .50|>.05 .67 1.35{<.05* | 1 8] .05 2] .8]<.10%
with R
(6) Mrs. fish/day X [10.3 [10.7 [>.05 | &.8 | 5.6 |>.05 | 7.3| a.8[>.05 | 15.72[19.8 [>.05
(7) Days fish/week X | 5.6 | 5.6 |>.05 | 5.6 | 5.8 |>.05 | 6.a| 6.0]>.05 6.0] 6.1]>.05
(8) To X 8.7 | 8.7 |>.05 | 8.0 | 4.3 |>.05 | 5.0] 4.9]>.05 8.5] s.2}>.05
{9) Education X 8.1 | &5 |>.05 | 2.5 | 3.8 |<.050| 6.1| 6.5[>.05 5.0 3.9]>.05
(10) l;:;her Farmer 7 9 >.05 |29 27 >05 |36 JIss |>.05 ] 60 |56 |>.05
(11) Father Fisher- [39 86 >.05 |67 €9 >.05 |39 0 <0014 7 |12 [>.05
man (%)

* = significant
relationship
alpha = .10

8ce
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'CHAPTER 18, THE ROLE OF MIDDLEMEN AS PERCEIVED BY SMALL-SCALE FISHERMEN IN
THE GULF OF NICOYA, COSTA RICA

BY R.B., Pollnac

An important aspect of small-scale fishing is that as technology becomes
.more efficient, enabling production in excess of the subsistence level, a need
for a distribution system develops. Fish is & highly perishable product which
is not easily stored without complex techniques such as drying or freezing
technologies. Firth (1966) notes that a fisherman's catch, in comparison with
a farmer's product, needs more outlay in equipment and labor if it is to be
stored. This, he suggests, results in a tendency for a greater development of
middlemen among fishermen. Further, a fisherman's many hours at sea is phyai-
cally exhausting, and when he arrives at shore he usually does not have the
time or energy to process or distribute his highly perishable product; thus,
the dietribution of surplus catch 1s usually performed by a specialist who is
often referred to in the literature as a middleman or fish dealer.

In many fishing communities, females take over the function of buying and
selling fish. Femnle “middlemen™ are found throughout the world in regions
as widely spread as the Caribbean (Aronoff, 1967), El1 Salvador, Brazil
(Forman, 1970), Ghana (Gladwin, 1970), India (Norr, 1972), Thailand (Fraser,
1966), and Okinawa (Glacken, 1955). Sometimes this division of labor func-
tions to keep at least some of the profits within the family--the men fish,
and their female relatives sell the product (Forman, 1970; Gladwin, 1970).

Nevertheless, the middleman 18 not always a kinsman. In many regions the
middleman is an unrelated entrepreneur whose sole motive is to make a profit
by buying and selling fish. Further, it 1s often claimed that wmiddlemen
exploit the small-scale fisherman (Jimenez-Castro, 1976; Alexander, 1977;
Witham, et al., 1978). Often, however, even in regions where outsiders and
the government view the middlemen as exploiting the fishermar, the middleman
is doing an excellent job at performing a vital function and making very
i1ittle profit. For example, Firth (1966), noting that it is a common accusa-
tion that middlemen reap the benefits of the fishery, reports that among the
Malay in his sample, the middlemen make very little profit for the time and
energy they expend. Our preliminary observations in Costa Rica have led to
the same conclusion. Further, the fishermen themselves often recognize the
multifunctional nature of the middleman and are content with the existing
system despite their continuous complaints about prices (a common complaint of
primary producers &zround the world), For example, in Malaysia the small-scale
fishermen reportedly appreciate the role that the middlemen plays as a
financier for capital equipment (Sabri, 1977). Blake (1977) notes that among
Madras fishing populations in India, the middleman functions as both busineas
contacts for fishermen and dependable sources of cash when production drops
off and when large expenditures are necessary (e.g., for weddings, funerals,
and holidays).

The purpose of this chapter 1s to examine fishermen's perceptions of
middlemen and the role that they play in the small-scale fishery in the Gulf
of Nicoya.

l. Saample and Methods

A sample of 80 small-scale fishermen from the Gulf of Nicoya were
interviewed; 50 from an urban area (Puntarenas) snd 30 from a rural community
(Costa de Pajaros), The middleman, or fish buyer, is an important individual
in the structure of the small~scale fishing industry in the Gulf of Nicoya.
On the short strip of coastline where interviews were conducted in Puntarenas
there were seven active middlemen. At Costa de Pajaros five were active.
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Other middlemen existed in both areas, but they were either outside the area
sampled or not active during the research period. Ostensively, the u® i'eman
performa the important function of purchasing fish from the fisherman for
resale to other middlemen or retailers. He does, however, provide other
services for the figsherman. The number of active middlemen in the region and
statements made by £ishermen suggest that competition exists between the
various buyers; hence, fishermen were asked why they sell to one middleman
rather than another.

I1. Analysis

The percent distribution of responses to the question concerning why
fishermen sell to one middleman as opposed to another can be found in Table 1.

The most frequent rationale for selecting one buyer over another is the
prices paid for fish. The second most frequent rationale is that a figherman
would rather deal with a buyer who helps him in some way, such as providing
loans, picking up parts, etc. Fishermen also select buyers on the basis of
what they perceive as fair treatment, This category includes the attributes
of honesty, immediate payment for product, not discarding marginally spoiled
fish, etc. Nine percent of the fishermen report that they sell to a specific
buyer because they are in debt to him, while eight percent claim they make
their decision on the basis of friendship. A small proportion of the fisher-
men choose middlemen who never refuse their product. Some middlemen refuse to
buy when the market 1s glutted, and the fishermen are forced to let their
product rot. Several fishermen noted that they deal with a specific buyer
because he is located closer to their home. The “other" category includes
idiosyncratic responses such as “character of buyer,” "landing facilities,”
and "more responsible.” .

The first, and therefore most salient, high frequency responses were
cross-tabulated with area of residence. The expectation that urban fishurmen
would be more likely than rural to select buyers on the basis of price was
supported by the data (44 vercus 23 percent, respectively; X2 = 3.47, p <
+05; one-tailed test). As argued elgewhere in this volume; urban fishermen
are more involved in the cash economy; thus, we would expect that prices paid
by middlemen would be their most salient attribute in the urban area. 1In
contrast, the rural fishermen are more interested in the help that the middle-
man provides in the form of loans, picking up parts for equipment, etc. (37
versus 14 percent, respectively; x5 = 5,52, p < .02). Finally, there is no
relationship between area of residence and the “fair treatment” category (x2
= 0,02, p > .10).

II1I. Summary and Conclusions

The analysis of perceived functions of middlemen indicates that while 48
percent of the fishermen emphasize prices as an important factor in selection
of buyers, 45 percent emphasize other forms of help such as loans, picking up
parts, etc. This suggests that institutions proposed to replace the middlemen
must also provide these other services if they are to succeed. Rural and
urban differences with respect to this variable suggest that when changes are
implenented, differential eaphasis on the various functions should be included
in information programs in the two areas.

Overall, these findings in combination with the brief review of the
literature presented above suggest that there 1s a complex relationship
between middlemen and social and technological aspects of the small scale
fishery. The assumption of niddleman as exploiter, however, has led to many
attempts to replace him before fully understanding the multidimensionality of
his role in the fishing community.



TABLE 1. Distribution of Rationales for
Selection of Middiemen

Rationale _Percent*
Better prices 48
Provides help (loans, etc.) us
Fair treatment 3
In debt to middleman 9
Friendship 8
Always buys fish 6
Closer to residence 4
Other 10

N = 80 *Total exceeds 1008 because entries refloct categorization
of the first three responses to en open-ended question.
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CHAPTER 19 THE STRUCTURE AND PERFORMANCE OF WHOLESALE
MARKETING OF FINFISH IN COSTA RICA

BY A.C. Scheid and J.G. Sutinen

The small-scale fishing industry of Costa Rica has been described as a
rather primitive operation characterized by a large number of middlemen, small
output, high distribution costs, and relatively high consumer prices (Tilic
and Artavia, 1971). The relatively high price of good quality fish limits the
consumption by lower income groups and deprives them of an important source of
animal protein (Lovel and Moss, 1971).

In recent years, the Government of Costa Rica, along with other govern-
ments of Central America, has expressed a strong interest and commitment to
the development of the artisanal fishery sector. Among the expressed goals of
development are the improvemen: of the standard living of the small-scale
fishermen and the provision of fish to middle and lower income consumers at
prices they can afford. One method of trying to meet both the needs of
fishermen and consumers 18 by improving the marketing system. If fish can be
moved from producers to consumers at lower costs while maintaining the same
standard of services, both the fishermen and the consumers may stand to
benefit.

Policy makers concerned with improving the performance of the marketing
system are often concerned with the level of competition in the industry and
the extent to which potential economies of scale are realized, The perfectly
competitive model often is used in economics as a standard by which the
structure and performance of the market may be compared and evaluated. In a
competitive market characterized by large numbers of buyers and sellers, low
barriers to entry, and complete knowledge of the nature of alternative choices
on the part of producers and consumers, there is an economically efficient
allocation of resources. Since each firm maximizes its profits by equating
the given price to its marginal cost, competitive prices correctly reflect
both consumer demand and the cost of the resources employed.

In so far as the wholesale sector of the small-scale fishery is competi-
tive, its prices and marketing margins will reflect the true costs of
providing its marketing services. If imperfect competition exists among the
firms of the wholesale sector, the marketing margins may be higher than under
more competitive conditions. Prices paid to the fishermen may be lower than
the competitive equilibrium level and prices paid to the retailers may be
higher than the competitive level. For these reasons policy makers concerned
with the welfare of fishermen and consumers are interested in knowing more
about the current level of competition in the wholesale sector and how it
might be improved.

Marketing development programs are also concerned with potential economies
of scale and the extent to which such economies are realized in the industry.
To the extent that unit costs are lower for larger scales of production,
economies of scale are said to prevail, If economies of scale exist in the
marketing sector and if many firms operate at levels too low to secure the
benefit of such economies, substantial marketing cost reductions may be
obtained through a policy aimed at increasing the output of those firms
currently operating at suboptimal scales. One means of ensuring that such
cost reductions are passed on to the fishermen and consumers would be the
pressure of competition.

A teview of the literature on marketing in under~-developed countries
reveals two divergent views of the role played by the middlemen in traditional
market{ng systems. On one side is the popular view that the middlemen is a
central obstacle to development because he often exploits the producers and
consumers of the products he handles. In some cases it is argued that there
are only a few intermediates at certain marketing levels and through collusive
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action they are able to fix prices and extract excessive profits. 1In other
cases it is argued that the unnecessarily long chain of middlemen from
producer to the consumer results in high marketing costs. Middlemen are also
accused of acquiring monopolistic control by providing much needed credit to
the producers and forcing their creditors to sell them their product at
relatively low prices (Rao, 1973; Fuentes, 1976).

On the other side of the argument are those who hold that the traditional
marketing middlemen has been unfairly maligned and that he usually plays a
vital and necessary role in the marketing operations of the less developed
countries. According to this point of view, most attacks on marketing
middlemen are based on a misunderstanding of the variety of functions they
perforn and an exaggeration of their power. In general, fishermen and
marketing middlemen are considered to have a mutually beneficial, symbiotic
relationship which operates smoothly in a traditional environment (Bauer and
Yamey, 1954; Lele, 1976; Lawson, 1977).

Despite the different and sometimes conflicting views about the conduct
and performance of marketing middlemen in less developed countries, little
regearch has been carried out on the structure and performance of the
wholesale marketing sector in less developed countries, Much of the
literature on marketing 1in less developed countries remains largely
descriptive and barren of analysis.

The general objective of this chapter is to examine the market structure
and performance of the wholesale sector of the small-scale fishery of Costa
Rica. Specifically, this chapter:

1) analyzes the current market structure of the wholesale sector of the
small scale fishery and discuss its influence on market conduct and
performance, and;

2) examines the level of potential ecoﬁomies of scale in the provision of
marketing services at the wholesale level.

l. Description of the Wholesale Sector

The wholesale sector is a large and vital part of an overall marketing
system which provides for the flow of fresh fish small-scale fishermen to the
consuming public. The movement of fish from producer to consumer involves the
marketing services of primary buyers (port wholesalers), truckers, and
retailers. The primary buyers buy the fish from the fishermen on the docks
and beach landing sites and perform the services of assembly and storage.
They next either sell the fish to transporters or transport the fish
themselves to the retail outlets in the capital city of San Jose and other
population centers in the vicinity of San Jose. The retailers then carry out
the final marketing stage of selling the fish to the ultimate consumers.

Primary Buyers. The primary buyers provide the first 1link in the
marketing chain that carries the produce of the artissnal fishermen to the
consuming public. They purchase the fish directly from the fishermen at the
port or beach sites around the Gulf of Nicoya. Their {nstallations for
handling and storing fish before it 1is transported on to the retailers are in
general rather modest. Their buildings are sometimes extensions added onto
private homes or small lean-tos. Data gathered interviews in 1976 indicsted
that the average building size was cbout 44 square meters and the average ice
box and/or refrigerators capacity was about 5,000 pounds.

The data from daily purchasing receipts collected from the primary buyers
between September 1976 and February 1977, revealed a total of 28 different
primary buyers operating in the port of Puntarenas and in various outlying
landings sites around the Gulf of Nicoya (see Figurw 1), For the most part,
these buyers are concentrated near the landing areas of Puntarenas, the
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principal port of both the artisanal and commercial fishing industries of
Costa Rica. In addition to the 28 buyers originally identified in 1976, there
are three new buyers who entered the industry since that time.

Several types of ownership may be distinguished among the primary buyers.
Twenty~four firms are owned by individuals and six by partnerships or
corporations, There is one fishermen cooperative (COOPEPES) and one fishermen
union (UNPEPES). (The union is different from the cooperative in that it is
not regulated by the bylaws and legal safeguards of an officially inscribed
cooperative. The union 18 much smaller and united to a great extent by family
relationships.)

One way of measuring the size of the various primary buyers is in terms of
the amount of fish that they purchase. Due to gaps in data collection, there
are weeks when the purchasing data are missing for some firms. For this
reason, the ranking of firms in terms of the total purchase amounts recorded
for each firm is not a reliable indicator of relative size in the industry. A
better estimate of the relative differences in firm size 1is obtained by
calculating the weekly average amount purchased by each firm, using only those
weeks for which data are available, The ranking of the buyers in terms of
their weekly average purchases along with the number of weeks recorded 1ia
given in Table 1,

Another index of relative size among the primary buyers 1is the 1icebox
capacity of the individual firms. Table 2 lists the icebox capacity of the
firms that have been interviewed. As one might expect, some of the firms with
the largest holding capacity are among those who are the largest weekly
purchasers of fish; i.e., firms 1 and 9. However, the data also indicate that
some of the buyers, such as firms 2 and 5, have lower than average capacity
levels and some of the smaller weekly purchases, such as firms 7 and 14, have
larger than average holding capacity. This suggests that some firms are using
their available capacities levels better than others.

Species and Classification of Fish. A large variety of fish is purchased
by the primary buyers operating in Puntarenas and other landing sites along
the Gulf of Nicoya. Although not all the buyers use the same categories of
classifying the fish they purchase, the majority follow a classification which
combines size and type of species. The major classifications generally used
on the wholesale level are: large first class fish (primera grande), small
first class fish (primera pequena), classified fish (clasificado), small shark
(cazon), two larger types of shark (posta blanca and posta negra), cola and
agria, and chatarra.

Table 3a presents the eight major species or classifications of finfish
which the small-scale fishermen landed in the region of Puntarenas during the
period between September 1976 and February 1977, when purchasing data were
collected. The largest amount of fish purchised by the primary buyers during
this period fell under the category of "Cola and Agria.” Small first class
fish was a distant second in terms of the amount purchased (see Table 3b).

The large and small first class fish categories brought the fishermen the
highest ex-vessel prices per pound, with a weighted &average price of 3,31
colones and 2,60 colones, respectively (8.5 colones = U.S, $1.00). Cazon,
Posta Blanca, Clasificado, and Cola and Agria fell in the middle price range
of 1.86 to 1.40 colones per pound. Posta Negra had a weighted average price
of .98 colones per pound while the commercially less attractive fish in the
"Chatarra” category brought a weighted average price of .61 colones per pound
(see Table 4a for the ranking of finfish according to their weighted average

rice).

P Because of the relatively large azount purchaaed, the middle price fish
category of Cola and Agria generated more revenue for the fishermen than any
other species or category of fish landed during the survey period. Posta
Negra and the species in the Clasificado category were the least important
fish in terms of revenue paid out to the fishermen by the buyers (see Table

4b),
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TABLE 1. Average Weekly Purchases (Ibs.)
(September, 1976 to February, 1977)

b - o —
Primary Average Weekly Percentage of Cumulative Number of
Buyer Purchases (Ibs.) Industry Purchases Percentage Weeks Recorded

1 10, 607 124 12% 2
2 10,067 12 24 10
3 6,387 7 31 2
4 6,253 7 38 13
5 6,167 7 45 21
6 5,607 6 51 21
7 5,410 5 56 20
8 4,500 5 61 21
9 4,314 5 66 13
10 3,901 5 7 20
1 3,892 4 75 21
12 3,633 4 79 20
13 3,3M 4 83 17
1 3,21 4 87 5
15 2,644 3 90 20
16 1,845 2 92 21
17 1.583 2 94 5
18 1,343 2 96 20
19 1,008 1 97 1
20 436 1 98 3
21 354 . - 7
22 317 . -- 6
23 309 . - 17
24 208 . - 3
25 161 . - 15
26 129 . - 3

27, 28, 29 only one week recorded

*Less than one percent.
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TABLE 2. Primary Buyer Icebox Capacity

Buyer Tcebox_Capacity (ibs.)
1 1€, 600
7 8,500
6 8,000
9 8,000
14 8,000
15 6,400
L} 6,000
12 4,800
3 4,500
5 5,000
1 4,000
*30 3,500
16 3,300
2 3,000
8 3,000
*32 3,000
*33 1,900
18 1,500
*31 700
Tota! Capacity Recorded: 98,700 Ibs.
Average Firm Capacity: 5,195 Ibs.
Standard Deviation: 3,620 Ibs.

*Not included in the purchasing data collected during the period of
September 1976 to February 1977,

Source: Personal Interviews conducted by University of Rhode Island
and Department of Fisheries of Costa Rica, 1978,
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a) Species and Classifications of Fish Purchased by the Primary Buyers

A. Primera Grande:

B. Primera Pequena: corvina, robalo, pargo, aquada, cabrillo, mero

corvina, robalo

C. Clasificado: macarela, berrugate

D. Cazon

E. Cola y Agria: cola, agria, bagre, cuminate, pargo
F. Posta Blanca: posta blanca, posta gata

G. Posta Negra

H. Chatarra: jurel, liza, raya

b) Ranking of Finfish by Amount Purchased (Sept. 1, 1976 to Feb. 15, 1977)

Weight Percent of Total
Species (Ibs.) Amount Purchased
1. Cola y Agria 441,340 35.9
2. Primera Pequena 229,399 14.9
3. Chatarra 212,130 13.8
4, Cazon 201,184 13.1
5. Primera Grande 171,634 11,2
6. Posta Blanca 113,955 7.4
7. Clasificado 48,365 3.1
8. Posta Negra 7,551 4
TABLE 4

a) Ranking of Finfish by Weighted Ex-vessel Average Price (Sept. 1, 1976
to Feb. 15, 1977)

1. Primera Grande
2. Primera Pequena
3, Cazon

4. Posta Blanca

5. Clasificado

6. Cola y Agria

7. Posta Negra

8. Chatarra

.3
2.60
1.86
1.44
1.43
1.40

.98

.61

b) Ranking of Finfish in Terms of Revenue to Fishermen
Revenue Percent of Total Revenue

1. Cola y Agria 773,974 28.7
2, Primera Pequena 596,445 22,1
3. Primera Grande 568,240 21.1
4, Cazon 374,854 13.9
5. Posta Blancs 164,626 6.1
6. Chatarra 128,557 4.8
7. Clasificado 69,013 2,6
8. Posta Negra 7,406 .3
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I1. Market Structure of the Wholesale Sector

Economic theory and empirical studies suggest at least four critical
structural variables that influence the level of competition and performance
in a market. These structural characteristics are: the concentration of
buyers and sellers, barriers to entry, product differentiation and vertical
integration.

Concentration. Market concentration is defined as the number and size
distribution of sellers and buyers in the market, Both theory and empirical
evidence suggest that the level of concentration within an industry affects
the interdependence of action among firms. The greater the degree of
concentration, the greater the ease of oligopolistic (oligopsonistic)
coordination and the consequent market performance which approaches that of
the monopoly (monopsony) situation.

Concentration indexes have thus ccme to serve as proxies for market power,
the extent to which individual firms are able to exert some influence over
market prices., Available data on the number of buyers and the quantities of
fish they purchase from the fishermen allow for a meaaurement of concentration
on the buyers' side of the market., High concentration among the buyers would
be an indication of oligoposony.

Since most of the fresh finfish sold to fish retailera in San Jose passes
through the hands of the primary buyers of the Gulf, the level of concen-
tration on the buyers' side of the market probably also indicates the level of
concentration on the sellers' side.

Indexes of Concentration. Concentration ratios and curves are frequently
used as partial indicators of the level of concentration that exists in the
relevant wmarket, A oparket concentration ratio 1is defined as the total
industry sales or purchases accounted for by the largest few firms, ranked in
order of market shares. Partial indexes of concentration typically report the
percent of industry sales or purchasas held by a4 portion of the firms in the
market (for example, the 4, 8, 12 and 20 largest firms in the market).
Summary indexes, on the other hand, include all the firms in the market.

The market concentration ratios for the primary buyers were calculated by
measuring the percentage of the industry's average weekly amount purchased
which 18 accounted for by each firm. That is:

Average Weekly Purchasel of Pirm 1
Market Share Ratio of Firm 1 = Average Weekly Purchase Amount of Industry

Table 5 presents the concentration ratios for the lergest 4, 8, 12 and 16
firms, where the relevant geographical market {s defined as including the
region of the Gulf of Nicoya and the relevant market product is fresh finfish.
The largest four buyers purchased 38 percent of the industry’'s average weekly
purchases, while the largest 8, 12, and 16 accounted for 62, 80, and 92
percent, respectively, of the industry's average purchases,

W¥hile the concentration ratios apply to only a portion of all the firms in
the industry, the lorenz curve prosents a suamary indicator of concentra-
tion for the total 1industry. It indicates the disparity between the
cumulative percentage of total purchases and tha cumulative percentage of
total firms in the industry, The Lorenz curve in Figure 2 indicates that 50
percent of the industry accounts for more than 80 percent of the total
purchases. Both the concentration ratios and the lLorenz curve indicate that a
rather large percentage of the fish purchases are made by a relatively small
number of buyers.

When the relevant market is defined in terms of each specific category of
fish, the results are quite similar., Table 6 indicates that the largest four
buyers purchase from 36 to 80 percent of each category of fish. Concentration
at the eight firm level ranges from 63 to 95 percent of total purchases. In
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TABLE 5. Concentrstion Ratios for the Four, Eight, Twelve,
and Sixteen Largest Buyers*

Largest Four Firms: .381
Largest Eight Firms: 616
Largest Twelve Firms: +796
Largest Sixteen Firms: <923

*Based on purchasing data collected during the period September, 1976
to February, 1977.
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every category of fish, a relatively small percentage of the buyers account
for a large percentage of total purchases. The greatest concentration occurs
in the market categorles of Posta Blanca and Posta Negra and the least
concentation in the market categories of Cola and Agria and Chatarra.

In order to evaluate the level of competition reflected in the concen-
tration ratios of the primary buyers, it 1s useful to recall the general
conclusions of economic theory and empirical studiee. Oligopoly theory and
most empirical studies predict a positive effect of concentration on prices
and price-cost margins. There is, however, some disagreement about how much
buyer concentration is necessary before non-competitive influences become
sufficient to affect conduct and performance., Theorists such as Chamberlin
and Bain point to some critical level of concentration, while others, like
Cournot and Stigler, suggest that margins rise at an increasing rate with
concentration. In general, the theory states that as the number of buyers
grows smaller there is greater opportunity for indirect or direct collusive
behavior,

Empirical studies in the field of industrial organization suggest certain
levels of concentration at which non-competitive behavior begins in certain
industries, Bain (1951) and Mann (1966) conclude that "a critical level” of
concentration occurs roughly when 70 percent or more of the market is
controlled by the eight largest firms. Rhoades (1973) finds a critical level
of concentration where the largest four firms control 30 percent of the
market. Kaysen and Turner (1965) propose that substantial oligopoly exists
when the top eight firms handle 50 percent of the industry's sales and the
largest 20 firms at least 75 percent.

When the relevant market is considered to be the market for fresh finfish
in the Gulf of Nicoya region, the four firm buyer concentration level meets
the criteria of Bain, Mann, and Rhoades, but concentration at the eight firm
level falls slightly below their criteria for a critical level of
concentration. In terms of the Kaysen-Turner criterla, there exits a critical
level of concent’atisn at both the eight and twenty firm levels.

When the relv ant market 1is considered 1in terms of the different
categories of fish, the top four firms 1in each category are above the 30
percent concentration level. At the eight firm level, concentration is above
70 percent in 5 out of the B market categories, In every market category, the
concentration at the eight and twenty firm level is well above the critical
levels of concentration suggested by Kaysen and Turner.

The concentration levels suggest the existence of oligopsony market power
on the buyers' side--when the relevant market is defined as one general market
for finfish and slso when it is defined according to the different categories
of fish. 1If it is assumed that most of the fish sold to the retailers in San
Jose passes through the hands of these primary buyers of the Gulf of Nicoya,
their market power on the buyers' side also reflects thelr market power on the
sellers' side as well,

Some caution should be used in attempting to draw conclusions from the
concentration indicators of the primary buyers. The period during which this
data were gatherid was relatively short--only about five months. It is too
short a perind to attempt to draw anything more than some general, tentative
conclusions. Nevertheless, the relatively high level of concentration at the
primary buyer level {s at least a preliminary indication of market conditions
which provide the opportunity for imperfect competition.

Concentration Trends. At present, data concerning possible trends in the
level of concentration are limited. In 1971, Tilic and Artavia reported that
there were eight primary buyers operating in Puntarenas, Fleld studies
carried out during the summer of 1976 revealed that the number of buyers in
Puntarenas had risen to 15. Since that time at least three small firms (Firms
18, 20 and 27) have gone out of business and one large fira (Firm 6) has been
bought out by another large buyer (Firm 5). In 1977, two swall firms (Firms
30 and 34) entered the industry.
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TABLE 6. Concentration Ratloi for Four, Eight, Twelve, and
Sixteen Largest Primary Buyers, by Species
(September, 1976 to February, 1977)

‘ Largest:
Species Four Elght Twelve Sixtean

Firms Firms Firms Firms
Primera Grande 43,5 73.2 85.7 ‘ 96.3
Primera Pequena h2.7 68.1 87.15 . 96.4
Clasificado 58.0 85,2 95,1 99,6
Cazon 56.8 85.5 95,9 98.3
Cola and Agria 36.1 63.6 84.8 93.8
Posta Bianca 80.5 92.3 98.1° 99.8
Posta Negra 80.4 95.1 99.8 100.0

Chatarra 8.0 673 83, 93.1
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The three small firms who went out of business in the last two years
represented less than one percent of the industry purchases during the 5 month
survey period. The firm which vas bought out (Firm 6), on the other hand, was
the sixth largest buyer during that period with about 6 percent of the total
purchases. Its tzkeover by Pirm 5, che fifth largest buyer with 6.7 percent
of the total purchases, indicates a significant increase in the concentration
among the largest buyers since 1976.

Barriers to Entry. The extent to which monopoly or monopsony conditions
are allowed to persist in the long run depends on the height of the barriers
to entry. The static theories of competition and monopoly emphsusize that the
existing firms will be able to persistenly earn pure profits only if the entry
of new firms 1s somehow blocked. Some indication of potential barriers to
entry existing at the primary buyer stage may be revealed by examining the
amount of capital investment needed to enter the industry, the conditions of
supply, and the entry and exit patterns observed in recent years.

Interview data collected in 1976 and 1978 indicate that some of the major
capital investment items of the primary buyer include a small building, icebox
and/or freezer facilities, and scales. The buildings owned or rented by the
buyers are often quite modest, sometimes merely a small extension built into a
private home or a small wooden shed. The market price for such buildings
ranges from 6,000 to 50,000 Colones (8.5 Colones = U.S. $1.00). Five of the
15 buyers interviewed rented the building in which they worked. Their rent
ranged from 200 to 3,500 Colones per month. From 800 to 14,000 Colones were
spent on refrigeration equipment and from 600 to 1,500 Colones on scales.
Estimated total capital investments of the firms interviewed ranged from 2,000
to 37,800 Colones with the average investment at about 14,000 Colones.

Interview data indicate that the required investuent capital needed to
enter the industry is even higher than the figures quoted above because the
majority of buyers also provide loans and advances to the fishermen. Some
buyers in the outlying areas also sell fuel and trip provisions to the
fishermen. Since the majority uf the buyers provide one or more of these
services, it 18 fair to assume that a new firm entering the industry would be
required to provide some of these same services if it were to compete
successfully with the other buyers. At present, there are no data concerning
the amount of extra capital needed to provide these services.

Another factor which may add to the investment capital necessary to enter
the industry is the fluctuation in the amount of fish supplled frcm week to
week. Data on fish landings indicate that there are weeks when many buyers
have very little fish to buy and sell, with the result that their revenues are
very low during some periods. The cycle conditions of fish supply may thus
require buyers to have sufficient operating capital to be able to “"ride out”
periods of low supplies and low revenues.

One final factor may raise the amount of capital investment necessary for
entry into the industry is the possible requirement of vertical integration in
order to compete successfully as a primary buyer. If vertical integration is
necessary to entry, the capital investment required must also include the
investuent needed to operate at the other stage(s) as well. The increase in
the investment needed for entry may be a significant barrier to potential
entrants,

In summary, a variety of factors including extra credit and supply
services, cyclical supply conditions, and vertical integration may make the
capital investment necessary for entry at the primary buyer stage sufficiently
high so as to constitute a significant barrier to entry.

Product Differentiation. Product differentiation refers to those real or
perceived qualities of the market services of the buyers which differentiate
them from their competitors. The important sources of market service
differentiation among the buyers, alluded to above, are the geographical
differences and the provision of extra, ancillary services, By being
conveniently located to fishermen, some buyers may be able to build up a
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specific clientele who view their marketing services to be seignificantly
different from those buyers who are located farther awvay. In a similar
fashion, buyers who provide loans and supplies to fishermen .!ifferentiate
their services from those buyers who do not provide such services. These
aspects of product differentiation are important structural variables in so
far as they permit some buyers to raise prices above the general markst level
without losing their customers; something that would be impoasible if the
services of all the buyers are exactly the same.

Neither theory nor the currently available data pernit any definite
predictions about the difference in market price that results from product or
service differentiation among the buyers. In general, however, it may be
stated that the greater the amount of service differentiztion among buyers the
greater is the opportunity for buyers to exert influence over the prices they
pay.

Vertical Integration., The last major structural characteristic to be
considered {s vertical integration within the marketing system of the small
scale fishery. Vertical integration of primary buyers with other marketing
stages by means of ownership or informal agreements {s quite prevalent. Table
7 illustrates the extent of ownership integration at various stages of the
warketing system. About 60 percent of the primary buyers are identified as
integrated backwards to the supply stage by means of vessel ownership. Nearly
70 percent of the buyers are integrated forward at the transport stage through
the ownership of one or two trucks. Three buyers are completely integrated
from the supply stage to the retail stage.

Vertical integration of marketing stages is further extended by means of
informal agreements between various marketing stages. Table 8 describes the
nature of these agreements between buyers and fishermen as well an the number
of vessels included in such arrangements. In most cases, the arrangements are
based on long term friendship, loan and supply services, and agreements to buy
fish during periods when the market is glutted with fish. The data in Table 8
indicate that there are about 55 fishing vessels integrated with buyers
through private ownership or through membership in the fishermen's cooperative
and union. About 160 vessels are listed as having informal contractual
arrangements with buyers.

Interview data gathered from buyers allows for a rough estimation of the
percentage of weekly purchases supplied by means of ownership integration and
informal contracts at the supply level, Table 9 presents the estimated
percent and amount of the average weekly purchases supplied through the firms'
own vessels and/or thinugh informal agreements. About 25 percent of the
industry's average weekly supply of fish comes from vessels which are owned by
the buyers. The remaining 75 percent comes from other vessels which, for the
most part, have informal azreements with the buyers.

The payment incentive for a primary buyer to integrate with the harvesting
level~-either through ownership or informal agreements~-is to assure a minimum
supply during those periods when fish landings are relatively low. Among the
primary incentives for the fishermen to integrate at the buwyer level is to
obtain a guaranteed outlet for their fish during periods when landings were
very high. In some cases, {ntegration with the buyers by means of informal
contracts 1s a means by which fishermen could avail themselves of credit and
supply services provided by the buyers.

Studies of vertical integration in agricultural wmarkets suggest several
negative effects which may result when a large part of the market becomes
vertically integrated. The formal and informal integration of the supply
stage by buyers has the effect of “thinning out” the market alternatives for
those fishermen who are not integrated. With the majority of the buyers in
nome way integrated at the supply level, non-integrated fishermen may find
that there are few available buyers for their fish, especially during times of
large fish landings.

In & similar fashion, the integration of the buyer and transport stages



TABLE 7.

Ownership Integration of Marketing Stages
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Integrated Stages:
Firms: S, 15, 38
integrated Stages:

Firms: 6, 12, 16,
18, 32, 39

integrated Stages:

Firms: 1

Integrated Stages:

Firms: 4,7, 10,
30

- Integrated Stages:
F!rms: 8,13, 14
Integrated Stages:
Firms: 2,3, 1N,
: 17

IFlshing Vessel - Primary Buyer - Transport -~ Retail |

[Fishing Vessel - Primary Buyer - Transport|

[Fishing Vassel - Primary Buyer ] Reta

[Fishing Vessel - Primary Buyer]

[Primary Buyer - Transport - Retall|

[Primary Buyer - Transport |




TABLE 8. Fishing Vessel and Primary Buyer Integration

ngg Ownership Union Coop Informal Agreement*
Code # .
1 1 Launch 15 Launches Primary buyer agrees to buy fish from
7 Boats fishermen when there is an abundance.
Fishermen agree to sell fish to primary
buyer when_there is scarcity.

2 15 Launches Buyer provides financial assistance for
ice and repairs to fishermen.
Friendship bond.

3 8 Launches Primary buyer pays a "good price."

2 Boats Long-time relationship between primary
buyer and fishermen.

L} 3 Launches 11 Launches Small loans, repairs, advice of mainten-
ance and repair of motors. Location of
primary buyer in Barrio E! Carmen is
convenient for the fishermen.

5 £ Launches 20 Launches Primary buyer pays “good price” to

5 Boats fishermen.
[ i Launches 1 Boat Long-time relationship.
7 8 Boats
4 Boats

8 12 Launches Buyer sells’ice and food to fishermen and
provides loans for repairs and trip expenses.
Long-time relationship.

5 8 Boats Written contract.

10____1 Boat
n 1 Boat S Launches Primary buyer sells food, fuel, ice and
_ other trip supplies to the fishermen.
S 12 18 Boats
13 15 Launches Buyer supplies ice and fuel to fishermen and
takes responsibility for the bank loans.
18 3 Boats Long-time relationship.

*All of the contract arrangements appear to be informal, berbal agreements except for Firm #9 which has
a written contractual agreement.with eight boats.

09¢



. TABLE 8, continued

PE:E‘::_Y Owners‘up Unlon Coop Informal Agreement*
Code # B
15 1 Launch 5 Launches Buyer brings ice and fuel to Nispera and
’ lends money to fishermen for trip expenses. -
Loans are later déducted when fish is sold.
16 1 Boat 5-Launches Primary buyer provides loans for fisher-
2 Boats men under the condition they sell to him.
- Friendship bond.
17 §Boats Buyer provides the use of his wharf for
fishermen. Long-time relationship.
18 1 Boat No Data
19 No Data No Data
30 1 Launch S Boats
1 Launch
31 1 Launch
2 Boats
32 1 Boat 10 Boats
1 Launch
38 1 Launch
2 Boats - .
39 2 _Boats_ No Data [
40 1 Launch o
Total 25 12 18 162 T

*All of the contract arrangements appear to be informal, verbal agreements except for Firm #9 \vhlch has
a written contractural agreement with eight boats.

19¢
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TABLE 9. Amount of Fish Supplied Through Ownership Integration
and Informal Agreements

Estimated Amount Estimated Amount
Buyer Ave';':rg:h\:’e:kly From Own Through Informal
Vessel Agreements

Code # {ibs.) Percent Weight Percent Weight
1 10,607 3 318 97 10,289
2 6,387 0 0 100 6,387
3 6,167 0 0 100 6,167
] 5,607 81.2 4,553 18.8 1,054
] 10,067 13.8 1,398 86.2 8,678
6 4,810 82.6 3,643 17.4 767
7 4,400 100 4,400 0 0
8 3,892 0 0 100 3,892
9 6,253 0 0 100 6,253
10 3,901 33.3 1,299 66.7 2,602
n 3,633 16.7 607 83.3 3,026
12 4,314 100 4,314 0 0
13 3,3Nn 0 0 100 3,3N
14 2,644 0 0 100 2,6u4
15 1,845 16.7 308 83.3 1,537
16 1,343 12.5 168 87.5 1.175
17 3,211 0 0 100 3,21
18 1,098 100 1,098 0 0
19 1,583 - -- - --
20 309 -- - - --
21 161 -- -- - --
22 354 - b - -
23 -319 - - -- -
24 436 - - - --
26 208 - - -- --
27 129 -- -- - -

Approximately 25% of weekly purchase from own vessel and 75% through
informal contracts.
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thins out the market for the independent truckers. If most of the buyers have
their own trucks and/or contractual artangements, the indepundent trucker may
find it difficult to buy enough fish to justify travel expenses. The decrease
of the number of truckers transporting fish may in turn limit the alternative
sources of supply for the retailers. As the major share of the wholesale
market is handled by a highly concentrated number of buyers who own their own
trucks, the retailers are faced with fewer alternative sources of supply than
if there were a large number of non-integrated truckers.

The large amount of vertical integration may also serve to protect the
high level of concentration at the buyer stage from the competition of
potential entrants into the industry by raising the capital requirements for
entry. For example, it was noted earlier that about 70 percent of the primary
buyers are integrated at the tramsport level, The average capital investment
at the transport level (estigated from the interviews of 23 Lruckers) 1is about
64,000 Colones. If in order to compete successfully at the primary buyer
level, it {is necessary to integrate with the transport level, the average
capital investment needed to enter the industry raises from 14,000 to 78,000
Colones,

Oligopsony Power. The brief analysis of the structural variables of the
small-scale fishery suggests the existence of oligopsonistic market
conditions. Oligopsony power is indicated by the relatively small number of
buyers handling a large percentage of the fish purchased from the small-scale
fighermen of the Gulf of Nicoya. In some of the more isolated, outlying areas
of the Gulf where only a few buyers operate, the degree of apparent oligopsony
power 18 even greater.

Several factors appear to facilitate the existence of oligopsony power in
the market of the small-scale fishery. As indicated in the interviews of the
primary. buyers (Table 8), the provision of loans to the fishermen by the
buyers is quite common. The terms of such loans often require the fishermen
to sell their fish to their creditors. The provision of loans also encourages
fighermen to continue to sell their fish to particular buyers because the
terms of future credit arrangements are likely to become more favorable if the
relationship between buyer and fishermen has been maintained for a long period
of time.

The extensive integration of the primary buyer and transport levels
reduces the possible market outlets available to the non-integrated fishermen
snd thus strengthens the bargaining position of the buyers. Furthermore, is
vertical integration 1is necessary for successful competition at the primary
buyer level, the necessary capital investment for such an integrated enter-
prise may be sufficiently high to present an effective barrier to potential
entrants in the industry.

Microeconomic theory suggests that a relatively inelastic supply function
in the fishery would make potential oligopsony gains on a per unit basis
greater than they would be with a more elastic supply schedule (Wharton, 1962,
p. 39). Although data are not currently svailable on the elastictty of supply
for the small-scale fishery of Costa Rica, there are, however, several factors
typical of small-scale producers in less developed countries which may cause
one to suspect a relatively inelastic supply function in the short run. Most
of the fishermen are specialized producers who have no other alternative
income-earning possibilities besides fishing. For the most part, they live
close to the subsistence level and cannot afford to reduce their fishing
effort in response to downward prices. Furthermore, the rapid deterioration
of fish once landed, prevents the fishermen from withholding their fish from
the market until prices are more favorable. When prices rise, the limited
range of their fishing vessels and gear limits the extent to which the
fishermen can increase their fishing effort.

Since much of the fish supply for San Juse comes from the Gulf of Nicoya,
the power of the prluary buyers on the buyers' side of the market may also
indicate a corresponding power on the sellers' side. Those primary buyers who
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account for the largest share of purchases at the ex-vessel level may well
account for a large share of the fish which is gold to the retailers of San
Jose., The greater the inelasticity of the wholesale demand for fish, the
greater would be the per unit oligopoly gains.

To the extent that significant oligopsony power exists at the primary
buyer level, the price paid to the fishermen may be less than it would be
under more competitive conditions. To the extent that the buyers also have
oligopoly power, their selling price to the retailer may be higher than at the
competitive market equilibrium, The market power to push prices down at the
ex-vessel level and push prices up at the wholesale level would result in
wholesale marketing wmargins which were higher than they would be under more
competitive conditions.

III. Market Performancc of the Wholesale Sector

The preceding section describes the marketing system of the small-scale
fishery and examines some of the major structural characteristics which affect
its conduct and performance. In order to estimate the poasible impact of such
structural characteristics on market performance, this section investigates
ex-vegsel price differentials, the level of wholesale marketing margins and
their cost components, and the extent to which potential economies of scale
are utilized.

Ex-vessel Prices. Data on ex-vessel prices during the period September
1976 - February 1977 allow for a comparison of prices paid by the different
buyers located in the Port of Puntarenas. If fishermen search for the best
price for their fish, one expects prices paid at the ex-vessel level to be
relatively similar from buyer to buyer, other things equal. Table 10 presents
the prices paid by the different buyers in Puntarenas for the species of
Corvina Grande, Cazon, and Chatarra. The data suggest that the monthly prices
for these three categories of fioh are often significantly different among the
buyers. Of the three categories of figh, the prices for Corvina Grande varied
the most among the buyers.

Such price differentials may be explained in part by the credit ani supply
services provided by the buyers. For example, some fishermen may continue to
sell their fish to a particular buyer even though his prices are lower because
of some agreement based on the provision of credit or other services. More
investigation is needed before any conclusion can be made about the causes of
the observed price differentials., Nevertheless, the data indicate that the
decision of fishermen to sell to one buyer rather than another is based on
factors otier than strictly price considerations.

Table 11 1ists the average ex-vessel prices for firms in Puntarenas and in
the outlying areas of the Gulf. For all classes listed, the average prices
offered in Puntarenas are higher than in the outlying areas. However, this
difference 1is statistically different for lower class fish only (the t
statistics for the null hypothesis that the average prices are equal are given
in parentheses), The added costs involved in transporting the fish from the
outlying areas could account for this difference in prices. The lack of a
significant difference for first class fish could be a result of the higher
quality of the first class fish landed in the outlying areas. A great
proportion of the landings in the outlying aveas are first and second class
figh caught with hand lines, while in Puntarenas the majority of fish landed
are caught with gill nets. And {t is well known that gill nets yield lower
quality fish: after entrapment by the net the fish can remain dead in the
warn water up to six hours gills can be torn and sceles ripped off. These
quality differences should be more important for ithe value of higher cless
fish than lower class fish., Therafore, we observe the higher quulity of the
fish in the outlying areas almost off-setting tle added transpo.tstion roats,
while for lower class fish the prices are significantly reduced by the added



TABLE 10. Ex-Vessel Prices Paid by the Buyers of Puntarenas for the Species of
Corvina Grande, Cola &€ Agria, and Chatarra
(Sept. 1976 - Feb. 1977)

fmiu: “Corvina Grande JSpecies: Cola & Agria 4§pecies: Chatarra
Code # Sept.  Oct. Nov. Dec. Jan. Sept. Oct. Nov. Dec. Jan. Sept. Oct. Nov. Dec. Jan.
15 2.65 2.55 3.20 2.93 4.00 1.38 1.30 1.20 1.37 1.29 .60 .60 «59 .66 33
9 3.16 3.20 2.584 -- - 1.3 1.86 1.53 -- - .78 75 .70 .70 -
2.83 2.78 -— - - 1.3 1.81 1.86 1.53 1.60 .60 .60 .60 .63 .60
12 2.27 - 3.50 3.50 3.50 1.25 -~ 2.00 1.98 1.70 .60 — .60 .76 .65
77 2.54 2.75 2.8 3.00 3.95 1.50 1.50 1.50 1.50 1.50 .81 .80 .39 .85 .41
L] 3.1 3.32 3.8 3.72 45.18 .17 — 1.60 1.92 -- .61 .60 .60 .60 .60
20 - - 2.80 - - 1.27 1.80 -- - - .60 .61 .60 .60 .60
14 - -_ - - - 1.21 - - - - .92 .70 .68 .55 .70
17 - 3.480 - -— - 1.70 1.0 - - - .70 .70 .70 - -
Average 2.75 3.03 3.10 3.87 3.95 1.35 1.82 1.083 1.62 1.52 .65 .63 .62 .68 .59
S.D. (.37) (.33) (.53) (.81) (.26) (.15) (.06) (.22) (.21) (.15) (-13) (.10) (.09) (.09) (.13)

. §9€
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TABLE 11. Ex-Vessel Prices Pald by the Primary Buyers in
Puntarenas and In the Outlying Areas of the
Gulf of Nicoya
(Sept. 1976 - Feb. 1977)

Weighted Avera @ Ex-Vesse| Prices (colones per pound
Firm Primera Primera Ciasl- Cazon Colat Posta Fillta Cha-

Grande Pequena ficado Agria _Blanca Negra terra

--------------- Puntarenas - - - - - - -« - -
1 3.47 2.63 1.25 1.89 1.59 1.25 .55 .63
2 3.30 2,61 1.53 1.88 1.45 1.38 .85 «61
3 3,39 2,58 1.49 1.81 1.45 1.52 1.24 +66
L) 3.07 2.19 1.33 1.59 1.39 1.18 1.00 «56
5 .13 2.58 1.51 1.82 1.39 1.53 1.15 .78
6 3.59 2.8 1.54 1.88 1.53 1.06 .78 .60
7 3.24 2,86 1.63 .37, -- -- .- «59
.8 3.01 1.74 1.61 1.92 1.66 1.53 1.02 .70
9 3,30 2.73 1.63 1.79 1.39 1.1 1.30 .67
10 3.88 2.81 1.50 1.93 1.52 1.45 .90 «75
n 2.85 2.14 1.57 1.61 1.5 .22 .40 -39
. Average 3.28 2,52 1.51 1.76 1.48 L3 «92 <63
----------- Outlying Areasof the Gulf ~ = =~~~ = = = = = - - <
1 3.20 2,40 1,06 1,83 1,19 97 - .50
2 .40  2.88 1,30 - - .86 .60 .57
3 2.72 2.28 .21 .84 1.23 -- == ' .49
4 3.26 2.29 -- -- 1.25 .59 - .50
L] 3.00 2.53 1.25 .80 1.50 == -= ==

Average .2 2.50 .21 1.02 1.29 .81 .60 .52
t-values (1.1) (.75) (4.52) (5.38) (2.92) (4,38) - (2.16)
d.f. 18 14 13 12 12 1 - 13
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transportation costs.

Marketing Margins., The difference between the amount consumers pay for
the final product and the amount producers receive 18 generally referred to as
the marketing margin. The ex-vessel/retail margin is the difference between
the price paid by the consumer and the dockside value of an equivalent weight
of the product. Within this margin are included the payments received by the
various marketing agents that perform services in moving fish from fishermen
to consumers., Such services include assembly, storage, transport and
retailing. In the small-scale fishery of Costa Rica, the ex-vessel/retail
margin 18 made up of individual margins at the primary buyer, transport, and
retail levels of the market. The difference between the ex-vessel price and
the primary buyer's price is the primary buyer's margin. The difference
between the primary buyer's price and the transporter's price is the
transporter's margin. Finally, the retailer's margin 1is the difference
between the transporter's price and the retailer's price.

Out of their respective marketing margins, the primary buyers, transport
wholesalers, and retallers pay for the labor, equipment, capital, etc.,
employed in carrying out their market functions. These marketing costs also
include payments for managemnet, enterprise, and risk. Under competitive
conditions, the net return on investment received by each intermediary is not
larger than that needed to keep him in that particular line of business. If
residual profits were larger, other firms would be attracted into the industry
and profits would be reduced. 1£, however, oligopsony or other forms of
imperfect competition exist in the market, the middlemen may be in a position
to obtain a larger margin than would be possible if the number of buyers were
greater and the competition sharper.

Table 12 presents the weighted average weekly prices during the five-week
period for six major categories of fish: Corvina Grande, Primera Pequena,
Corvina Pequena, Clasificado, Corvina Agria, and Chatarra. Table 1] presents
the monthly average prices during the six-month period for the same species.

The wholesale prices listed in Tables 12 and 13 are the prices received by
the transport wholesaler from the retailer. Thus, the margin between the
ex-vessel price and the transporter's price represents the wholesale margin--
the margin received by the primary buyer and the transporter stages combined.
The price data currently available do not allow for separating out the margin
accruing to the primary buyer or the transport marketing stage alone.

The graphical presentation of the weekly and monthly prices of several
important categories of fish in Figures 3 and 4 indicates that ex-vessel
prices remain relatively stable while wholesale and retail prices fluctuate
rather sharply from period to period for all categories except Chatarra.

Marketing margins may be computed in both absolute cash terms and as
percentages of retail prices. Tables 14 and 15 show the average cash margins
for the different categories of fish. For most categories, the per pound
retail margin 1is higher than the wholesale wmargin. Penn {:974, p. 14)
suggests several possible reasons for retail margins being higher than
wholesale margins: 1) fish are usually sold by retailers in quantities of
less than 10 pounds {n each transaction while they are sold by hundreds of
pounds in each transaction at the wholesale level; 2) higher operating and
overhead costs are usually present at the retail level; and 3) the greatest
spoilage and shrinkage losses are often assumed by the retailer,

Despite the fluctations of cash wholesale margins for {ndividual
categories of fish, the overall weighted average margin per pound of fish
handled showed li{ttle variation during the six-month period (January through
June, 1977). Over this period the weighted average price was .92 colones per
pound with a standard deviation of .10 colones (Table 16), The rather steady
wholesale wmargin for fish is explained by the fact that the reductions in
margins for certain categories of fish were offset by increases in the
marketing margins of other species.

When mr ‘tetiag margins are expressed as percentages of the retail price,
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TABLE 12, Average Weekly Retail, Wholesale, and Ex-Vessel Prices
per pound)
(Sept. 5 - Oct. 10, 1976)

Specles Week 1 Week 2 Week 3 Week & Week 5
Corvina Crande

Retalil §.89 §.85 8.21 -- 5.01

Wholesale k] 3.78 3.5 - 8.1%

Ex-Vessel 2.79 2.87 3.17 .0 N
Primera Pequena

Retall 3.85 3.38 5.3% - 5.86

Wholesale L2 2.96 2.8% - 3,20

Ex-Vessel 2,55 2.44 2.68 2,59 2,59
Corvina Pequena

Retail 8.47 8.76 4,69 8.01 8,76

Wholesale 2.86 2.%0 3.00 kW) 2,20

Ex-Vessel 2,28 2,36 2,32 2,49 1.60
Clasificado

Retail 3,75 3.N 3,28 - 8.76

Wholesale 2,08 2.18 2,31 -— 2,20

Ex-Vessel .1" 1.53 1.55 1.89 1.60
Corvina Agria

Retail 8,51 3.76 an - 3.3l‘

Wholesale 1.98 2.13 2,24 -- 2,30

Ex-Vessel - - - - -
Chaterra

Retail 1.86 1.78 1.99 1.78 2,03

Wholesale 1.14 1.18 1.23 1.28 1.13

Ex-Vessal .69 .68 N +66 .66




TABLE 13. Average Monthly Retail, Wholesale, and Ex-Vessel Prices
(colones per pound)

(Jlnulry-Jung, 1977)
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§pecln Jan. Feb. arc pr May June
Corvina Grande

Retail 5.83 4.48 b.14 5.08 5.74 4,84

Wholesale 5.22 4.75 5.1 5,58 §.02 3.90

Ex-Vessel 3.8% 3.7% 5,00 3.80 2.83 2.74
Primera Pequena

Retail - 5.84 5.00 -- .60 §.33

Wholesale - §.38 §.13 4,33 3.2 3.24

Ex-Vessel 2.90 2.9% 2,98 2.89 2,21 2.10
Corvina Pequena

Retail 5.13 3.64 5.45 8,09 5.00 8,77

Wholesale 3.92 2.64 3.58 3.28 3.66 5,20

Ex-Vessel 2,01 2.26 2:98 2.89 2.1 2,10
Clasificado

Retail 5.48 5,95 3.36 8,38 3.64 3,50

Wholesale 2.56 2.17 2.47 2.69 2,44 2.16

Ex-Vessel 1.52 1.36 1.50 1.48 1.45 1,54
Corvina_Agria

Retait 3.92 4.1 3.65 8.10 3.68 5.14

Wholesale 2,47 2,33 2,486 2.74 2,10 1.94

Ex-Vessel 1.46 1.48 1.72 1.54 1.39 1.28
Chatarra

Retail 2,29 1.80 1.68 2,39 2.09 2.00

Wholesale 1.22 .93 1.02 1.00 1.07 1.08

Ex-Vessel .64 .66 .69 +66 .60 .58
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TABLE 14, . Retail and Wholesale Cash Marketing Margins Per Pound . -
~° (Sept. 5 - Oct. 10, 1976)

e ——————
Species 0 2 3 T 5 Average
Carvina Grande ,

Retail Margin 1.15 1.07 +70 b .87 -85

Wholesale Margin .95 .91 .34 - .97 97
Primera Pequena

Retail Margin .61 42 1.49 - 1.66 1.08

Wholesale Margin .69 .52 .17 -- +61 «50
Clasificado!

Retail Margin .71 1,29 .94 - 2.56 1,62

Wholesale Margin .93 .62 .76 - +60 .73
Corvina Agria ‘

Retail Margin 2.3 1.63  1.47 - 1,08 1,67

Wholesale Margin -- ~- -- - -- -
Chatarra

Retall Margin 72 .60 .76 .50 .90 V70

Wholesale Margin 45 «50 «52 +59 47 51

TABLE 15, Retall and Wholesale Cash Marketing Margins per Pound
(January-June, 1977)

Specles Jan. Feb. March_ April__ May  June Average
Corvina Grande

Retail Margin .61 -.33 1.03 50 1,72 .94 ¥l

Wholesale Margin  1.37 1,001 1.1 .78 1.19 1,16 1.10
Primera Pequena

Retail Margin -- 1,48 .87 -- .40 1,09 . 1,20

Wholesale Margin -~ 1.3 1,15 1.8 99 L. 14 1,23
Clasificado .

Retail Margin 1.92 2,78 .89 1.69.:1,20 .1.34 1.64

Wholesale Margin 1,04 ,81 W97 1,210 .99 +62 97
Corvina Agria

Retai! Margin 1.45 1,78 1.19 1.36 1.54 2.20 1.59

Wholesale Margin 1,01 .85 I8 1,20 N 66 .86
Chatarra

Retail Margin 1.07 .87 66 1.39 1.02 +96 1.00

Wholesale Margin .58 .27 .33 38 47 ] .81
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Monthly Weighted* Average Wholesale Margins
(January-June, 1977) -

a|onn per Founa

January
February

" March
April
May

June

1.02
.88
.87

1.06
.88
.80

*Margins of the major categories of fish were welghted according to
their percentages of the total purchases at the primary buyer

level during the five-month survey period, Sept. 1976 to Feb. 1977.
It is assumed here that the mix of different categories of fish pur-
chased remains the same during these six months.
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TABLE 17. Distribution of the Consumer's Dollar Spent on Fish,
According to the Average Prices of the Five-Week
and Six-Month Survey Perlods

arket rvina Primera rvina asi-  Corvina Chatarra

Functions Grande Pequena_ _ Pequena ficado Agria

------------ Sept, 5-0ct. 10, 1976 - - ~ = = = = = = = = ~
Retail .20 .28 37 80 k] .37
Wholesaling .16 14 .13 .20 - 27
Harvesting .64 162 +50 .40 - .36

Total 1.00 1.00 1.00 1.00 - 1.00

-------------- Jan.~June, 1977~ = -~~~ c e cc e e
Retall .13 20 .24 .36 .h0 .48
Wholesaling .21 «28 20 .25 .22 “ 420
Harvesting .66 .56 .72 .39 .38 .32

Total 100  1.00 1.00 1.00 1.00 . 1.00
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they indicate the share of the consumer's colone that accrues to the retail,
wholesale and harvesting sectors. The distribution of the consumer's colone
spent on fish is presented in Table 17.

Out of each colone spent by the consumer on fresh Corvina Grande during
the six-month period, the retailer grossed 13 cents, the wholesaler 2] cents,
and the fisherman 66 cents. By contrast, in the sale of fresh fish in the
low-valued Chatarra category, the retailer retained 48 cents for each consumer
colone spent, the wholesaler 20 cents, and the fisherman 32 cents. Penn
(1974, p. 17) explains that "in general, market margins (except at the
harvesting level) tend to be proportionately higher for lower priced fish as
labor and overhead expenses are fixed for all products regardless of thelir
differences in value.” In addition, fish which are purchased more frequently
by consumers may have a lower retail margin because of their large turnover of
sales.

Figsherman's Share. The fi{sherman's share of the retail price varies
according to the different categories of fish considered. During the five-
week s8survey period, the average fisherman's share was 64 percent for
Clas{ficado, 36 percent for Chatarra. The average fisherman's shares cal-
culated over the longer six-month perfod revealed similar percentages for the
same species and categories of fish., The weighted average fisherman's share
for the seven major categories of fish (Primera Crande, Primera Pequena,
Clas{ficado, Cola and Agria, Cazon, Posta Blanca, and Chatarra) landed during
the six-month period was estimated to be approximately 41 percent. Thus, on
the average, for each colone spent on fresh whole fish by consumers in retail
fish outlets, fishermen received about 41 cents and the wholesale and retail
gectors recelved 22 and 37 cents, respectively,

By way of comparison, over the last 20 years the U.5. fisherman's share of
the retail price of fresh groundfish filets has avereged about 41 percent
(Penn 1974). Since fish filets require more processing at the wholesale
level, it may be assumed that the fisherman's share of the retail price for
fresh whole fish would be somewhat larger than 41 percent. In the agri~
cultural sector, U.S. farmers in recent years have reccived about 50 percent
of the retail price for dairy products and about 55 percent for meat products
(U.S. Department of Agriculture, 1978).

Marketing Cost Components. To develop a better understanding of the
sarketing margin at the wholesale level of the smail-scale fishery, the
variable and fixed marketing costs of the primary buyers and transport
wholesalers are examined., Estimates of various cost components at these two
marketing levels are based on data gathered from interviews of 12 primary
buyers and 23 transporter-wholesalers conducted during the latter part of
1978.

Among the major cost components for the primary buyers are the variable
costs for ice, maintenance and repair, and labor. The fixed marketing costs
include depreciation, rent, and interest on investment. For the transporters,
the major variable costs are ice, fuel, maintenance and repair, and labor.
Tre fixed costs are comprised of depreciation, {insurance, and interest on
investment. (Tsbles 1.A and 1.B in Appendix 1 1list the monthly variable and
fixed costs for the primary buyers and transporters, respectively.)

For the primary buyers, the cost of ice represents the largest percentage
of the total monthly costs. Table 18 indicates that about 44 percent of total
monthly costs are expenditures on ice. The next largest cost component at
this level 1{s labor which accounts for about 28 percent of total monthly
costs,

The largest cost component for the transporters is labor costs which
account for about 41 percent of total monthly costs (see Table 19). Expendi-
tures on repair and maintenance of the trucks and other equipment is the next
largest cost {tem, accounting for about 13 percent of total monthly costs.

A rough estimate of the marketing cost per pound of fiah handled at the
primary buyer and transport levels was obtained by dividing the average
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TABLE 18. Major Cost Components and their Average Percentage of
Total Costs at the Primary Buyer Level (1978)

Average (SD)_
Ice 45,2 (15.5)
Maintenance & Repair 8.8 (1.99)
Labor 28.4 (9.11)
Capital Costs* 17.2 (11.5)

*Capital costs include depreciation and Interest on investment.

TABLE 19. Major Cost Components and their Average Percentage of
Total Costs at the Transport Wholesale Level (1978)

Average (E
Labor 80.7 (12.5)
Maintenance & Repair 17.6 (8.8)
Capital Costs* 17.2 (6.5)
Ice 12.5 (5.6)
) Fue! 8.9 (3.2)

*Capital costs include depreciation and interest on investment.
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. “TABLE 20. Cost Per Pound of Fish Handled by the Primary Buyers

Primary Total Kverage Momhly Amt. Average Cost/Lb.
Buyer Monthly Costs of Fish Handled of Fish Handled

SIS pounds----——-- -----colones-—-~~
1 2,769 6,000 .46
2 2,832 4,000 .51
3 5,961 24,000 «25
8 7,028 24,000 .29
5 - 6,000 -
6 5,688 28,000 .20
7 2,299 12,000 .19
8 §,592 7,750 +59
9 2,111 12,000 .23
10 5,035 16,000 .31
1 == 8,500 -
12 3,899 16,000 .28

*8.5 colones = U.S. $1.00

TABLE 21. Cost Per Pound of Fish Handled by the Transport Wholesalers

(1978)
Transport Total Average Monthly Amt. Average Cost/Lb.
Wholesaler _ Monthly Costs _ of Fish Handled of Fish Handled
-~-colonest--  ~-=-== poundg--==~--  ~~=== colones-~~--

1 15,945 39,200 N

2 --- 24,000 -

3 8,186 12,000 .68

4 4,973 6,000 .83

5 7,09% 17,600 .45

6 8,691 12,000 .72

7 8,234 2,800 1.51

8 6,357 28,000 .23

9 === 3,875 o=

10 6,932 15,000 .46

11 7,399 12,877 ST

12 2,940 1,562 1.88
13 4,928 2,400 2,05

L 4,322 3,875 1.1

15 5,194 16,000 < .32

16 9,005 7,200 1,25

17 “s= ol -

18 - m—— -

19 -=- 10,400 S

20 2,624 —-e -

21 5,000 -

22 5,315 . 15,250 35

23 7,014 13,000 T

*3.5 colones = U.S. $1.00



378

monthly costa of each firm aurveyed by the average monthly amount (lbs.) of
fish each handled. Marketing costs per pound of fish at the primary buyer
level ranged from .19 to .71 colones; at the transport level costa ranged from
«23 colonas to 2.05 colones per pound (see Tables 20 and 21).

Ecouomies of Scale. The computation of per pound marketing cost for firms
at various levels of output provides a basis for investigating possible
warketing economies of scale at the primary buyer and transport marketing
levels. By regressing the unit marketing costs on the level of output, the
average marketing cost curve for each marketing level was estimated. The best
fit was provided by the following log linear equations:

(1) Log PBAMC = 4,248 =- .5723 log Q, R2 = .64
(2.95) (3.76)

(2) Log TAMC = 5.5724 - .6550 Llog Q, R2 = .87
(8.79) (9.5)

vhere: PBAMC = average sarketing cost at the primary buyer level,
TAMA = average marketing cost at the transport level,
Q = quantity of fish handled,
and t-values are in parentheses.

The astimated average cost functions are graphed in Figures 5 and 6.

The falling unit costs associated with increasing scale may be the result
of several factors. The equipment and special akills used at each level come
in indivisible lumps and their fixed costs are advantageously spread over a
relatively large output. Also, some equipment, such as refrigerators and
iceboxes, may be scaled up at less than proportional increnses in capital
costs up to some critical capacity level. Also, the quantity of ice required
appears to increase at a proportionately slower rate as the quantity of fish
handled at the primary buyer level increases.

The average cost functions for ice at the primary buyer level was
estimated by means of an ordinary least equares regression procedure. The
log-1linear function again provided the best fit.

(3) Llog AIC = 5,277 - .767 Q, R2 = .95
(8.58)

where AIC = average ice cost per pound of fish handled.

The estimated function which is graphed in Figure 7 indicates the extent to
which economies of ecale are present for the use of ica at the primary buyer
level. Since the unit cost of ice does not increass as buyers purchase
increasing amounts of ice (i.e., there are no pecuniary economies), the
economies of scale with regard to ice appear to result from the condition that
the quantity of ice neceded to maintain the fish increases at a decreasing
rate as the quantity of fish handled increases. No significant indication of
such economies could be found at the transporter level.

Hinimum Optimal Scale. The output level at which scale economies become
exhausted and the average cost curve becomes horizontal 15 referred to by
econonists as the "minimum optimal scale” (MOS). Estimation of the minimum
optimal scale for the average marketing cost of the wholesale sector 1s
problematic because the shape of the average cost curves beyond the empirical
observations 1 uncertain. Although the log function provides a reasonably
good fit of the eapirical observations, it 1is uncertain 1if it can be
extrapolated to predict average costs beyond observed output levels.

Economic theory suggests that a continuously falling long-run average cost
curve provides conditions leading towerds a "natural monopoly” in an industry.
In such eituations, a monopoli+t could expand to a scale which saturates the
potential market demand because he could obtain lower unit costs than a group
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of smaller-scale competitors (Scherer, 1970, p. 520).

The present situation of the wholesale marketing sector where there are
several large, medium, and small-scale firme does not indicate the movement
towards a natural monopoly. If the average cost curve of the wholesalers
does, 1n fact, continue to fall beyond the observed output levels, certain
institutional constraints or limited supplies may be preventing the largest
firm from increasing its scale still further. On the other hand, 1f the
average cost curve actually begins to rise beyond the observed output levels,
the firms with the lowest average costs may be operating at or near minimum
average costs.

Scherer (1970, p. 21) suggests that such MOS estimation uncertainty can be
resolved by defining the MOS as the output of the firms with the lowest unit
costs on which operating data are available. Another approach to MOS
estimation has been taken by the British research group of Pratten,
Selberston, and Cockerill (Pratten, 1971). They have benchmarked their MOS
estimates to that scale “"above which any possible subsequently doubling in
scale would reduce total average unit costs by less than 52 ...” (Pratten,
1971, p. 26).

Due tn the lack of information on the shape of the cost curves beyond
where there are empirical observations, Scherer's criteria appears the more
convenient of the two for the MOS estimates in the present study. Based on
his criteria, the MOS point at the primary buyer level and the transport
levels is estimated to be at a monthly output of about 28,000 pounds. The
ainimum unit cost at the primary buyer level is about .20 colones per pound
and at the transporter level it is approximately .32 colones per pound.

The estimated cost curves at the primary buyer and transport marketing
levels provide some indications of firms operating well below the MOS point
and at significantly higher unit costs. Of the ten observations at the
primary buyer level (Figure 5), three are operating at less than one-third the
MOS level and have unit costs from 225 to 350 percent higher than the minimum
average cost. At the transport level (Figure 6), five of the fifteen
observations are operating at less than one-third the MOS level and have unit
costs from 350 to nearly 900 percent higher than the minimum average cost.

The analysis of the market structure in the previous section reveals that
the majority of the primary buyers are integrated at the transport level. An
estimate of the average cost curve faced by such integrated enterprises may be
obtained by summing the unit cost curves at the primsry buyer and transport
levels is given in Figure 8. Again, using Scherer's criteria, the optimal
scale occurs at about 28,000 pounds per month where the unit cost is about .52
colones per pound.

Economic theory suggests that 1f the marketing sector were perfectly
coapetitive, their marketing margins would equal the cost of providing the
marketing services (Shepherd, 1958, Ch. 2). Furthermore, competition would
lead the firm in the long run to operate near the industry's minimum average
cost., A comparison of the estimated minimum wholesale marketing cost per
pound and the weighted average wholesale marketing margin for the wholesale
sector provides an indication of the extent to which the performance of the
wholesale sector deviates from the norm of perfect competition. The estimated
average marketing margins charged by the wholesale sector during the period
Janvary-June, 1977 (see Table 16) was .92 colones per pound, which is about 77
percent over the estimated winimum cost of .52 colones per pound.

It is important to point out that these are only preliminary estimates
based on very limited data. The intention here is to suggest a way of judging
the industry’'s performance by use of the competitive market standards. More
data over a longer period of time are needed to ascertain the level of
accuracy of these present estimates.

It should be noted that the relatively large difference between the
1nd9ltt¥'l marketing margin and its aminimum average marketing cost may be a
shos't-run phenomenon., In the long run the difference may grow smaller as
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suboptimal firms expand and new firms enter the industry. Time series data
over a longer period of time are needed to judge whether the observed
marketing performance 1s of a short-run to long-run nature.

It 18 also possible that the estimated costs of some firms are biased
downward because some of the true opportunity costs of risk management or
labor have been underestimated, Furthermore, those firms observed operating
at higher average marketing costs may be able to survive because of locational
advantages or other uniquely differentiated marketing services, If such firms
can remain viable despite relatively high costs and prices, they must be
meeting the needs of some fishermen., In some cases, the berefits of such
differentiated services may compensate or even outweigh the costs (Scherer,
1970, p. 406),

Inefficiency Costs and "Umbrella Prices”. With the present analysis of
average costs at the wholesale level, two important economic issues become
apparent: 1) some firms are handling suboptimal quantities of fish; and 2)
wholesale prices are sufficiently high to allow firms operating at relatively
inefficlient scales to survive the industry. Based on the wmonthly output
levels of the primary buyers which were estimated from the purchasing receipts
collected over a five-month period (Sept. 1976-Feb, 1977), the majority of the
buyers are handling less than the minimum optimum quantity of 28,000 pounds
and thus are incurring marketing costs above the minimum level. The largest
two buyers in the industry operate at well above the estimated MOS point with
output levels of over 40,000 pounds per month. The remaining firms in the
{ndustry are below the MOS level with estimated output levels which range from
about 26,000 pounds to 1,000 pounds per month. Table 22 presents an estimate
of the monthly cost of operating at suboptimal scales for 18 buyers whose
monthly average output 15 below the MOS point., The estimated ~ost resulting
from marketing operations at suboptimal scale 1s about 62,125 colones (U.S.
$7,275) per month,

The existence of a large number of firms operating at suboptimal scales is
<2 {indication that the competitive market mechanism may not be working to
bring marketing prices down toward the minimum average cost. There could be a
“price umbrella” effect at the wholesale level where efficient firms (those
operating at the MOS level) set their marketing prices at such a high level
that inefficient firms (those operating below the MOS level) are also able to
survive and prosper,

Although there is insufficient data currently available to explain the
nature of the apparent price umbrella effect, the discussion of market
structure in the previous section suggests several possible contributing
factors, The high level of market concentration may allow for direct or tacit
agreements among large buyers to set marketing prices well above their average
costs., The relatively high costs of entering the industry as an integrated
enterprise and the added costs of providing ancillary supply and credit
services to the fishermen may prevent new firms from entering the industry to
compete for returns above average cost. Furthermore, the specialized services
of certain firms such as credit provisions and convenient location may
differentiate marketing services enough to discourage existing firms from
competing with one another in terms of price.

Policy Considerations. Assuming that economies of scale exist at the
wholesale sector of the small-scale fishery and that there is some minimum
optimal scale at which all economies of scale can be secured, a crucial
question remains: Is there room for many firms in the market, each large
encugh to enjoy 711 scale economies? The answer depends on the size of the
market and the minimum optimum size of output. HRased on data collected during
the five month survey period (September 1976 to February 1977) the average
monthly amount of fish handled by the primary buyers of the Gulf of Nicoya is
about 350,000 pounds, With the MOS at about 28,000 pounds, a maximum of about
13 firms would be able to operate in the industry at the minimum unit cost
level.
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TABLE 22, Estimated Monthly Cost for Operation at Suboptimal Scale
in the Wholesale Sector of t)ho Small-Scale Fishery
(1978

firms -Spenting Above  Amount Above ¥Tof Pounds _ Cost of

] s
Minimum Optimum Scale Minimum Unit Cost Handled /Month _Inefficlency

----- colones----- --colones--

1 .03 25,548 766
2 08 25,012 1,000
3 .08 24,668 987
L] .08 22,428 1,794
5 .18 17,650 2,870
6 L) 17,600 2,46%
7 .16 16,256 2,761
8 .22 15,604 3,533
9 .22 15.568 3,825
10 25 14,532 3,633
1" +30 13,484 8,085
12 +33 12,844 §,239
13 38 10,576 3,596
18 +81 7,380 5,978
15 «96 6,332 6,079
16 1.05 5,312 5,681
17 1.35 §,392 5,929
18 2.28 1,704 3,885
62,125

Estimated total monthly inefficiency cost, 62,125 colones (U.S. $7,275).
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The elimination of firms operating at less than the MOS level may be
simultaneously desirable, in that unit cost savings would be realized, and
undesirable, in that the reduction of firms may incresse the level of market
concentration and permit firms to increase their prices over the competitive
level. In the present situation, however, there may be reason to expect that
prices would change little, 1f at all, since the current prices already appear
to be well above the minimum average cost, The argument for the tradeoff of
increased market power for the economies of scale receives further support
from Williamson (1968) who concludes that in most cases only a emall reduction
in costs due to greater economies of scale would be necessary to offset any
large increases in price that might result from a simultaneous increase in
market power.

The difference between the current wholesale marketing margin and the
estimated minimum average marketing cost indicates the level of cost savings
that would potentially be passed onto the fishermen and/or consumers through a
more competitive wholesale sector operating at the minimum optimal scale.
Based on the very limited data available, the potential cost savings are
estimated to be about .42 colones per pound of fish handled (the estimated
average marketing margin of .92 colones per pound minus the estimated minimum
average marketing cost of .52 colones per pound). With an estimated aversge
of about 350,000 pounds handled per month, there would be a monthly eavings of
about 147,000 colones. Although complete or partial industry operation at the
ninimun optimal scale would reduce current marketing costs at the wholesale
level, the extent to which cost savings would be passed on to the fishermen
and/or consumers would depend on the level of competition in the market,

IV. Conclusions

This study suggests to policy makers that there is much room for improving
the marketing efficiency and level of competition among the firms of the
wholesale sector of the small-scale fishery. If the estimated average
marketing cost curve is accurate, the significant marketing cost savings could
be achieved by a policy which encourages firms to operate at the minimum
optimal ecale. To the extent that fishery policy can also stimulate greater
competition among the buyers, such marketing cost savings would be passed onto
fishermen and/or consumers and wholesale margins would become commensurate
with the true cost of the marketing services,

These conclusions concerning the specific structure and performance of the
vholesale sector are tentative. More in depth study using data covering a
longer period of time i8s needed in order to verify these preliminary findings.

TABLE A.1, NOTES

8The depreciation of the building is calculated by the equation: Year's
depreciation = V(1) - v(2), vhere V(1) = P(l+r)~t and V(2) = P(l+r)~t=l,
The estimation of the rate of depreciation, r, 1e based on survey data
concerning original value, present value, and age of building.

bgtraight line depreciation assuaing no salvage value 1is used for all
equipment. This i8 calculated by dividing the orginal cost by the expected
life of the equipment, The estimated life of the various items is as follows:
icebox or freezer, three years; scale, one year for scales costing 400 colones
or less and two years for scales costing more; baskets, two yeara; carts, four
years; and other small items, one yesr.
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CThe interest rate on investment (opportunity cost) is estimated to be
12 percent, the interest rate of the Central Bank of Costa Rica in 1978.

*The estimate of monthly maintenance and repair costs is based on the
regression of observed maintenance and repair costs on total capital
investment. The estimated log function is: Log of maintenance and repair
costs = 3,187 + .244 (log of total investmeut), (t-ratio .767, F-value .588, 4
observations),

**The estimate of montly labor costs is based on the regression of
observed monthly labor costs on monthly quantities of fish handled. The
estimated log function {is: log of labor costs = 2,00 + ,.939 (log of
quantity), (t-ratio 5.767, F-value 33.26, RZ ,932, 7 observations).

TABLE A.l1l, NOTES

8pepreciation of trucks 4s calculated by the equation, Year's
depreciation = V(1) ~ V(2), where V(1) = P(l4r)"t and V(2) = P(l+r)~t-1,
P is the original purchase price of the truck and t is the age of the truck,
The rate of depreciation, r, is estimated at 15 percent, based on the average
rate of yearly depreciation given by eight surveyed truck owners., The yearly
depreciation value was divided by 12 to obtain the monthly truck depreciation.

bThe depreciation of equipment other than trucke was estimated by wmeans
of a straight 1line depreciation, assuming no salvage value. This was
calculated by dividing the original cost by the expected life of the
equipment. The estimated life of the various items was as follows: icebox or
freezer, three years; scale, one year for scales costing 400 colones or leas
and two years for scales costing uore; baskets, two years; carts, four years;
and other smal items, one year.

CThe interest rate on {investment (opportunity cost) was estimated to be
12 percent, the interest rate of the Central Bank of Costa Rica in 1978.

*The estimate of monthly ice costs is based on the regression of observed
monthly ice costs on monthly quantities of fish handled. The estimated log
function {s: log of monthly ice costs = =-,418 + ,763 (log of Quantity)
(t-ratio 3.621, F-value 13.11, R2 .700, 11 observations).

#*The estimate of monthly labor costs 18 based on the regression of
observed monthly labor costs on monthly quantities of fish handled. The
estimated log function {g: Log of monthly labor costs = .5349 + .286 (log of
Quantity) (t-ratio 1.662, F-value 2.762, RZ .507, 10 observations).
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TABLE A.ll.

Monthly Marketing Costs for Transport Wholesalers (1978)

1 2 3 [ 5 6 7 8 9 10 11 12

Variable Costs '
Ice 2,880 *1,447 960 960 380 1,152 *281 630 360 800 900 180
Fuel 1,650 868 490 1375 550 378 320 301 880 235 198
Maintenance & Repairs 3,226 1,503 1,328 2,258 1,569 878 200 627 856 1,545 329
Labor 5,000 3,840 3,920 1,200 **3,380 3,000 **2,036 **3,6928 *%2,232 2,680 **3,186 **1,6722
Other 90 q 17 25 12 L} 205 #17 13
Total Variable Costs 12,846 6,877 3,963 6,785 7,128 3,223 5,173 5,593 6,036 2,338
Fixed Costs
Dep_reclation

A) Truck(s)? 675 762 M2 347 363 514 302 430 502 &0% ‘3748 172

B) Equipmentb 372 178 56 63 212 103 106 158 150 83 32
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TABLE A.ti, Continued

13 14 15 16 17 18 19 20 21 22 23

Variable Costs '

ice 188 360 1,080 2,000 B30 320 *369 1,028 *907
Fuel 330 832 732 325 1,870 668 350 550 635 860
Maintenance & Repairs 1,760 S8t &27 1,165 1,961 1,653 1,202 639 . 866 1,216 879
Labor 2,3%0 2,000 1,980 3,600 800 2,500 &,160 280 2,252 1,600 2,800
Other 64 15 60 335 30 595 5 38 220
Total Variable Costs 3,688 3,388 4§,279 7,525 6,870 1,588 3,637 34,513 5,666
Fixed Costs

Depreciation

A) Truck(s)® 36 333 281 S22 307 1,118 615 381 27 188 380
B) Equipment® 25 97 111 2001 117 556 83 17 a2
Insurance 39 39 33 228 29 208 54 54 52 258
Interest on Investment® 180 455 890 . 629 470 1,650 900 562 180 398 572
Other
Total Fixed Costs 280 938 915 1,580 923 3,528 1,080 802 1,38
Total Costs (VC + FC) 8,322 5,192 9,005 2,628 5,315 7,013

8,928
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CHAPTER 20: AN ECONOMIC ANALYSIS OF FISH MARKETING IN EL SALVADOR
th

By M.D. Shank and J.G. Sutinen

This atudy evaluates the markest structure and performance of the wholesale
merchant sector of the public fresh fish marketing system in El Salvador. The
study identifies the major market structure elements whizh influence the level
of compstition among the primary buyers, transporters, and wholesalers which
make up the wholesale narket sector. Concepts from industrial organization
such as seller concentration, buyer concentration, product differentiation,
economies of scale, and barriers to entry were used in the analysis of market
structure, The average marketing costs of the collective wholesale merchant
sector are calculated and average marketing cost and average total cost
functions are estimated.

The result of the study indicate that oligopsony market power for fin-fish
exists at the primary buyer level at some harvest locations. The results also
indicate there are high degrees of seller concentration and oligopoly market
pover at the wholesale level, The estimation of the average variable and
total marketing cost function indicates that the industry exhibits decreasing
costs over the the relevant range, Many firms appear to be operating at out-
put less than that which would minimize average cost. However, there is other
evidence that the scarce factor of trustworthy personnel, usually limited to
the number of family members that can fill a key position within the firm, may
determine more the optimal size of firms than technical economies.

The information system of providing price and quantity information back to
the fishermen 18 controlled by the wholesale section, This works to the
advantage of the buyer and to the disadvantage of the fishermen.

Eapirical evidence supports the hypothesis that vertical integration leads
to cost savings. Where the source of these savings lies, be it transaction
costs or other savings, could not be determined by the data.

I. Transporter-Wholesaler Market

Thirty-one transporter who bring fresh marine fin-fish to San Salvador
were interviewed. It is estimated that there are no more than five others not
interviewed that transport fresh marine fin-fish., This group includes those
which may not own vehicles, Of these thirty-one, sixteen are not integrated
as wholesalers. Twenty-one firms operating as wholesalers of fresh marine
fin-figh were interviewed. Six other firms which handle non fin-fish products
were also interviewed, but because of conversion problems involved in changing
shellfish measures to fin-fish weights, they are not included in the con-
centration statistics. It is estimated that no more than four sdditional
wholesalers who nperate in the wholesale market were not interviewed,

Concentrstion ratios and curves were inputed for the individual classes
based on quantity of fish marketed. Aggregated fin-fish concentration is
based on value to allow for the influence of prices in a multiproduct setting
to be reflected i{n a firm's total murket share., Because most firms' owners
are self-employed and the majority of businesses are family operated,
employment would not have been a good measurement device. The concentration
curves are presented in Figures | and 2. Concentration ratios for the four
and eight-firm levels are listed in Table 1. Also presented in Table ! are
Herfindahl indices for the corresponding classes.

The sales of easch firm were classified by quality classes and ther con~-
centrotion ratios are computed accordingly. An individual firm can h.ve a
market share in more than one quality clsss. The aggregate classification is
all firms, all classes of of fin-fish.

Previous Page Blank
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Figure 2 CONCENTAATION AND LOSENS CURVE, PRESN PIN-PISH, SAN SALVADOR WHOLRSALE
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TABLE 1

CONCENTRATION INDICES OF SELLER CONCENTRATTION FOR
FRESH MARINE FIN-FISH, WHOLESALE MARKET

Class First Second Third Concentration Aggregate
Index Mixed

==-——==-a, Transporter level, integrated and non-inegrated

CR4 «53 «59 .88 76 +48
CR8 77 «83 .97 +92 +60
H-Index .10 11 .38 17 .06
f Firns 17 19 11 13 k1l

==~=====b. Wholesaler level, integrated and non-integrated

CR4 57 «54 .88 76 «48
CR8 «84 «84 1.00 1.00 «67
H=Index .11 .11 39 17 «08
# Firas 12 14 8 6 21

All classes and the aggregate show significant concentration. However,
the third and commercial mixed classes exhibited much stronger concentration
characteristics than the first and second classes. The Herfindahl indices
were found to be consistent with the concentration ratio measures,

Lorenz curves are a measure of inequality or disparity. If all firms have
an equal market share, the curve would be a diagonal line, referred to as the
line of absolute equality. Lorenz curves for the four classes and the
aggregate are presented in Figure 3. In as much as the third and commercial
mixed clases exhibit much more concentr-_ion, they also reflect the largest
degrees of inequality within firm market shares.

2. Wholesaler-Retailer Market

The number of retailer: that regularly purchase at the wholesale market is
estimated at 120. There 2 e an additional 7-80 “ambulantes,” or wandering
vendors who sell door to door in auburban neighborhoods. Also, a number of
cafeterias, restaurants and other commercial concerns purchase fish in this
market., One could safely say that more than 200 retailers make up the buyer
side of this market, Most are small, and very few control an appreciable
share of the market. Given this situation, it is hard to believe that buyers
at this level could counter any aignificant seller concentrat’.a with con-
centration power of their own.

3. HMarketing Costs and Economies of Scale

The presence or absance of scale economies is iamportant for explaining
market concentration and developing policy. The existence of scale econocaies
is a condition permitting relatively large firms to market their products st
lower average cost than smaller firms. However, one cannot assume that
profitability is solely a function of scale economies. Other variables affect
the relationship, and as Scherer (1970) states: “. . ., profitability reflects
the overall suitability of firm eizes to their market enviromment, and not
just production and cost advantages.” Still, one method often used to assess
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the likelihood of scale economies is to examine the average cost function as-
sociated with the firm's marketing activities.

3.1 Cost Data

One {mportanc aspect o! the interview process was to gather information
about the costs of operating within the marketing system. CoBts were grouped
into monthly fixed and variable categories.

Monthly fixed costs were broken into three categories: 1) interest, or
the opportunity cost on the firm's captial stock; 2) amortization on the re-
placement value of capital goods; and 3) other fixud costs, The first group
of costs were derived as follows. A capital stock based on market value was
computed by subtracting depreciation costs from the purchase price of fixed
equipment such as: vehicles, scales, boats and outboard motors, freezers, ice
boxes, and display trays. Different 1ife expectancies were used for different
equipment items. A monthly interest cost which represents the cost of bor-
rowed capital, or an opportunity cost which represents the foregone op-
portunity of owner equity, was computed based on the capital stock. The rate
of opportunity cost was 12 percent, which is a rate used by the Federal Re~-
serve Bank of El Salvador. A 12 percent interest rate was used for the cost
of capital. This was considered to be a representative cost for institutional
loans, such as those used by automotive agencies. Vehicles by and larqe made
up the greatest part of capital stock.

A second group of fixed costs was imputed by taking the replacement costs
of similar equipment and amortizing the monthly allotment necessary to be able
to purchase a new plece of equipment., This allowed for inflation. Straight
line depreciation was used.

Other fixed costs were addded up as reported. Such costs included:
yearly vehicle registration, rent for a market stall, electricity, water,
insurance premiums, and other costs which did not change with output.

Variable operating costs were broken into five groups: ice; labor; re-
pair; and maintenance; fuel or transport if they did not own a vehicle; and
miscellaneous, which included newgpaper, plastic bags, border crossing fees,
and basket replacement. Per unit variable costs and per unit total average
costs are listed in Table 2. They are listed according to vertical arrange-
ment, product type and destination.

3.2 The Model

If all the marketing functions were separately performed (i.e., no vertic~-
ally integrated firms), profits at each marketing level would be given by

Level Function
Fishing: " = Pq - Ce(q) - Fg (H
Primary Buying: LPa qu - Cpq(q) - qu - pr (2)
Transporting: %3 = P3q ~ Cer(q) -~ P2q = Fep (&)}
Wholesaling: "4 = Pyqg - Cu(q) - Pyq - Fy 4)

where: P) = ex-vessel price to fishermen;
Py = price paid by transporters;
P3 » price paid by wholesaler;

P4 = price paid by retailer;
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Cg = total costs of fishermens varifable inputs;
Cpp = total variable cots of primary buying;
C¢r = total variable costs of transporting;
Cy = total variable costs of wholesaling;
q = some quantity, assumed constant through all lecvels;
Fy = fixed costs of the reprective levels,
Data are available for firms representing five different vertical integra-
tion arrangements. Using the function/symbol correspondences fishing (F),

primary buying (PB), transporting (TR), and wholesaling (W), these five ar-
rangements are:

Notation Functions Integated
FPBTRW fishing, primary buying, transporting, wholesaling
PBTRW primary buying, transporting, wholesaling
FBTR primary buying, transporting
TRW transporting, wholesaling
W wholesaling.

For firms integrated from fishing through transporting profits are re-
presented as

*FpBTR = P19 ~Cepber(9) = Fepbers (s)

for firms integrated from primary buying through wholesaling, profits are re-
presented as

"pBTRW = P49 = Cpbrrw(q) = P1q = Fpperws (6)

for firms integrated from primary buying through transporting, profits are re-
presented as '

"pBTR = P39 - Cpber(q) = P1q = Fpper; ¢}

and for firms integrated from trarsporting, profits are represented as

*TRW = P4q = P2q = Cepy ~ Perye 8

The cost function of the wholesaling only firm would remain as represented in
equation (4). Dividing the cost functions in equations (4) and (6) through
(8) by q, the quantity of fish handled, yields the general functions re-
presenting the average handling costs for each of these cases. The average
handling cost functions are denoted by AHCpppTRW(q)» AHCppTaw(d),
ARCpgTr(q), AHCTRy(q), and AHCy(q). These average cost functions are
exaained next to test whether they exhibit decreasing, increasing or coautant
costs. Before doing so, the fixed costs are ignored to first examine only the
average variable costs, denoted by AVHCy.

The average variable handling cost functions are best fitted by a log
linear function of the following form:

In AVHCy = a + Bpln Q + B1D + B2D2 + B3D3 + #4Dy
where 1 = FPBTR, PBTRW, PBTR, TRW, and W. The D'e are duamy variables,
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wvhere D) = 1 represents the FPBIR arrangement,
D2 = 1 represents the PBTRW arrangement,
D3 = 1 represents the PBTR arrangement,
D4 = 1 represents the TRW arrangement, and
D) = D3 + D3 = D; = 0 represents the W arrangement only.

Results from an ordinary least squares regression were as follows, where t-
values are in parentheses:

In AVHC = 1,3 - 0,261nQ + 1.45D) + 1.161D2 + 1.29D3 + 1.2D4 (10)
(1.07) (2.2) (6.1) (4.5) (5.8) (2.5)

B2 = .72 DW= 1.98 F(5,25) = 12,9

From equation (10) in which By 1s negative, average variable handling
costs decrease with larger quantities. The positive signs of the dummy coef-
ficients indicate that shifting from the base operation of wholesaling to
other vertical combinations increases average cost, as intutition would sug-
gest.

Since handling costs consists of fuel, ice, labor repairs 2nd maintenance,
and miscellaneous costs, it is desirable to isolate these cost items to de~
termine the source of scale economies.

For fuel we find

In Fuel = 0.69 - 0.47 InQ (an
(0.68) (4.5)

R = .62 DW= 1.8 F(1,14) = 20.5

8p 18 significant at the 99 percent level on a two-tail test. Equation (11)
indicates fuel is a significant source of scale economies. This result, too,
18 consistent with intuitive reasoning. The amount of fuel necessary for one
trip to market should not increase appreciably by adding more quantity per
trip, at least over a reasonable range. For example, such a result would not
hold {f one had to add another truck.

Dunmy variables indicating the different harvest sites and dummles
fndicating different vertical combinations were not significant, and therefore
were rejected as explanatory variable. Most likely the smallness of the coun-
try and the many different types of vehicles used for transporting precluded
the utilization of these variables of such a small sample size. Regressions
run on the other variable cost items (ice, labor, repairs and maintenance, and
miscellaneous costs) showed no significant relationship to quantity handled.
This leads to the conconclusion that these costs are constant as quantity
increases.

In the case of ice, there is a large variation in the type of storage con-
tainer used (i.e., ice box, straw basket, steel barrel, and bed of a truck)
and the quantity of ice used per pound of fish varies considerably for each
method, Transporters also report they use different amounts of ice according
to the species of fish, that some species do not require as much ice as
others. The purchase price for ice vari2s according to where it is purchased;
e.g., the price can vary from ¢2.50 per 100 pounds in Acajutla to £€5.00 1in
an ieolated port. Dummy variables used to account for the different types of
storage containers and ports of purchase improved the results, but not to a
significant level.

Breaking the observations down into groups based on storage method, port,
and vertical combination might be one method to overcome this problem, but
with the available data the number of observations within each group becomes
too small to work with. No information on the ice costs for individual
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species or quality classes was available,

The equation for total average costs (i.e., includiny fixed costs) was es-
timated also, Results from the equation using average total cost wsre as fol-
lows:

Ave, total cost = ~1,29 - 0.23InQ + 1.78D; + 1.1D3 + 1,33D3

. (=102 (-1.83) (6.,98) (4.0 (5.56)
+ 1.16D4 12)
(2.24)
R - .73 DN = 2,24 P(5.25) = 13.4

4 Vertical Integration
4,1 Definition

Vertical integration should not be considered a binary type of char-
acteristic, A continuumm of gradually increasing influence and control, ex-
tended through inputs or management is a better description. An example of
the continuum concept 18 {llustrated by the question posed through the use of
contractual or other arrangements by one firm with another. Does this con-
stitute vertical integration? Many have used the term vertical integration to
express the concept of any degree of coordinating a forward or backward stage
previously alfen to the firm.

Coase (1937) argues that vertical integration only occurs when a market
transaction previously organized by two firms i1s now organized by one. The
fact that a market transaction still takes place with the use of a contract
would eliminate the above example as a case of vertical integration. Coase
labels such a cas- vertical coordination. Other authors such as Tomek and
Robinson (1972), feel that any degree of coordinating is integration, but they
do not distinguish between 1integration and coordination as Coase does.
rutchfield (1965) avoids the problem by labeling these types of cases seni~
integration.

For purposes of this study, the existence or absence of a market tran-
saction between defined stages of fish marketing serves as the determinant of
the presence or absence of vertical integration, And for use in this paper,
vertical coordination refers to any non-price linkage between vertical stages,

4,2 Heasures of Vertical
Integration

As previously mentioned, one limitation to this study has been the ex-
clusive reliance on cross-section data, For this reason also the ratio of
value added to sales cannot be used as an index of vertical integration. The
results can be extremely biased and difficult to interpret, The unavail-
ability of data on the separate costs of each level of operation within a firn
precludes the use of an index measuring the ratio of a firm's employment in
each vertical stage to total employment. Use of the ratio of inventory to
sales is constrained by the nature of the industry. Presh fish 1s a highly
perishable product and firmms strive not to keep any inventory. Short dis-
tances make processing and storage less necessary.

Because of these many constraints involved with the use of traditional
quantitative measures, this investigation will rely on two other methods. One
is to describe the vertical arrangements and actions of the firms which should
permit an overview of the utflization of vertical integration within the
industry,
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A second method {s to account for the percentage of the total market hand-
led by firms of different vertical arrangements to indicate the importance of
vertical integration. This is presented in section 4.4.

4.3 Motives for Integration

Many reasons can be cited as to why firms integrate, but they can be re-
duced to twol basic advantages: lower costs and circumvention monopoly (De
Chazeau and Kahn, 1959). In certain cases, vertical integration may aerve to
accentuate monopoly power. Discussed first are the methods by which vertical
integration in the wholesale merchant sector has reduced costs. Following
that is a discussion of the use of vertical integration to circumvent monopoly
or monopsony.

4.3.1 Cost Reduction at
Primary Buyer Leve!

Excluding the cooperatives, a large percentage of the vertical ties be-
tween primary buying and fishing operations motivated by cost reduction have
been arranged in some form of vertical coordination. Why vertical coordi-
nation rather than vertical integration occurred in these cases will be the
subject of this section.

Uaing Coase's theory that a firm will integrate only when a firm can
organize a transaction more efficiently than was previously organized by two
firms, a model is proposed to represent transaction costs during a wet or dry
season, This model is

TIC = nc

vhere: TIC = total transaction costs;
n = number of transactions;
¢ = cost of an individual transaction, assumed constant and equal
for every transaction.

Some knowledge of the behavior of these components between the wet and dry
season can be inferred from the information presented in the chapter on the
setting, During the dry season, for the same given quantity, n increases
because there are more fishermen bringing in smaller quantities; c will also
increase for two reasons, Because the burden of seekiug out the fishermen
rests on the primary buyer, a monitoriug process must be established to watch
for landings. Secondly, the buyer must stay open longer houra since
fishermen's hours are not restricted by the weather. Consequently, if both n
and ¢ increase, it can easily be shown that for a primary buyer, TTC(d) >
TTC(w) where (d) and (w) indicate the dry and wet season, respectively.

By means of vertical arrangements, a primary buyer could lower these
transaction costs during the dry season. If he did not have to seek out the
catch but instead was assured quantizies, c would be reduced. Also it might
be possible to arrange for landings to come at appropriate time periods, to
reduce custs and/or avoid spoilage.

Most likely a buyer would not want to vertically integrate during the wet
season, as no transaction cost savings would result. Vertical integration
might even increase costs if demand conditions are such that surpluses coo-
anly occur, A buyer would be absorbing large amounts of risk at the fishing

iProfessor Dirlam adds that vertical integration can be used as a tech-
ique to accentuate monopoly.
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level. Additionally, he would have to absorb the costs of management of the
entire organization of fishing operations. These costs would be considerable
and it seems implausible that the management costs of fishing could be done
any cheaper by a primary buyer integrating backwards.

From the primary buyers standpoint then, an ideal situation would be when
a buyer would have vertical arrangements during the dry season but not the
wet. Fully integrating does not allow such a luxury., One such solution to
the problem, however, are the vertically coordinated arrangements found to ex-
ist and discussed in Chapter V.

4.2.2 Cost Reduction at the
Transporter Level

In the wholesale merchant sector of this industry, very few if any trans-
porters are not integrated into at least one other upstream or downstream
function.

In Acajutla's situation, integrating as a primary buyer functions as a
cost savings to the transporter. He is able to purchase directly from the
fisherman at a price less than that fixed hy the cooperative. This result can
be applied to all the geographic harvest areas with cooperatives.

If a transporter could not integrate backward into primary buying and was
likewise not operating as a wholesaler, he would be increasing the number of
market transactions that the system is presently using., If it is true that
the result of vertical integration has been to reduce transaction costs, and
if the transporter must buy at competitive prices, it will be difficult for
him to operate very long in the market without vertically integrating in one
direction or another.

4,3.3 Circumvention of Monopoly
(Monopsony)

There is at least one situation where vertical integration enahbled a fira
in one stage to circumvent monopsonistic power, This case is the integration
of fishing operations forward into primary buying and transporting functions.
Given the oligopsonistic structure in many of t:e harvest areas, it makes ec-
onomic sense for a fisherman to benefit by circumventing the buyers.

One method of doing so is to join groups of fishermen together to
create selling power. In essence, this is one major purpose of a cooperative.
However, cooperatives sometimes have crganizational and other problems.
Therefore, in certain harvest areas, such as El Tamarindo, some fishermen have
successfully been able to integrate forward, which is beneficial for them, but
at the cost of decreasing the possibilities of improvement for all fishermen
in the community. The remaining fishermen still have to face the oligop-
sonistic structure.

4.4 Degrees of Integration

A description of the vertical arrangements was presented in Chapter III,
This section presents the integration measure of the percentages of the total
fin-fish that pass through certain vertical channels enroute to San Salvador
as discussed in section 4.2,

Percentages of the total fin-fish marketed through a specific vertical
integration arrangement have been calculated for the wholesaling and trans-
porting functions (see Table 3.) One assumption made in obtaining thase
figures was that a vertically integrated firm markets its own internal supply.
That is, a wholesaler integrated as a transporter sells only what he brings to
market and does not make purchases from other transporters. Although this as-
susption probably does not always reflect the real world situation, it was
nacessary bacsuse of unavailable data on cross-firm purchases vs, internal

supply.
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The fin-fish wholesaled to retailers in the market passes through four

" vartical arrangements depicted in Tablo 3. Fish transported to market was
brought in by five vertical arrangements. Effectively, only 16 percent of ths

£ish 1s transacted by non-integrated firms in market between the transporting

and wholesaling levels, while 84 percent is handled via vertical integration.

TABLE 3

PERCENTAGES OF FIN-FISH MARKET HANDLED BY VERTICALLY INTEGRATED
. FIRMS, TRANSPORTER AND WHOLESALER LEVELS

Vertical Arrangement® Wholesale Lavel Transporter Lavel
W 16
by 19 19
PBTRN 53 53
FPRTRN 12 12
PBTR 06
FPBTR 10

&The symbols W, TR, PB, and F, indicate integration into the functions of
vholesaling, transporting, primary buylng, and fishing, respectively.

Data constraints similar to those encountered for buyer concentration at
the primary buying level preclude any estimations at this time for the amounts
passing through vertical integration closer to the harvest level. Only three
wholesalers are known to be integrated into retailing, Therefore, practically
all the fish 1is transected on the market between the wholesaler and retailer.

4,5 Limits to Integration

We need to consider the extent to which integration could be further em-
ployed as a cost reducing implement, It has been shown in the setting that
two is the typical number of market transactions that teke place betweean
harvest and final consumption, Allowing the symbols F, PB, TR, and W to
represent the functions of fishing, primary buying, transporting, and vhole-
saling, respectively, we cen depict the vertical arrangements. Tha most
coamon arrangements are:

FPBTR-W-R
P-PBTRW-R
FPB-TRW-R
P-PBTR-W-R

Only in the last case, which is generally limited to commercial by-catch
marchants in La Union, is the number of transactions between the producer and
retailer greater than two.

The question of why not just ons transaction will now ba discussed., Given
the functions in the marketing system, such a scenario could only come about
in one of the following arrangementa:

(1) FPBTRW-R
(11) FP-PBIRWR
(111) PPB-THWR
(1v) FPBIR-WR
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Arrangements (ii), (ii1), and (iv) all include integration into the retail
trade, However, such integration brings about an entry requirement of es-
tablishing clientele. Retailers report that they make their wholesaler
purchases on the basis of product quality and price. Wholesaler likewlse re~
port that they sell to any and all retailers. However, retailers reported
that clientele i8 a very important aspect of their sales. Observations in the
marketplace confirmed these reports, Repeatedly one observed consumers re-
turning to the same retailer. Many consumers did not make price comparisons
for similar species between sellers. Retailers also reported that the costs
of obtaining clientele was one of the biggest obstacles to creating a suc-
cessful business venture., The ability to attract consumers is high on the
1ist of skills and therefore this 1s one restriction to vertically integrating
forvard from wholesaling into retailing.

There are only three known cases of wholesalers integrating forward into
the retailing stages. None of these firms is integrated further back than
transporting. All of these are family owned operations, where the wife oper-
ates the retail stage. Also, the wives had already established the retail
business before warriage.

Additionally, the daily hours of work in retailing are long. This creates
other managerial limits on the amount of time available to run a firm. One
might conclude from this evidence that integrating into retailing operations
may increase management costs outweighi.g any transaction costs savings. The-
se managerial limits most likely play a role in some of the other vertical ar-
rangements listed.

Arrangement (1) is such a case where time constraints would restrict the
vertical size of the firm. The cooperative in La Libertad is the only known
case of arrangement (1). The cooperative has advantages firms do not. One is
that decisions about fishing operations are decentralized, made by the
individual fishermen. They also have specialized personnel who are in charge
of marketing and sales. Private firms, on the other hand, report severe dif-
ficulties in finding trustworthy employees for integral parts of the oper-
ation, such as receiving landings or collecting payments. Thus a firm's
proprietor, or family member, will have to be present continually at both the
landing site and market. Given the timing of landings and the loading, trans-
porting, sales and debt collection activities, the proprietor would have very
few hours left in any given day to do other things, such as sleep. According
to Coase (1937), the firm will be smaller the higher the absolute costs of and
rate of increase in transactions costs and mistakes made by the entrepreneur.
Given that most operations run seven days a week, these time constraints will
increase transactions costs and the number of mistakes, and therefore sets
absolute limits to vertical and horizontal expansion.

The size 1limit aspect of business relations or management in an under-
developed country is very important. Managerial capacity is a scarce factor
and limits the size of the firm by restric:iing it to the number of members who
can fill key positions within the firm. Managerial capacity has an implica-
tion as to the optimal size of the firm. Normally 1if the industry is
characterized by decreasing costs, the longrun average cost curve will be
downward sloping. Firms can vary all inputs and therefore by increasing size
become more efficient.

However, the scarce factor of trustworthy personnel may prevent a firm
from realizing those full economies. The technical efficiencies may very well
be lost in managerial diseconomies. Therefore, the point of minimum average
cost on the long-run average cost curve will not be the same for all firms.
Rather, the scarce factor determines the optimal size for a given firm,

4.6 Consequences of Vertical
Integration

If vertical integratfon has in fact been motivated by and has reduced
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transaction costs, vertical integration must be considered as having a
desirable effect. Similarly, if vertical integration has reduced oligopsony
power at certain levels in certain locations, this must be considered be-
neficial also.

The area of vertical integration acting as a barrier to impede entry at
the primary buying level hes not been through explored because of unavailable
data. Therefore no qualitiative assessment of this entry barrier can be made
at this time. This possibility definitely warrants additional investigation.

4,7 Application of Regression
Results to Vertical Integration

The results reported in equation (10) and (12) allow a test of one other
hypothesis. In theory, firms will integrate when there is a cost savings as-
sociated with integration. Such savings may result from several sources, one
of which is transaction costs as proposed by Coase (1937). If integration
does reduce costs then the handling costs of the vertical arrangement PBTRW
should ‘be less than the costs of the arrangement PBTR plus the costs of We In
other words, the null hypothesis is

AVHCpperw < AVHCpper + AVHCy. (13)

Rewriting equation (10) we have
AVHC = aq-0.26e(l.45bl + 1,16D2 + 1.29D3 + 1.204. (14)

AVHC 1s equal to average variable wholesaling costs only when Dj, D2,
D3, and D4y are equal to zero. Therefore, wholesaling costs can be expres-
sed as

AVHC,, = oQ~0.26 (15)
Average variable handling costs for the PBTR arrangement are represented by

chpbtr » Q-0.26.l-l6. (16)
The right hand side of equation (13) then becomes

AVHCpper + AVHC, = (Q-O.26.l.l6 + (Q-O.26 : (17)
This reduces to

= aq-0:26[qle1641], (18)

Average variable handling costs for the vertical arrangement PBTRW can be re-
presentsd as

AVHCpperw = aQ~0+26e1.29, (19)
Coabining (19) and (20) into hypothesis form, we have

0q=0+264129 ¢ aq-0+26 4+ a q-0+26(e1:1641], (20)
Since ol+16 + 1 = 4,19
and 01429 = 3,19, the null hypothesis is not rejected.

Therefore, for at least one case, average varisble handling costs of a vertic-
ally integrated firm are less than those for a vertical arrangement requiring
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an additional market transaction.
The same test can be applied to the results of equation (12), average
total costs, Only the parameter values change, so that the test becomes

ele33 ¢ elel 4, 21)
Since elel + 1 = 4,0

and ele33 = 3.78, the null hypothesis 1s not rejected either for average
total costs. Unfortunately, we cannot identify the exact source of the
economies, by they transaction or other cost savings attributed to vertical
integration,

5. Product Differentiation

For the most part, very few efforts are aimed at differentiating products
until {t reaches the retail level, Almost all produce is sold in whole form,
thus no processing or branding takes place. Only the differences in terms of
freshness or quality or species classes are recognized.

Some differentiation takes place in terms of buyer and seller services.
Buyers are known to provide reciprocal agreements with fishermen, an issue
treated more fully in Chspter V. Sellers at several levels provide services
extending the payment period for goods, However, since almost every firm
provides these credit services, it ia not really product differentiation, but
creates an entry barrier, as a new entrant who does not provide these services
will find himself at a disadvantage compared to the existing firms, Un~-
fortunately, the degree of this barrier could not be assessed.

6. Barriers to Entry

Within the structural element, the final outcome seems to rest most on the
threat of potential entry. For example, whether a firm or a group of firms
utilize possessed monopoly power is dependent on the threat of potential entr-~
ants. Similarly, the manageability of collusion becomes increasingly more
difficult with the addition of another firm. The role of entry barriers can-
not be taken lightly in a dynamic situation.

Assessment of the degree of entry barriers must come about by the ex~-
amination of various aspects of the industry which give some indication about
the barriers. One such aspect is the capital requirements,

6.1 Capital Requirements

Several firms were surveyed to determine the actual amount of capital
investment required to start the business. Across all vertical combinations
the quantities of {investment were low, ranging between ¢100 and 4750.l
Those that entered as transporters did not own trucks, but took fish in
baskets by bua. The opportunity of entry at low cost still exists.

Those that entered as non-integrated wholesalers reported a low initial
capital investment also. Their minimal capital requirements included an ice
box, scale, display tray, and a knife, all of which can be purchased with
¢100 to ¢750, A day's purchase of products csn be obtained on credit. What
might be more difficult for entry at a wholesaling level 1s the renting of a
stall, as locations are limited.

Firms that entered with trucks reported a higher initial investment, from
¢5,000 to ¢7,500. Still, this {investment level is considerably lower than
the average present stock reported by all firms presently operating (see be-
low). (Precent average capital stock refers to the market value of capital
investment and not replacement value.)
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The only firms to report very high initial capital investaents were tha
firae handling the by-catch of the Salvadorean shrimp fleet. Those firms re-
ported initial outlays of more than ¢30,000. These costs reflect not only
vehicles, but landing and refrigeration equipment maintained in El Triunfo.

An average present capital stock of approximately ¢20,000 was reported by
transporters with vehicles. The maximum value in this group was near
¢50,000. This increase the validity of the hypothesis that while entry cost
per se is

(14 = colon, where ¢l = §0.40 U.S).

low, there are some barriera measured in terms of capital requirements to be-
coming large within the transporting function of the industry. Never-
theless, many of these present-day transporters report that this has been the
manner of their rise through the ranks.

Industrial by-catch transporters based in El Triunfo report even higher
capital stocks, as much as £75,000 or more., The contract buyers who began
purchasing from the industrial companies when they first made the by-catch
available are the same ones presently in operation. This may be an indication
that the capital requirement may have created a high enougbh entry barrier to
prevent any other firm from bidding up the bonus payment that the buyers make
to the commercial shrimp companies.

Another barrler which must be mentioned is the need for a transporter of
any significant size to have substantial amounts of operating capital., This
need and the operation of the system was described earlier. These quantities
of operating capital can amount to as much as £30,000 for the larger trans-
porters, although an average amount is probably one-third that amount or less.

6.2 FEntry and Exit

The number of firms wlthin the {ndustry that have exited is not known.
Comparing the number of firms presently in the industry with the number re-
ported by Tilic and McCleary (1971) would be one method of determining the
aumber of entrants {n recent years, Another method is to look at the age of
firms.

The number of firms operating as wholesalers of all types of fresh fish
products within the wholesale market has more than trlpled since 1971, At
that tlme Tille and McCleary reported eight wholesalers. Today the number is
approximately thirty, with twenty-one handling narine fin-fish., Many handle
crustaceans and one specializes In freshwater upecies, There are, however,
only eight or nine non-integrated wholesaler across all products which con-
forms to tie numbher reported by Tilfc and McCleary., Cross-checklng the ages
of these f rms shows that the average age is seventeen years, Most likely,
they are the nuelvus proup reported in 1971,

The physical structure of the market has changed to allow entry. The new
locatfon has more selling stalls than the old market, whlch has allowed some
transparters to {nteqcate forward, Most llkely this expansfon has reduced
both buyer and seller concentration at the wholesale level,

gut of all trauspurters, twenty-one reported that they entered the busi-
ness (o the last alne years, at an average rate of 2.3 a year. Nine reported
entering in the last two gears, at a rate of 4,5 a year. Consistent with the
latter rate {s the finding that four transporters entered in the last year.

Trends appear amany those buyers working speciflc harvest areas, El
Tamarindo {4 undoubtedly the leader {n new flrms. The average age of firms
interviewed from that harvest site s four years, This does not include the
two Guatemalan-owned flrms,  Over half of these entered within the last two
years., Pertaps part of this trend can be attributed to the growth of the
Guatemalan market, Approximately four of these new firms go to Guatemala ex-
clusively,



410

la Herraduar/Jaltepeque represents the other extreme. Only one firm has
entered in the last decade, and the average age is fifteen years. Acajutla
has had a few firms enter, but they have focused their efforts on nearby
small, rural towns which had no supply of fish until these small transporters
began taking produce to them. El Triunfo and La Union have had some new entr-
antg in the last two years; about 15 percent of the total buyers in each of
the respective communities.

7 Summary

The existence of scale economies has been empirically substantiated. All
other things equal, one would expect to see a concentrated industry where a
few large buyers operate more efficiently than many sme'l firms. Such an ex-
pectation is particularly true for transporting, where over the reasonable
range of the vehicle capacity fuel costs have proven to be a prime source of
economies. These economies cannot be realized by public tranaport, however,
aince there 18 a constant cost for each bundle transported.

The hypothesis that vertical integration may be motivated by cost savings
and therefore a vertically integrated firm is more efficient than its non-
integrated counterpart is supported by the data. Unfortunately, the data do
not allow the determination of the exact source of these efficiencies. Also,
the test could be made for only one vertical arrangement,

CONDUCT AND PERFORMANCE
8 Conduct

A disadvantage of the snapshot image provided by cross~section data 1s the
lack of extensive information on the behavior of firms that time series ob-
servations caa provide. The major sources of information on conduct for this
investigation come from hypothetical questions addressed to or conversations
with firms in the {ndustry. During the investigation, the author was able to
discern some, but not all, aspects of behavior which affect performance.

8.1 Reciprocal Agreements

‘nie observed behavior concerns the relationship between the primary buyers
and fishermen. In many instances, buyers knowingly over-purchace from fisher-
men during the wet season when prices are depresced and producers have dit-
ficulty selling all their catch. Buyers confirm these actinns and state that
such tactics are part of a reciprocal agreement, In exchange for the conduct
of the buyers in the wet season, the fisherman feels obliged to sell to the
buyers in the wet season, the fisherman feels obliged to sell to the same
primary buyer when competition for purchase of the supply increases greatly.
Apparently, the gains from having prod.ce during the dry season outweigh the
losses from over-purchasing in the wet.

It 18 a benoficial arrangement for the fishermen, as the risk of highly
variable income {s reduced during the wet season. It 18 not known what the
effect would be 1f this arrangement did not exist and price was the only
method by which fishermen determined to whom they sold. No doubt more fish
would be lost during the wet season since it is difficult to dry at that time,
but prices might purge even more during the dry season and reduce consumer
surplus,

This reciprocal behavior, then, has several effects, It evens out the
variability in prices at the producer level. It reduces risk by avoiding los-
ses at the producer level. In effect, the buyer is assuming part of the risk
of fishing, It also may create some entry barriers at the buyer level if the
agreements play such an important role that entrants who do not provide such
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services cannot attract fishermen. The extent of the entry effect is hard to
assess without more information.

Wilson (1978) found similar behavior in the New England fishing industry.
After five years of investigation, Wilson found that buyers and sellers
“prefer to establish long term bi-lateral relationships which over time ex-
hibit limited mutual dependence and reciprocation.” He attributes the situa-
tion primarily to costly market information and ambiguous quality price dif-
ferentials. Given the present market information structure, he concludes that
the situation is better for soclety than an impersonal arms-length transaction
because {t results in higher quality fish, greater responsiveness to inventory
prcblems and wastes, and {s more equitable.

In El Salvador, the same buyer-fishermen behavior was found to be used by
some of the wholesalers {n thef{r selling arrangements with retailers. The
practice has been shown to be carried out only by contract buyers, those that
bring the commercial by-catch from the Salvadorean fleet.

By fortune of being supplied by the commercial fleet, variability in supply
for these primary buyers is less than for a wholesale merchant relying on
artisanal sources. Contract buyers, therefore, possess an additional form of
market power: minimal supply variability. They are the only ones with a con-
sistent supply of fish, which allows them to make reciprocal agreements. If
the retailers promise to take certain amounts daily, then the contract buyers
integrated as wholesalers can provide retailers a regular supply.

The market shares of the contract buyers scem to yield two types of power,
The first is {n slze, since all three contract buyers maintain significant
shares of the market relative to the other firms. A second power results from
the certainty of supply, relative to the other firms' sources of supply.

Questioning the retailers about these reciprocal arrangements left the
author with the Impression that the arrangement is not as mutually beneficial
as the one found at the buyer/fisherman level, Many of the retailers involved
seem to feel that they had no other alternative, that using reciprocal
agreements was the only way to survive in the market. It was noted, however,
that the malority of the retailers entrapped in such a manner were small and
exhibited high ra.ios of quantity supplied by the contract buyer to their
total purchases,

8.2 Price Determination in
the Wholesale Market

One of the basic functions of a market institution is to establish a
market price, In a competitive market, anonymity exists because the
institution serves as an intermediary between the participants. in an
imperfect market, however, different behavior rules govern the participants
and most of these rules are not formally established. “These rules, being
informal in construction and application, are difficult to identify and
describe correctly” (Robinson, 1978). The main function of an imperfect
market institution also is to establish a market price, but instead of the
inviasible hand the burden of setting a price and creating a set of
price-making rules fall upon the participants.

Exacination of the market {institution in on industry is one method to
assess the industry's conduct. The wholesale narket in El Salvador, defined
as the market between the wholesaler and retailier, is an imperfect institution
primarily because it violates the necessary condition of a large number of
firms (or low entry barriera)., It is very possible that some firms can affect
price, especially within a quality clasc.

In an effort to deteraine how firms set prices, firms were asked their
methods for establishing prices. The most common response was to add a fixed
amovunt to the purchase price. Such practice seems reasonable by an industry
using no accounting practices, a highly perishable product and close physical
contact where all merchant know each other, Further conclusive information
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about price deteramination was difficult to obtain because of the relative
short time period of the survey and the unwillingness of the proprietors to
fully explain the price-making runles (assuming that they completely understand
them). However, known conditions and observations in the market suggest two
theories of price determination; one in the lower-valued species market and
the second in the higher-valued spacies market.

8.2.1 Price Determination in the
Lovwer-Value Species Market

A necesgary condition for the application of the dominant firm theory is
that one firm controls such a large proportion of the product that each of the
suall firms cannot exert a perceptible influence on price by means of their
output decisions. The dominant firm may then be able to set selling price to
maximize profits in a manner similar to a monopolist, if the small firms
follow the leader on price.

The fact that the contract buyers collectively control an estimated 54
percent of the commercial mixed class, and over 30 percent of the total
fin-fish market suggests the use of the dominant firm model to partially
explain price determination for the lower valued species (third and mixed
commercial classes). This model assumes that the dominant firm is the most
efficient, In the wholesale market in El Salvador, this assumption holds
because of the downward sloping average cost cuivc. Also, the contract
buyers are more efficient because tlicy do not far: the uncertainty in supply
and prices which firms servicing the artisanal sector do.

Figure 4 shows the determination of price in a market characterized by a
dominant firm price-leader (Koch, 1974). The solution assumes that the
dominant firm knows the supply function of the minor firms; that all smaller
firms have similar cost structures; and that the dominant firm is non=-
aggressive, which means that {t takes the volume which remains after the small
firms have tsken what they want at the price established by the dominant firm.

The dominant firm faces the demand curve, ddoms and its marginal revenue
curve, mrygnme The remaining small firms, collectively have the marginal
revenue curve, mIpgn. The demand curve for the entire market s Dype.
The dominant firm maximizes {ts profite by equating its marginal cost with
marginal revenue and therefore decides to sell output Qi It sets price at
Pjo  The small firms accept this dictum in a fashion similar to perfect
competition; the price is given to them and they need only to decide how much
they will produce at that price. Price P} appears to the small firms as a
horizontal demand curve. They will equate their marginal cost with their
marginal revenue and decide to produce output Q. Qr is the total output,
Q) plus Q.

Nicholls (1941) concludes that in a market dominated by a few large firms,
the short run results in abnormal profits. The continuance of these profits,
however, depends on whether or not other firms are able to enter the {ndustry.
Analysis of the entry barriers for this market in the previous chapter
revealed that entry barriers are high, as a result of high capital investment
and reciprocal agreements established by the dominant firm. Given this
result, one could conclude that the dominance of a few firms is probably
sufficient to prevent price spreads from falling to the minimum-cost level of
pure competition. The net margin for these dominant firms is estimated to be
¢0,07 a pound, which i{s lower only than the wholesalers found in Table 6.,
The dominant firms' margin is included with the PBTRE category.

8.2,2 Price Determination in the
Higher-Valued Species Market

Data gathered during the survey revealed no fitm which dominated the first
and second class quality classes such as found in the markeat for lower valued
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TABLE 2

AVERAGE mﬂﬂ'ﬁ MANGINS AMD COSTS OF WHOLESALE MERCHANTS BY VERTICAL ARRANGEMENT
BY PRODUCT TYPE BY DESTINATION

[pestination San Salvador Gustemals
. n- FIn-FIsh | Fin-Fish §
Product Type: Fin-Fish Only Nom F.-Fish | Only | Nom F.-Fish
Vertical
1 |Nereacement w | v |eemaw | pEm | FeEmR PBTRN PETR PETR
k'b. of firms wwjolw]lonl® () “ ()]
Gross
I e ';:sl 0.122 | 0.1010 | 0.161 | 0.106 | 0.206 | 0.277 0.484 0.530
1-2 “”;.':““' 23t. | 0.023 | 0.049 | 0.078 | 0.082 | 0.065 0.145 0.158 0.048 . -
Net Margin, 482
4 [ per pounit | 0-089 | 0.052 | 0.083 | 0.024 | 0.037 0.132 0.526 Oum2
Average Toteil , )
s |cost, 0.032 | 0.063 | 0.106 | 0.091 | 0.135 0.160 0.240 0.079
¢ per pomd
- [Net lhrgin - ey
1-5 |t er poma® | 0-080 | 0.038 o.055 | o.015 |-0.029 0.117 0.244 0.451

%¢ = colon, where ¢1 = $0.40 U.S. or $1 = ¢2.50.
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species. It is proposed that conditions found in the higher valued species
make the collusive price leadership model & realistic possibility, Collusive
price leadership is relatively common where the mutual interdependence of the
oligopolists in a market is recognized by the participants (Koch, 1974). The
early morning activity of the merchants including communicating with each
other to estimate how much of each quality clas is brought in each day gives
evidence to the fact that they recognize interdependence among themselves.
Markham (1941), points out that collusive price leadership works best when the
products are highly substitutable and are subject to a single price policy.
Fresh fish at this level {s highly substitutable (within a quality class) and
the pricing method of adding a fixed amount to the purchase price gives
credence to the feasibility of a single price policy.

This collusfon need not be formal; it may only involve mutual under~
standing that certain types of price competition are to be avoided. For
example, prices will ordinarily be changed at certain times of the year (Koch,
1974), which characterizes well the market in question. Merchants repeatedly
state that price changes occur only between the wet and dry season. They also
admit that price might increase a bit more during the last ten days of the
Easter season.

8.3 Other Behavior

Little more information was obtained in the survey concerning the behavior
of the firms. There 1s some evidence that the firms increase their margin
during the peak of the Lenten season, which i{s not a result of higher purchase
prices paid to the fishermen, but an extraction of consumer surplus during the
time of increased demand. This information, however, is based only on conver-
sations with a few proprietors and should not be taken as conclusive evidence
of such behavior.

No evidence of predatory competition or price discrimination was revealed
during the course of the survey. Such activity, however, is more difficult to
discern and requires more investigation.

9 Performance

9.1 Marketing Costs and
Margins

The examination of profit rates was precluded by data restrictions.
However, estimates were made of the marketing costs and margins between the
producer and retailer levels, Marketing costs for the wholesale merchant
sector are reported in Table 4.

The difference between the ex-vessel price received by the producer and
the price paid by the conaumer is known as the gross marketing margin. In a
competitive market, the margin should be equal to the costs of marketing,
including costs of capital and management. These marketing margins, broken
down by average variable costs and total average costs are listed in Table 4
and Table 5. The margins are listed by absolute amounts, and expressed as a
percentage of the merchant's selling price. In Table S5, the gross margins are
presented according to the vertical arrangement. A large degree of varfation
in vertical arrangements and the lack of precise costs and revenue within a
vcrtical stage prevented the computing of a margin for each of the vertical
atages: primary buying; transporting; and wholesaling. Three assumptions
must be noted for Table 5. One is that quantities for non fin-fish products
are weighted according to value in an effort to convert dozens and units to
pounds. Second {s that the vertical arrangement including fishing operations
uses a reported price that they pay for fish and not necessarily the input
cost from fishing. Third is that these margins are for fish in the wholesale
market i{n San Salvador only.
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TABLE 4

COMPARATIVE PER POUND COSTS OF WHOLESALE MERCHANTS,
BY VERTICAL ARRANGEMENT BY PRODUCT TYPE AND DESI‘INATION

Destination: v _ San Salvador Guatesala :
R F.-FIsh {0 | Fin-Fish | F.FIsh b

Product Type: Fin-Fish Only Non F.-Fish | Only | Non F.-Fish

Vertical . oy Dy ’

Arrangement w TRN PBTRN _PET®  FPBTR PBTRN PBTR PBTR

Average e . . .

Operating Costs, 0.023 0,049 0,078 0,082 0,069 0,145 0.158 0.048

¢ per pound® e ’

Average Total o _ :

Costs, 0.032 0.063 0.106 0,091 0,135. 0.160 0,240 - 0.079 -

¢ per pound® . . .

8 ¢=colon, where ¢1=$0.40 U.S. or $1=¢2.50

b Non-£ish products were waighted by value to convert to pounds.
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TABLE 5

WEIGHTED AVERAGE GROSS MARGINS BY VERTICAL ARRANGEMENT
BY PRODUCT TYPE, SAN SALVADOR AND GUATEMALA

Average Weighted Gross Margin, ¢Pound®

Vertical Arrangement Product Type
Fin-Fish Only Fin-Fish & Non Fin~Fish
e --San Salvador====ecere=- ——sm
W $0.11 £0.16
TRW 0.0
PBTRW 0.16 0.27
PBTR 0.11
FPBTR 0.11
cesemsescenreeeea(iitenal - mr e emceamonaa
PBTR 0.48 0.53

8¢ = colon, where £1 = §0.40 U.S. or $1 = £2,50,

These marketing costs and margins are compared in Table 6 to see to what
degree the net margins--gross margin minus costs--differ from zero, which is
what the net margin would be 1if costa just equal the gross margin. All
vertical arrangements resulted in a positive net margin except one. The one
which resulted in a negative value included firms vertically integrating into
the fishing level. One reason for this result is that the data did not
correctly reflect the input cost of purchase from fishing, but rather
reflected what the primary buying level paid to any producer. Consequently, a
true production price was not used.

Although each of the other vertical arrangements resulted in a positive
net margin, three factors must be taken into consideration before qualita-
tively assessing performance. One factor is tlat the opportunity costs of
management were not included in the computation of marketing costs., Part of
the reason for this 18 there is no basis for determining a proper return to
management. The use of education levels does not sgeem appropriate because
many of the proprietors are not formally educated, but they do possess
specialized skills. Another problem is determining the marginal value of an
additional family member who 18 capable of occupying a key management
position.

A second factor to be accounted for {n the assessment of these margins is
risk, No quantitative measure for the burden of risk of marketing was
included., The inability to determine the risk inhereni. to each marketing
level prevents the inclusion of such a measure.

The last factor is the question of whether an opportunity cost of 12
percent is the proper level and if the interest rate of 10 percent for capital
is correct for this industry. There are no easy answers to these questions.
If time allowed, a aensitivity analysis of these returns, varying interest and
opportunity coets and different returns to management, would have been useful.
Determining at what interest or opportunity costs levels these margins
approach zero can facilitate the appraisal of performance.

One other limitation remains. The margins were calculated based on pricea
and quantities during.the wet season. No information {s presented as to how
these margins change with the dry season. Many observers of the marketing
system believe that many marketers just get by during the wet season, and that
marketing returns substantially increase during the dry season., Therefore,
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TABLE 2.

GROSS PER POUND MARGINS BETWEEN EX-VESSEL PRICE AT THE HARVEST SITE AND
WHOLESALE PRICE TO RETAILER, FOR FIN-FISH, SAN SALVADOR,

BY SPECIES CLASS"

Absolute and Percentsge lhrgin5 in Colonest Per Pound

Harvest Site T Cicss ——%%
olute Perctg. |

Acajutla
La Libertad

La
Jaltepeque

El Triumfo/
Jiquilisco

El Tamarindo
La Union

0.12
0.24

0.19

1
22

17

23
26

cond Class Third Class Commercial Mixed
solute Tctg. | Absolute Perctg. | Absolute Perctg.
0.09 13 0.16 26 . .
0.19 27 0.20 33 . .
0.19 27 . . . .
0.19 27 0.30 so ! 0.9 35
0.29 «Q 0.27 48 0.19:° 35
0.26 wol . e aas. s

;T":‘ principal species which make up each class are presented in Appendix I. .

rcentage margin = absolute margin/selling prics.
Cone colon = $0.40 U.S. or $1 = 2.50 colanes.

*This species class not reported at this site by merchants during tine pociod of interviews.
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even if we could qualitatively assess the performance during this season,there
8till remaine the overall assessment for year-round performance.

With these limitations kept in mind, acme comparisons can be made with the
results at hand. Excluding those that go to Guatemala and those which handle
non fin-f{sh products for the moment, non-integrated wholesalers appear to
have the greatest return. Depending on the barriers to obtain a wholesaling
stall in the market place, this may reflect location rent.

The primary buying-transporting arrangement reveals the lowest return,
This group consists mainly of those which bring fish to market by basket using
public transport. Therefore, they are unable to realize many of the scale
economies found in private vehicle tranaporting. They pay a constant cost for
each basket loaded onto the bus, and they are limited by the number of baskets
they can manage in such a fashion. Also, their vertical arrangement means
that a third market transaction will have to take place, and therefore, to be
compet{tive, they will have to receive a lower price.

The firms that take produce to Guatemala realize the greatest return.
This {5 probably due to the increased willingness of the consumer in Guatemala
to pay for first class products. The cost figures for the firms which take
non fin-fish products to Guatemala cannot be relied on greatly. Because of
conversion problems in changing dozens and sacks of lobsters, oysters and
bivalves to pounds, the quantities were weighted by value, Thus, overly high
quantities 1likely resulted and consequently costs per pound were probably
underest imated.

9.2 Shares of the Retail Price

One method of examining prices and margins is to look at the shares or
percentages of the retail price that each sector receives. These shares are
listed in Table 7. Fishermen's and wholesale merchant's shares are listed
according to the harvest area, and are also listed as an average, by quality
class. Retailer's share is listed as an average within a quality class only,

Fishermen's share of the retail price varied according to location. The
average share of the retall price was 65, 46, 44, and 44 percent for the first
class, second class, third class, and commercial mixed class, respectively,
An average fishermen's share for the U.S, market is 41 percent as reported by
Penn (1974).

The wholesale merchant's average share of the retail price was 19, 19, 28,
and 24 percent, for the same classes. The retaller's share of the consumer
dollar (colon) was 16, 33, 28, and 32 percent, respectively.

CONCLUSIONS AND RECOMMENDATIONS
10 Conclusions
10,1 Market Structure

There is evidence that there is strong oligopsony market power at the
primary buyer level for fin~fish in the harveat areas of La Herradura and El
Triunfo. Oligopsony power of a lesser degree exists in the purts of Acajutla,
El Tamarindo and La Union. The reason that oligopsony power is less in these
latter harvest areas is due to co-operatives and some f{ndividual fishermen
having verticaly fintegrated into marketing activities. A monopsony primary
buyer purchases fresh fin-fish from the Salvadorean fslands in the Gulf of
Fonseca.

The {nformation system of communicating prices and other narket (nfor-
mation to the fishermen serves to accentuate and ofigopsony power. Because
the buyers are in contact with the reglonal market where produce from all the
harvest areas are sold, they are better informed about supply and demand
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. TABLE 3

PERCENTAGE SHARES OF RETAIL® PRICE FOR FISHERMEN, WHOLESALE MERCHANTS,
AND RETAILERS, BY HARVEST AREA AND QUALITY CLASS

1ity Class
rit scon T ommercial Mixed -

Ty

Fishermen
Acajutla 75 58 53 n.a.
La Libertad 65 46 48 n.a.
La Herrsdura 54 46 n.a. n.a.
El Triunfo 69 46 36 44
El Tamarindo 6s 39 40 44
La Union 62 42 n.a. 45
Average 65 46 44 44
Wholesale Merchants
Acajutla 09 09 19 n.a.
La Libertad 19 18 24 n.&.
La Herradura 30 18 N.&, n.a.
El Triunfo 15 18 36 24
El Tamarindo 19 28 33 24
La Union 22 25 n.a, 23
Average 19 19 28 24
Retailers
Aversge 16 33 28 32

*Retail price adjusted downward for eviscerated whole fish equivalent
price. Conversions used: first class, 85% yield; second, 87%;
third, 90%; commercial mixed, 87%, No fillets are included,

n.a. - This quality class not reported for this port during survey.
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conditions. Bocause there is no other information system, the fishermen must
rely onthe buyers to inform them of proper prices. In the case of only a few
buyers, it would be easy for them to tacitly or formally decide not to bid up
prices, since the fishermen have no way of knowning the true market value of
their catch.

Vertical jntegration and vertical coordination are frequently used in the
wholesale merchant sector. In the fin-fish market between the transporter and
wholeaaler, only 16 percent of all quality classes is transacted by non-
integrated firms. Two {8 the common number of market transactions between the
fishermen and retailer. If vertical integration has resulted in a more
efficient operation, then certain entry barriers face the non-integrated firm
who wishes to enter the market.

Empirical evidence supports the hypothesis that vertical integration
provides cost savings. Sources of these efficiencies, be they a reduction in
transaction costs or some other savings, however, could not be determined from
the data.

Vertical coordination by means of reciprocal agreements was found to have
two other affects., One is that a greater burden of risks of variation in
supply is put upon firms who do not vertically coordinate at either the
primary buying-fisherman level or at the wholesaling-retailing level.
Reciprocal agreements reduce uncertainty in obtaining or selling supply that
other firms without such agreements must face.

Secondly, through the reciprocal agreements, vertical coordination was
found to possibly create some cntry barriers at the primary buying-fisherman
level. The degree which vertical integration reduces risk and the size of
this entry barrier could not be measured.

Estimating an average cost function for the industry revealed a decreasing
cost industry, One source of these economies of scale were fucl costs, Other
costs were found to be constant. Based on this finding, several firms within
the industry are operating at less than minimum optimal size. However, there
is evidence to indicate that other variables such as managerial capacity
limits the size of a firm before reaching an optimal technical efficlency
level,

This managerial capacity is limited by the acarce factor of trustworthy
personnel; the upper bound usually determined by family members that can work
in key positions., It sets an upper limit to horizontal and vertical growth,
Therefore, the most efficient size for each firm may be less than the size
indicated on the estimated average cost function which does not include this
additional scarce factor,

Barriers are low for entering the business of purchasing artisanal
landings or the Nicaraguan commercial by-catch and transporting this
production by means of public transport. This entry barrier is greater in
areas where vertical coordination and reciprocal agreements are used, such as
%1 Tamarindo. Entry barriers into transporting production with a vehicle are
tore formidable. Capital requirements increase from ¢100-750 to ¢5000-7500.
kntry barriers into purchasing the Salvadorean commercial by-catch are the
greatest. Equipment and other fixed capital maintained by the contract buyers
can be as much as ¢75,000. A limited number of available wholesaling stalls
impedes entry into wholesaling in that market.

There is considerable seller concentration at the transporter and whole-
saling levels,

10.2 Conduct and Performance

The exact manner in which price is determined in the imperfect market at
the wholesale level cannot be identified. The model of price leadarship by a
dominant firm is proposed as one manner of partially explaining price in the
lower-valued species market. This theory is proposed for this market since
the contract buyers control over 54 percent of the commercial mixed quality
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class and over 30 percent of the total fin-fish market.

Because of their recognized interdependence, it 18 suggested that a
collusive theory best describes the way that price is set in the higher valued
species market. In such a theory, the firms tacitly or formally agree to
rules about price and no changes in the price, except according to the rules,
may take place.

Positive net margins are found for most of the firms operating in the
wholesale sactor, This cannot be taken as conclusive evidence that firms are
operating inefficiently or that abnormal profits are being made. An opport-
unity cost of managment was not included in the cost data and no provision was
made for risk. Also, there remains the question of the right opportunity cost
for capital. A 12 percent rate was used.

11 Recommendations

It is recommended that cooperatives be encouraged to continue in their
efforts to create seller concentration to counter buyer concentration in the
ports. They should develop their marketing programs to enable them to
preclude any collusive efforts on the part of the buyers. However, marketing
requires proper skills and management and cooperatives are bound by the same
scarce factor of trustworthy personnel as are private firms. Therefore,
marketing education programs should be implemented by the government to aid
the cooperatives in management of their marketing activities.

More in-depth studies should be made about the wet and dry seasonal
variations. Information should be gathered concerning the differences 1in
fishing effort, catch, species mix, and cost of harvesting between seasons.
Also, demand studies should be undertaken to determine why demand shifts so
noticeably between seasons and to investigate the possibilities of sustaining
this increased demand year-round.

Studies of price elasticity of fish products and cross elasticity between
quality classes and other substitutes should be made.

Information systems which better inform the fishermen about the relative
conditions of the market should be established. This, however, cannot be
accomplished untll basic information gathering and monitoring systems have
been established {n the wholesale market, Similarly, information about the
relative conditlons in each harvest area should be made available in the
central wholesale market.,
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APPENDIX I

THE PRINCIPAL SPECIES WHICH MAXE UP THE QUALITY CLASSES

English Name

Snook.
Snapper

Grouper
Croaker,
Cuzvina

Pirst Class Species

Catfish
Jack.
Mackerel
“Eol
Mojarras

Third Class Species

Scientific Nane.

Spenish Neme

Centropouidas
Litianidas
Serrinidas
Scianenidae

Second Class Species

Sphyrnidae
Caxcharhinidae
Prionace glauca

Bothidae
Mugilidas

Pomadasyidae

Soleidas

Robalo

Pargo,

Boca Colorado
Mero

Corvina

Tiburon

Liza,

Ruco,
Cuin Americano
Caite

Ariidas
Caxangidas
Scombridas

Anguillidae
Gerreidas

Jurel
Hacarela
Anguils
Mojarrs
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CHAPTER 21:  FRESH FISH RETAIL MARKETING IN COSTA RICA

BY Bruce Epler and H., Lampe

This chapter analyzes the services, profitability, determinants of
profitability and potential contributions of the Costa Rican fresh fish
retailing sector in fisheries development. The population studied was
comprised of the varifous fresh fish retailers operating in Costa Rica's
populated central valley. All data were collected through personal interviews
conducted from June through November, 1976. The structure of the retail
marketing sector {s evaluated by examining conditions of entry, product
differentiation, economies of scale and seller concentration. This analysis
reveals that the market structure of the fresh fish retailing sector is
conducive to promoting competition and consequently {s serving the public
well, Profits in the industry were found to be closcly aligned with the costs
incurred {n providing retail services.

I. The Retail Marketing Sector

Forty-four fish retailers were identified in Costa Rica's Central Valley
(Table 1)1, With the exception of two outlets all of these firms were
traditional pescaderias (retail outlets which sell fish only). A census of
all forty~four firms was attempted using structural survey. Thirty-five firms
cooperated in this effort. The nine firms not responding were observed. It
does not appear that their operations, sizes or characteristics differ
significantly fron the firms i{nterv.ewed.

Twenty-nine of the firms were located in San Jose, Twenty-two of these
firms were found within a three-block area in downtown San Jose. Similar
concentrations were common in other cities included in this study. Eleven
firms operated in the larger suburban citics in Alejuela, Heredia and Cartago.

The remaining four firms were located in new markets in smaller towns within
50 kilometers of San Jose.

Thirty-five of the firms {dentified were located in large central markets
which may house over 100 small shops. These markets sell a wide variety of
food and non-food items. Most of the markets are municipally owned.
Supermarkets are becoming more prevalent but the majority of the populous
still shops {n the traditional market areas, possibly because these markets
are well serviced by public busses.

A. The Firm

Physical characteristics of a pescaderia vary according to the type of
clientele the firm caters to, its location and size. The physical sizes of a
pescaderia range from five to 220 square meters, The average size firm is 28
square meters. Authorities in the municipally owned markets stated that
outlets (tramos) were not allowed to be greater than 60 square meters and that
an individual could not own more than one outlet in each market. These
regulations do not appear to apply in privately ovned markets.

The amount of total storage capacity per firm ranges from 136 kilograms to
4,500 kilograms. The average 1is roughly 1,300 kilograms, The amount of
storage capacity is a general indication of the firm's economic size. For

)The Costa Rican Department of Marine Fisheries has continued to collect
information on fish retailing and has located ten additional pescaderias.,
Eight of these 1ie outside the area covered by this study.
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TABLE 1

Number of Fresh Fish Retai] Outlets in the
Central Valley of Costa Rica (July 1976)

LOCATION NO. OF PESCADERIAS CITY TOTAL

Mercado Central (municipal) 8
Mercado Del Carnes ?

Mercado Bourbon and
Vicinity 7

Mercado Coca Cola (municipal) 2

Vicinity of
Mercado de Mayero 2

Plaza Viquez (municipal) 2
Others 1
San Jose 29
Guadelupe 2
Mercado Central (municipal) 3

Other 1
Cartago 4

Mercado Central (municipal) 2
Heredia 3

Mercado Central (municipal) 3
Other 1

Alejueta 3
llircgdos Centrales (municipal) 3

Grecia and Naranjo 3

Total nusber of pescaderias in municipal markets = 25

Sourca: Persdnal interviews,
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example, firms in the busy San Jose central market area have greater storage
capacities than firms in the less busy suburbs. Other types of equipment uead
by fresh fish retailers are cash registers, scales, ice makers, bicycles and
cutting utensils. A few firms own trucks.

Fish retailers generally work six days a week. Retail outletn located in
privately owned markets are open for a half day on Sundays. Public markets
are closed on Sundays, Pirms may close two or three days per month because of
ahortages in the supply of fish or for holidays. On the average, fish
retailers are open ten hours a day. Friday and Saturdays are traditionally
the busiest days of the week as people travel from rural towns to do their
weekly shopping. Wednesday is the least active day of the week, The most
active partt of the day is in the mornings.

The number of people working in a fira ranges from one to seven. The
average pescaderia employs three including the owner. Labor can generally be
divided into two categories according to the type of function that is
performed., These are employees who process fish and perform storage
activities and those who do the selling, buying, and handling of the money.
This division of labor does not exist in the small firas. Many pescaderias
are owned and run by family members.

The oldest firm encountered has been in business for forty years. Twenty
percent of the firms have been in business for 20 years or longer and 31X have
started operations within the last two years. There is evidence that entry
into and exit from the industry is frequent. Tho average owner had been in
business for eight and a half years.

Nine of the retailers interviewed also acted as wholesalers. Onme of these
firms sold to other pescaderias, two sold frozen packaged fish to supermarkets
and a fourth exported most of its purchases. The remaining wholesale-
retailers sold mainly to restaurants, hotels and bars.

Most of the wholesale-retailers delivered fish to their customers. The
most common products sold by this group of firms are shrimp and fillets.
Sixty percent of their total sales are attributed to wholesale activities.

Each of the wholesale~retailers extends credit to their regular customers,
Repayment periods vary from one to two weeks. No interest is charged for the
use of short term credit. Approximately 50X of wholesale sales are made on
credit.

Other retailers include supermarkets and the Consejo National de
Produccion, Supermarkets, with the exception of the "Has Por Menos” chain and
the ~Super Dan”, purchase frozen fish from one of two wholesalers in San Jose.
The "Mas Por Menos™ Company 1s vertically integrated. The company owns a
landings-pier in Puntarenas and purchases fish directly from artisanal
fishermen.

The Consejo Nacicual de Producion (CNP) has several hundred outlets
(exggndioss Tocated I hrtoughout the country. These outlets sell a wide variety
of food products. Fish are stored in and sold from frecezers. Prices are
1isted on the wall, The CNP purchases fish from the cooperative COOPEPES in
Puntarenas and transports them to San Ramon, a city halfway to San Jose, The
fish are quick frozen and packaged in plastic bags. Fish are then stored and
delivered to CNP outlets once a week, The purpose of the CNP is to stabilize
market prices. It does this by purchasing and storing fish when it is
abundant and releasing it when supply is low,

B. Composition nf the Retail Product Supply

The quantity of fish available for purchase by retailers varies from month
to month and from week to week (Table 2, Pigure 1), Landings by commercial
fleets significantly influence supply. Weather patterns in the Gulf of Nicoya
and changing biological conditions are additional factors influencing catch.
During the interview period, a red tide prevented fishing for several days.

Supply also varies by the duy of week. On the average, the greatest
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quantity of fish, 23 percent of the total weekly supply, arrives in San Jose
on Mondays. The days of the week with the least supply are Tuesdays and
Wednesdays, Thirteen percent arrives on each of thase days. Sixteen percent
arrives oa both Saturdays and Fridays and 19 percent on Tuursdays.

The composition of weekly supply, defined as the percuata;c of the total
weekly supply attributed to each species or commercial group, has been
cAalculated from data collected on the performunce survey (Table 3). The
composition of the supply is important as it provides an indication of the
product lines available to retailers.

The composition of weekly supply is as erratic as the volume of weekly
supply. For example, during one of the interview weeks, first class large
Corvina constituted 11 percent of that week's supply and 25 percent the next
week. Certain species are more prevalent during certain months of the year
while others may disappear seasonally, The changing composition of supply
infers that retailers must continuously change their product mix.

C. Retall Services

This section presents a brief description of the types of retail services
performed by the retail sector (figure 3).

Each morning between the hours of 5:00 and 8:00, retailers arrive at the
Mercado Central in San Jose. Trucks, which have driven from Puntarenas the
night before, are parked along both sides of the street. Normally about eight
trucks are to be found. Retailers walk up and down the street speaking with
each transportista to ask prices and the types of species he has for sale.
Retailers incpect the fish for quality, As soon as the retailer has decided
on the quantity and spe:ies he plans to buy that dsy, an agreemenmt is reached
with the transportista. There appears to be little price haggling.

Fish are rarely delivired to the suburbs by transportistas so surburban
fish retailers must ~ake their purchases in San Jose and transport the fish to
their pescaderias. Many of these retailers own trucks while others rent one
to transport fish to their pescaderias.

There are over 100 species of fish passing through Costa Rica's markets in
the course of a year. A commercial classification system is used to group the
various epecies (Table 4). This, in theory, fucilitates the flow of fish at
each marketing level by grouping various species into commercial price
classes. The effectiveness of this classification system is dublous as 1t
does not appear to be enforced at each marketing level. The cost of sorting
at each level may be prohibitive. It does not pay a trsnsportista to sort a
few Corvina from 1,000 kllograms of fish, but it does pay the retailer. The
classification system may become better coordinated if total supply increases.
Sufficient quantities of each species would then be available thus making it
worthwhile to separate thea.

If fish are not sold on a given day, they are placed in plastic bags and
put into storoge, Storage allows retallers to plan for generally changing
market conditions. It also unables them to compensate for daily changes in
supply and demand so they are able to mect consumer demands at relatively
stable prices. This in turn increases price stability and demand at lower
marketing levels, Freosh fish retailers use large {insulated ice boxes
(neveras), refrigerators and freezers for storing their products.

The average firm has roughly 1300 kilograwns of total storage capacity.
The smalles: storage capacity for a firm 8 136 kilograms while the largest
has 4540 kilograms, Thirty-six percernt of the rotal storage capacity for the
35 firms interviewed is attributed to freuzers, 47X to ice boxes, 11X to wal'.
in coolers and 6% to refrigerators., An insignificant amount of storage pay
occur in meat coolers. The total storage capacity for the firms interviewed {e
47,000 kllograms, Sixty three percent of the total storage capacity for all
firus 18 located in San Jose. The average storage capacity for firms in San
Jose is 1480 kilograms versus 1229 kilograms for the average firm in the
surburbs,
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TABLE 2

MONTHLY FISH LANDINGS ALONG THE PACIFIC COAST
Iwo Year Avezages 1969-1974

tonths 1969-70 197-72 1973-74
B WETTIC TONS--e-memermromemmass
January s 124 196
Februsry 12 137 174
March 165 179 236
pril 140 154 230
My 133 140 265
June 133 157 225
July 121 138 228
August 12 136 287
September 104 us 13
October 106 121 225
November 12 161 203
Decenber 141 178 261
Total 1,494 1,746 2,686

Source: Dcparmtoﬂhrlmuﬂmm Costa Rica. Excludes
sardines, tuna, and shrimp.
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Quantity in
thousands of

kilograms

‘Figme 1 --Total estimated weekly quantities of
I fish purchased by fresh fish retailers
(July 2 through October 10, 1976).

Source: Personal interviews.
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TAME 3
PRODUCT OOMPOSITION BY SPECIES
(July-Oct. 10, 1976)
Composition of WeeXly
Total 1le Quantities

Species iﬂlop-s isheris. y?:%fdncts
White Shrimp 343 +006
Mediim Shrimp 925 017
Titi Shrisp 2,595 <048
Corvina Reina 423 «008
Corvina Grande 6,599 122
Corvina Pequena 3,6n «068
Corvina Agria 3,878 072
Primera Pequena 1,050 019
Mackerel o 017
Durado 2,997 .055
Segunda 10,323 J91
Clasificado 3,182 «059
Cazon or Bolilo 5,430 .100
Cola 6,895 127
Jurel 740 014
Posta Blanca 1,638 .030
Posta Negra

Pargo Grande 102 .002
Pargo Pequena 1,807 +033
Robalo Grande 125 .002
Others 541 .001
Total Sempling* 54,174 100%

*Average for 10 weeks.

Source:

Personal interviews.
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, .y Purchusing 1
‘J |
Transportation |-
.. Product 3
Identification
v
Storage | 4
1
l |Pracessing 5
Risk Bearing| 6
|

Washing Display| 7

}

TWeighing { 8
Pricing 9

Ptchginz_l.ﬁ ,

. {Delivery

Transaction| 12 - |

Figure 2, "‘-v->F'16w'o£“'féta11 services

1
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Average cost in Colones

JAoC

&VC

Ui

Flgure 3

Economies of scale

L] L] ]
3n 35 40
Firm size in kilograms per week



TABLE 4

THE COMMERCIAL CLASSIFICATION SYSTEM IN COSTA RICA

(Principal Species)

Species Common Names rarket Class
Cynoscion squamipinnis corvina aguada 1° pequena only
Cynoscion albus corvina reina, chola 1° grande or pequena

Cynoscion stolmmanni
Owmoscion

} us
Centropomus undecimalis
Centropomus unionensis
lutjanus jordani
Lutjanus colorado
Lutjanus guttatus
Lutjanus novemfasciatus
Lutjanus argentiventris
Lutjanus aratus
Haplopagrus guntheri
Micropogon altipinnis

oscion spr.
g'rlilonchmsxsn— dumerlii
Menticirrhus sp.
Anisotremus pacificus
Anisotremus dovii
Scomberomorus meculatus
Haemulon leuciscus
Rhizoprionodon longurio
Carcharinus porosus

Arius Sp;pp
Bagre spp.

corvina coliamarilla
corvina picuda
robalo, gualaje
mano piedra

pargo 1ojo

pargo rojo

pargo de 1a mancha
pargo negro

pargo rojo, coliamarillo
pargo jilguero
Pargo roquero
corvina agria
corvina china
corvina cinchada
corvina zorra

vieja

vieja

macarela

r
tiburon bahia
tiburon aleta negra
cornuda, martillo
cuminate
bagre

1° grande or pequena

1° pequena only

1° grande or pequena

1° pequena or chatarra

1: pequana

1° pequena

1° pequena, cola or clasificado
1° pequena or chatarra

1° pequena or chatarra

1° pequena or chatarra

cola, agria, chatarra
chatarra

chatarra
clasificado, chatarra
chatarra

chatarra
clasificato, cola
chatarra
cazon/bolillo
cazon/bolillo
cazon/bolillo

cola

cola

The market classes primera (1%) grande and primera

classified as primera grande the fish must weigh 2.3 kil

or less they are classified as cazon/bolillo.
Source: Depto. de Pesca Maritima, Puntarenas, Costa Rica

include many of the same species. To be
ograms or more. If sharks weigh 9 kilograms

ey
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Retailers purchase eviscerated fish, fish which has had its gills
removed and which has been gutted, for resale. Shark and a few other species
are purchased as postas which are large sections of skinned fish usually
weighing nine kilograms or more. The eviscerated fish is then processed into
either fillets or ateaks {chuletas). Some are sold in the same form as they
are purchased. Most of the fillets are cut from the more expensive species or
commercial groups. The yields on fillets are about 42 percent so a bit more
than a kilogram of eviscerated fish 18 required to obtain one pound of
fillets. This percentage varies slightly according to size and species.
Steaks are sections of the fish formed by making vertical slices through the
fish and its back bone., Each slice is about an inch thick. The yield on
steaks is about 66 percent. One and a half pounds of fish is needed to obtain
a pound of steaks. On larger fish, the upper portion of the body may; be cut
into steaks and lower portion filleted. Large posta is cut, trimmed and sold
in smaller pieces as posta. The yield on posta varies from 70 to 80 percent,
losses are attributed to trimming and shrinkage.

Each morning counters and windows are washed. Large blocks of ice,
weighing 100 pounds, are purchased and chiseled ir<o blocks about two inches
thick., These are placed on the counter in front of a window. This 1is then
covered with white, waxy paper. Fish to be put on display is washed and
damaged areas are cut away. It is then neatly stacked on the waxy paper.
Each product group is displayed in a separate pile with an identification
marker and price nearby. This action familiarizes consumers with the various
fish products and allows i{nspection for quality.

Once the customer has decided on the product and amount he desires, it is
weighed. Weighing establishes a uniform measurement which is a basic necessity
for efficient marketing. This standardization simplifies price comparison and
the assembly process by peormitting the grouping of similar species early in
the marketing process.

Retail prices are either listed on the widow or communiated verbally.
Prices are fixed for the day. There is no price haggling and prices do not
decline toward the end of the day. Prices may vary among retail outlets even
when these outlets are located in the same market and are selling the same
product. These variations may be attributed to differemces in quality. On
occasion, retailers put fish on sale to attract new customers, reduce
overstocking or to avoid spoilage.

Once the sale has been agreed upon, the product is removed from the scale
and packaged. Fresh fish retailers in Costa Rica first wrap the fish in a
plece of white, waxy papaer similar to that used in U.S. deliatessens, and
then again {n newspaper. Many retailers then place this neatly folded package
in a plastic bag, so that {t can be easily stored in the customer's basket.

Several pescaderfas provide delivery service to their established
customers, This {s more common among wholesalers than retailers. Youths are
hired to perform this service. The fish are placed in baskets attached to
their bicycles and delivered at no charge.

A trasaction is the termination of the marketing system or the moment when
the consumer takes possession or the product. It i{s at this point that the
system has fulfilled its purpos It has successfully identified demand and
stimulated production to meet this demand.

II, Market Structure

One of the prerequisites for the formulation of a constructive fisheries
developuent program is the capacity to relate existing market structure to
market performance. The structure of the market influences the character and
intensity of the competition within that market, It influences, and is 1in
turn influenced by market performance and conduct., This 18 clearly supported
by price theory which distinguishes different types of markets and industries
on the basis of their structure and provides some definite hypothesis
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concerning the association of market structure to performance. Specifi-
cally, it suggests that the size of the profit to cost ratio increases as the
structure of an industry deviates from that of atomistic competition.

Dimensions of market structure which are commonly idetified as influencing
performance are: conditions of entry; the extent of product differentiation;
econcuies of scale; and seller concentration. This chapter will utilize three
representative firms .identifying and analyzing the above mentioned components
of the existing retail market in Costa Rica. The performance and efficiency
of the representative firms are evaluated later in this chapter. The three
firms were selected for the following reasons:

1) the owners were cooperative, thus reliable information could be
obtained;

2) the firms are of different sizes so each i1s operating on a different
region of the industry's average cost curve;

3) the location of each firm reflects the different environments in
which fish retailers operate; and

4) each firm handles a different product mix.
A. Conditions of Entry

Conditions of entry refer to the relative ease or difficulty that new
firms encounter in entering an industry, If barriers are high, existing firms
have the opportunity to increase their profit positions by expanding to meet
market needs and securing prices over their competitive price level without
inducing entry. Conditions of entry can best be understood by describing each
of the representative firms and the circumstances under which each started in
business.

Firm #7 18 located in the busy San Jose Central Market. The shop 1is
entered directly from the satreet, employs two plus the owner, has
approximately 1,000 kilograme of storage capacity and has been 1in operation
for four years. The estimated average weekly quantity purchased3 is 721
kilograms and average total weekly revenue 18 estimated at ¢7,290.00.4
When the owner started in business he paid the municipality two months' rent
in advance plus a small fee for a retail licerse. The previous owner was
paid for the physial facilities and for the "Derecho de Llave” (right of
kev).s

Once the existing floor space and physical facilities had been purchased,
the premises had to be reconstructed to suit specifications for selling fish,
Principal reconstrution costs were the installation of electricity and the
construction of shelves and a dispaly area, The owner paid 50,000 or the
original facility and remodeling and ¢1,865 in advance for two months' rent.
The original purchase price of the "Derecho de Llave™ 18 not known, but the
owner claims that its present value is ¢250,000. The replacement value of
equipment currently owned by the firm 1s approximately ¢32,000 (Table 5).
The owner speculated that the firm iz presently worth in excess of ¢353,000
(Table 6).

Firm #21 18 located in San Jose, two blocks from the central market, in
the privately owned Mercado Bourbon. The owner has been in business for 24
years and presently has three employees. Weekly purchases are about 1,800
kilograms and weekly sales 8,200, There are 1,600 kilograms of storage
capacity and one ize maker. The owner estimated that the investment 15 years
ago when operations were moved to their present location, was approximately
£70,000, which included the cost of the equipment. ¢10,000 colones more was
paid for the "Derecho de Llave.” No estimates were given of the present value
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TABLE &
PRICES OF BQUIPMENT USED BY FRESH FISH RETAILERS
dpeent Gty Vg Tl
Cu.FE,  eem-cemcooon COIoN@s-~==v-m-vc-s
Freezer 7 4,675 374 5,050
Freezer 10 6,850 548 7,400
Freezer 13 7,475 598 8,073
Freezer 19 10,875 875 11,750
Freezer 31 11,225 898 12,123
Freezer 3 11,500 870 12,420
Second hand icemaker 225 1bs/day 10,000 10,000
Flaked icemaker 300 1bs/day 16,204 1,296 17,500
Glass meat cooler 20,648 1,652 22,300
Clock scale 4,150
TABLE 6
NET WORTH OF SELECTED FIRMS
138 oo
' === CoToRes= semmesTw
Facility purchase 5,144% 79,743  30;000° -
price
Construction and 71,589 30,0000
remodeling costs . o
lacement value 21,775¢ 35,3850° 18,300°
of equipment '
Net worth 98,478 112,093 98,300
(physical)
Value of the 37,860%% 250, 000" d
"Detecho de Llave" ‘
Replacement value 136,318 362,093
of the fim

%prices have been inflated to reflect their real value using the con-
sumer price index; source, The International Monetary Pund, mid to
low income group.

present value for these items was estimated by the owners,

%mlmt value of equi t is from prices gathered from
equipsent dealers in Costa mé? Fr ¥

present value of the "Derecho de Llave” is not known (the owner
paid 410,000 for it 15 years ago).
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of the "Derecho de Llave” or the firm's preset value, If the owner were to
replace his shop today, his initial investment would be approximately ¢80,000
plus the present value of the “Derecho de Llave.” The replacement value of
the equipment ie estimated at £18,300,

The third firm, #38, 18 located in Heredia, a city about 20 kilometers
from San Jose. At the time the survey was conducted the firm had been in
existence for six months and employed two plus the owner. Weekly purchases
were 400 kilograms. The cost of equipment was about #21,775. The owner paid
about 5,000 for the original facility, ¢79,000 for the remodeling, and
¢37,000 for the "Derecho de Llave.” The owner's total investment in the
firm was said to be over £120,000.

In summary, the potential retailer rents the space from the municipality,
and pays the previous owner for the facility and the "Derecho de Llave.” The
value of the "Derecho de Llave™ varies acording to location. In addition, the
new owner pays the costs of remodeling and purchasing equipment.

The above figures are intended to provide insight into the types of costs
and amounts that must be invested to purchase an existing firm or start a new
operation. The figures are not the actual amounts of money that a potential
fish retailer must contribute out of his own pocket to start a new business,
Operations may begin with very little equipment and be expanded gradually.
Also, loans are available from the Banco Central de Costa Rica and credit for
the purchase of equipment is extended by equipment retailers (Table 7).

At the time of the study, loans for the development of small businesses
were ot available, but they do exist, The maximum that could be borrowed was
150,000. Repayment periods range from five to te years depending on the type
of loan and collateral. The banks request that the borrower have enough
collateral to cover 60 percent of the loan. Interest rates range from 12 to
16 percent depending on the amount of collateral and risk.

B. Product Differentiation

Product differentiation refers to the extent to which customers
differentiate, distinguish, or have specific preferences among the competing
outputs of various seilars in an {industry. The distribution of buyer
preference is important as {t allows sellers to systematically obtain
different shares of the market which i{nfluences firm size and efficiency. The
degree of product differentiation 1is also an indication of the seller's
ability to exert control over the prices of products he sells.

All of the outputs in the fish retailing industry are at least close
substitutes but they are not perfect substitutes. This {18 clearly
demonstrated by existence of a complex pricing structure within the industry.
Retailers are able to distinguish their operations by catering to specific
income groups and consumer tastes. The types of consumers that a firm caters
to determines the species and prices of products it eells. Firms generally
have from three to eight species or commercial groups for sale on a given day.
The manner in which the firm selets the species and cuts of products it seclls
(the product mix) influences the firm's operation, costs, total revenue and
profits., The composition of the product mixes for each of the three
representative firms is presented in Table 8.

JEetimates of average weekly quantities purchased and average waekly
revenues are derived below.

4prices, reveues and costs are presanted as Colones: 8,54 = onea U.S8.
dollar.

5The "Derecho de Llave” is similar to “goodwill.”
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TAME 7
CREDIT TERMS FOR RETAIL BQUIPMENT
Ww Tax Total  Nonthly
eriod Credit Price Payment
- m - cosacnssweseesnen wlm’ cueseasessavensane
20 cubic £t. 12 6,121 431,20 6,552 504
Preezer 18 6,484 431.20 6,916 364
u 6,846 431,20 7,278 291
351 cubie £t. 12 13,820 937.60 14,794 1,138
Freezer 18 14,635 937.60 15,609 822
u 15,456 937.60 16,430 657
Source: Koberg Co., Sen Jose, Costa Rica.
TAME &
THE PRODUCT MIX FOR SELECTED FIRMS
Type 7Fim 738 L 721
Large Shrimp
Medium Shrimp 8 9
Small Shrirp 6
Corvina Grande 20 2 4
Corvina ll;cina
Corvina Pequena 8
Corvina 8 5
Primera P 2
Macarela 14
Dorado 24
Segunda 19 U 42
Clacificado 17 6 7
Cazon or Bolillo 6
Cola 41 3l
Jurel 3
Posta Blanca 4
Posta Negra
Pargo Grande
Total 100 100 100

Source: Personal interviews, June-October 10, 1976,
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Differences in product mixes are more revealing when the average selling
prices for the various products sold by each firm are weighted according to
their 1nportance in the product mix. Ths weighted average selling price for
the jth fire (pJ) 1s calculated as:

20
Py= L PCk . Phyk
3 el J

vhere PCy 18 the perentage of aversge weekly puchases by the jth firm
attributed to species K, and P‘ﬁﬂ is the waighted average selling prices of
the kth species charged by the J8 fire P*ij 1is calculated as follows:

- k] /20
P{y = I Qy1/Z Qi » Py
1 1m} e K=1 . .

where L {s the cut in vhich each species 1s sold: fillets, steaks and/or
eviscerated (1=1,2,3). The weighted average selling price per firm takes into
account that: 1) the final quantities of each species and the quantities of
each cut sold by each firm are not known; 2) the individual retailers may
8€l1l 1dentical produts at different prices; 3) prices must be adjusted to
whole weight equivalents; and 4) product lines differ among firms.

The weighted average selling price per kilogram was ¢10.90 for firm #38
and £10.10 for firm #7 and ¢5.60 for firm #21. Seventy percent of the fish
and shrimp handled by firm #38 was priced at ¢7.55 or higher per kilogram, 45
percent of the products handled by firm #7 sold for ¢7.55 or more per
kilogram and only 18 percent of the products handled by firm #21 sold for
7.55 or more per kilogram. Seventy~-five percent of the products handled by
firn #21 were priced at ¢5.50 or less per kilogram,

Retailers engage in multi-product marketing of particular fish products
because these products an be efficiently sold to *he same customer groups and
because these groups can be most economically reached through a single market
embracing diverse prolucts.

Retallers also influence consumer preferences to purchase from specific
retail outlets by providing different degrees and types of service. Credit ad
delivery are two examples. Product freshness 1is another consideration
inflv- acing consumer preference to shop at specific retail outlets. Most
retallers try to carry the freshest product possible but the degree of
freshness 1s to a large part dependent on supply. If the fish or shrimp
offered by wholesalers is not fresh or of good quality, retailers cannot sell
a wholesome product. When supply or consumer demand is low, retailers may be
forced to hold fish for longer periods of time than they desire. Product
freshness, the width and composition of the produt mix, the types of retail
scrvices provided, the firm's reputation, the owner's personality and location
are all factors influencing customer preference, firm size and the firm's
ability to exert some control over its prices.

C. Firm Size

Before the question of seller concentration and economies of scale can be
adressed, it is necessary to derive some measure of each firm's size.

Fira size will be measured by (1) estimating the average weekly quantities
purchnsed6 by aeach firmm in the sample and (2) by estimating each firm's
average weekly revenus during the periods sampled, Shrimp i1s included when
estimating firm size because it {s reasonable to assume that firms handling
shriap would attempt to maintain their size by purchasing and selling greater
quantities of high priced fish Lf shrimp were not available. Including shrimp
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in firm size also facilitatea the estimation of econoaies of scale. It would
be difficult to separate out only those costs which are associated with the
retailing of shrimp.

The average weekly quantity purchased by the jth firm P55 18
calculated by multiplying the estimated frequency of weekly purchases for the
Jth firm (F§) by the average quantity purchased by the jth firm Qy
such that

PSJ-PJ'aj.

The estimated frequency of weekly purchases is calculated as follows:

29 29
Py = pd 146
e 4ol 3

where Pd 1s the nuaber of days on which the j‘h firm reported having made a
purchase, I 1is the nuaber of days on which the jth firm was interviewed, and
6 {s the maximua number of days in the week on which firms are able to
purchase fish. _

The average quantity purchased by the jth firm Q4 is calculated
as

i g ¥
Q- Q*4,k M
=1 ! =1 !

where Q*;, s the total number of kilograms of each species recorded as
having been purchased by the jth firm.

The estimates of firm size derived above and those obtained directly from
the owners on the structural questionnaire were correlated with cost data to
determine which set of figures appeared to be most reasonable. Estimated firm
size proved to be more highly correlated with cost and will be used in this
study. It {s not argued that these estimates ace completely accurate but they
appear to be the best available, can be correlated with costs and provide a
cross-sectional view of the industry for a period of time.

Firm size may also be measured in terms of average weekly revenue.
Average weekly revenue for the Jth firm (TRJ) 1s estimated as

TR) = FSj * PJ

where FSj {s calculated as above and Pj is the weighted average selling
price for the jth firm as calculated earlier in this chapter.

Firm size measured both in terms of average weekly quantities puchased and
average weekly revenues are presented and discussed in the section on
economies of scale.

A detailed description of firm size and {ts significsnce to market
structure and performance is presented in the following sections.

D. Economies of Scale
Economies of scale are defined as reductions in cost per unit of products

msnufactured and sold associated with the operation of large as compared to
saall production, distribution and merchandising untities (Sherer, 1974).

6The quantity of output which is normally used in estimatng firm size cannot
be z;lll:’:rlated as data on the amount of fish processed by each firm is not
avasiable,
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Economies of scale, given that they exist, significantly affect market
structure and performance by {nfluencing seller concentration and firm size
through efficiancy. In any industry, the output of the optimally sized firm,
that which operates at the lowest average cost, will determine the degree of
seller concentration needed for reasonable efficlency. If a firm needs only
to supply a neglipgible fraction of industry outpul, economies of scale present
no deterrent to entry. If a firm must add significantly to industry output to
be reasonably efficient, economies of scile retard entry. In this situation
existing firms can raise prices above the competitive level without attracting
entry. Entry by new firms would put downward pressure on existing prices.
Entry at a smaller scale would leave the entrant at a significant cost
disadvantage.

A statistical approach {s used to determine whether economies of scale
exist. To facilitate analysis, total cost {s separated into operating and
purchasing costs. Operating costs are those costs over which the {ndividual
firm has 4 large degree of control (e.g., labor and storage costs).
Purchasing costs are the costs of purchasing fish and shrimp. Purchasing
cogts are not controlled by individual firms. They reflect the collective
actions of all fish retailers.

Attempts to correlate average total cost with average weekly quantity
purchased per firm yielded no satisfactory results. This can be explained by
the fact that the weighted average purchasing cost per firm, which accounts
for approximately 80 percent of the {ndustry's total cost, is not consistent
among the various sized firms. Products sold by fresh fish retailers in Costa
Rica are not homogeneous, so the magnitude of purchasing cost i{s more a
function of the composition of the product mix than the quantity purchased.
The inclusion of purchasing cost reflects differences in the costs of product
mixes and not differences in the average cost. Therefore, we study operating
and purchasing costs since product lines are not homogeneous across firms.

The statistical technique used in testing the hypothesis that economies of
scale exist {n f{resh fish retailing utilizes cross-sectional cost data
collected on the structural questionnaire for 29 firms. Each firm's operating
cost was divided by {ts estimated average weekly quantity purchased to obtain
average operating cost (AOC). Average operating costs were then correlated
with estimated average weekly quantities purchased (FS) using ordinary least
squares (OLS).

The regression equation was attempted using natural log and a quadratic in
its structural form. The log form

Log (AGC) = 3.9! = .52 log RZ = .6}
(7.58)  (-6.57)

yielded the best results. Examination of Figure 4 reveals that over the range
of firms interviewed, none appears to have reached or surpassed minimal
optimal size (i.e., the point where average cost for the industry is at its
ninfimua), Because of this, the average operating cost curve 18 not the
familiar U shaped curve.

The above equation shows that economies of scale are potentially
significant in influencing the structure and performance of the Costa Rican
fresh fish retailing industry. As firms increase in size from purchasing 100
to 1,000 kilograms of fish per week, average operating cost decreases from
£3.60 to £1.3) per kilogram. This cost decreases most rapidly as firm size
approachas 500 kilograms per week. Expansion from 100 cto 500 kilograms per
week results in a 44 percent reduction {n average operating cost. Between 500
and 1,000 kilograms per week, average operating cost drops by 33.5 percent.
As firas handle 1,000 kilograms or more per week, this cost continues to
decrease but at a decreasing rate. Expansion in fira size from 100 to 1,000
kilograms results in a ¢2.27 reduction in cost whereas expansion from 1,000
to 2,000 kilograms only results in a ¢£.34 cost reduction, Thirty-four



Retail Price
per Fim ol
{colones)
8l
' .
| .
f ) 5
) Absolute Markp per Fim (colones) ;
Figure 4. --The relationship botween the average weighted retail price and absolute markup per firm,

Ty



442

percent of the firms ssmpled handle 500 or less kilograas per week; 76 percent
were sasller than 1,000 kilograms and 96 percent were smaller than 2,000
kilograms. The largest firm which handled 3,800 kilograms por week had an
average operating cost of ¢£.72.

Economies of scale can be further analyzed by separating operating cost
into its component costs: variable cost and fixed cost. Variable cost
includea the costs of 4ice, electicity, packaging, labor and retail
transportation. The owners' salaries are not included as estimates of their
opportuniiy costs are not available. Components of fixed cost are rent,
depreciation, utensils, and the operating license.

The correlation of average variable cost (AVC) and fira size is best
expressed by using the form

log (AVC) = 2.16 =- .31 Log (FS) R? = .24
(3.00)  (~2.89)

Exanination of Figure 4 reveals that average variable cost, indicated by
the dotted line, decreases as firm size increasos. The magnitude of thia
decrease 1is less than that for average internal cost. Average fixed cost, the
area between the two curves, decreases at a greater rate and over a wider
range before starting to level out than does average variable cost. This
indicates that reductions in fixed cost are greater than corresponding
reductions in variable cost, Firms do not have to proportionately increase
‘fixed cost as they expand.

Explanations for the reduction in average oporating cost are:

1) retail transportation cost does not increase with quantity purchased;

2) specialization increases the efficiency of labor;

3) greater quantities increase the efficiency of ice and electricity used

in storage;

4) larger firms nmaintain proportionately less atorage capacity; and

5) average fixed cost is {nversely related to firm size.

Comparison of the costs of principal species purchased by varioua sized firms
reveals that larger firms do have a stronger bargaining position which {s
reflected in their paying less than smaller firms for the same product. If
these savings could be incorporated into the average operating cost curve,
economies of scale would be greater. Larger firms also receive preferential
treataent when the supply of fish is low.

One cannot, on the basis of the above analysis, conclude that firms in
this industry are not competitive or efficient merely on the basis that they
are not of optimal size. Stigler (1958) addresses the question of optimal
size by the so called "Survivor Test” in which he states that an efficient
firm eize "is one that meets any and all problems the entrepeneur actually
faces: strained labor relations, rapid innovation, government regulation,
unstable foreign markets, and what, not.”

E. Seller Concentration

Concentration refers to the ownership or control of a large portion of
some aggregate of cconomic resoutces or activity, either by a small portion of
the units vhich own or control the aggregate or by a saall absolute number of
such units (Bain, 1959, p. 89).

Ssller concentration can be measured in several ways but it is most
partinent to measure the size of each firm by either the value of its sales in
relation to the value of sales by the industry or by the proportion of total
industry output attributable to each firm. The degree of seller concen-
tration, when so measured, provides insight {nto the distribution of economic
power and (s therefore an {ndicatfon of the character and intensity of
competition within an industry.
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Befors estimating seller concentration, adjustments must be made as each
of the firms in the sample cannot be considered as separate economic
enterprises. The pairs of firms numbered 17 and 18, 41 and 43, and 42 and 45
are owned by the same persons and will be considered as three firms.
Estimates of firms sizes and seller concentration are presented in Table 9.

When measured in terms of quantities purchased, seller concentration (CQ)
is calculated as follows: CQ = FS/TP, where TP 18 the estimated total
purchases by the industry and is calculated as

10 29 20
™= L L L Q. l/Fs,
1=1 j=1 k-1

with S the percentage of firms interviewed in the industry,’ Seller
concentration, when measured in this manner, reveals that 20 percent of the
firme account for 43 percent of the industry's purchases.

Bain (1967) states that an oligopoly situation may exist when 20 percent
of the firms control one-third or more of total industry output. When weekly
revenue per firm was used as a measure (CTR),3 seller concentration ic
identical to the concentration ratios obtained when using quantities
purchased., No difference was found in concentration when the sale of fish
alone was analyzed. In all three cases, the largest 10 percent of the firms
control one~third of the market. The smallest 10 percent control less than 3
percent of the market.

