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FOSIARD 

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 
making 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 19609 and 1970. The United Nations 
Food and Agricultui:'l Organization (UNDP/FAO) 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 is 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 1970. has provided new opportunities and challenges. For example, many 
countries in West Africa can now utilize the rich marine resources along 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 many instances. Yet it is unlikely that tte best 
experts and the most advanced technology will successfully resolve all the 
difficult problems being encountered in fisheries d2velopment without further 
research.
 

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

Experience has demonstrated that by its very nature the small-scale 
fishery is very difficult to affect or to influence successfully. 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 inlormation base and how it should be obtained are 
concerns of all who work in fisheries development. 

To address these concerns the International Center for Marine Resource 
Development (ICHID) at the University of Rhode Island assembled a team of 
investigators qnd, with financial support from USAID, launched a four year 
project. The project results and intorpretatione are presented in this book. 
An with any investigations, the work herein perhaps raises more questions 
than it answers. In my 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 beit available techniques. 

Unquestionably, further research 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
sent strategies. 

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

The purpose of this volume is to present t findings of a multi
disciplinary investigation of small-scale fisheries development it less
developed countries. While the field research was conducted in Costa Rica, El 
Salvador and 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 biology, 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 I
 
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 I contains the results of the field tests of alternative methods for
 
acquiring data on each salient sector of the fishery. These include
 
biological surveys for assessment of the fisheries resources, economic and 
anthropological surveys of the harvesting sector, food science and technology 
surveys of handling and processing methods, economic surveys of marketing 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 IV 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.6. Sutinen and R.B. Pollnac
 

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

The purpose ot this chapter is to establish the proper context for the 
researcL findings dia.-o~ in subsequent chapters. 1o this end, we describe
 
the structure and role of intormation systems in 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
scale fisheries development problem can be viewed as a fundamental problem of 
Information processing. 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 Is too complex for a complete understanding, 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 operationallxe them by devising a set
 
of variables (empirically observable phenoume ) 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 represents 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-makLng context. That Is, the data must be 
given form and meaning In order to become information that is useful for 
decislon-asking. 

The establishment of such an information system, of course, must be 
preceded by a process of analytical inquiry. That Is, a body of theory is 
operstionalized, matched with data, and the resulting analytical framework Is 
tested, refined and retested. Through repetition of both the analytical and 
empirical process, reliability 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 assess the measurement, operatioyal and 
conceptual reliability of various approaches for p7oducing infcrstion on 
fisheries development problems. We should determine where the information 
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system is breaking down. Is it inadequate theory? Is it the lack of 
operational concepts? Is 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 system 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 its 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 is derived from (1) the
 
nature of the fisheries development problems they face, and (2) the nature of
 
the decisior.-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 like 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 like 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 ui that 
rational decision-making is rarely used (e.g., see Simon, 1979; Kinreuther, 
1974; and Day, 1971). In the real world of incomplete and imperfect 
information, of severe time constraints ano 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 imply
 
different information characteristics and most certainly would imply a
 
different analytical framework.
 



1. 	Safety Principles
 
a. 	Decision-makers seek 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., 15Z). 

2. 	Maximin
 
Decision-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
 
Pecslion-makers set an arbitrary level to be attained (e.g., of 
catch or incova). 

4. 	 Cautious Suboptimizing 
Decision-makers move, each period, in the right direction, but no
 
mere than some 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 
mods 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' slity 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 reality 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 LDC the fishery typically consists of two sectors; a small-scale 
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: (I) the resource and its habitat, (2) capture or 
harvesting, (3) processing, (4) distribution and marketing, and (5) con
sumption. These level0 are convenient divisions for a variety of ai.alysas. 

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 adverse 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 
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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 powur 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, ct al., 1974; Woodland, 1976).
 

Government actions often affect, both directly and indirectly, many
 
aspects of the fishery. Policies concerning the use of the ocean and its 
shoreline can have significant impact on the structure of the fishery.
 
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 impacts. Government
 
regulations can also affect processing, distribution, and marketing. For
 
example, regulations concerning sanitary procedures during the processing and
 
marketing stages, 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 inLer-relationships 
with the socio-economic and political context. 

FIGURE 2 

GOVERMENT THE FISHERY 

RESOURCE & HABITAT 

OTHER PRODUCTIVE HARVESTING 

SECTORS PROCESSING 

AGRICULTURE DISTRIBUTION & MARKETING 

VIDUSTRY CONSUK!PTION 

COMiECIAL 

ETC. 

SOCIETY AS A WHOLE 

As can be seen in figure 2, the fishery, which is composed of clearly 
separated component parts, is related to government and other productive 
sectors and forms part of society as a whole. A complete information system 
should be concerned with both the components of the fishery and related 
aspects in its socio-economic and political context. For example, the 
behavior and performance of the fishery is clearly related to the significance 
of the fishery in national plans, proposals for fishery management, the 
structure of fishery related institutions and their position in government 
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(e.g., extension services regulatory bodies, etc.).

Clearly all aspects 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 disccuss-d above. Faulty or missing information concerning any
 
re vant 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 failures 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
 
ievelopment, management, and decision-makLng.
 

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 is 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
 
Identified, 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) familiarity of the
 
URI staff with the region, (b) language facility of URI staff, (c) indications
 
of interest 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. TIE SITTING: COSTA RICA, EL SALVADOR, AND GUATEMALA 

By V.Kolberg, R.Polinac, D.Stevenson, J. Sutinen,
 
with R. Coslit, B.Epler, A. Scheid and H. Shank
 

This chapter provides the setting within which the various studies in this 

volume were conducted. The research in Costa Rica ran&ed from studying the 

itself through harvesting, processing, distribution, and the retail 

market level. Thus the description of the setting in Costa Rica covers a 

broader range than that of Guatemala, where the focus was on retailing and the 

consumer in Guatemala City, and that of El Salvador. In each case the 

information provided 

resource 

is essential to arrive at an understanding of the
 

implications of the studies in this volume.
 

I. Costa Rica
 

in Central
 

America with an area of approximately 50,000 square kilometers. It is located
 

between Nicaragua and Panama and is comprised mainly of high rugged mountains
 

and hills drained by numerous streams and rivers. Extensive forests 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. 


The Republic of Costa Rica is the second smallest country 


While mean maximum temperatures are
 

usually in the 70's (20" - 25"C) in the mountains, along the coasts they range
 

in the 80's and 90's (30C). Costa Rica has only two seasons; the wet season
 

(Hay-November) and the dry season (December-April). The eastern Caribbean
 

plain, however, receives heavy rainfall throughout the year.
 
in 1976, the population of Costa Rica was estimated to be 2.01 million,
 

composed mainly of Spanish and Hestizo but also including blacks (30,000),
 

other European ethnic groups, Central American Indians (10,000), Chinese, and
 

Americans. Host 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 poFulation growth rate is 2.8Z.
 

The quality of life is good in Costa Rica relative to Latin America. The 

physical quality of life index (PQLI) ii; a high 85, compared with 70 for all 

of Latin American and 95 for the United itates. The Physical Qu.lity of Life
 

Index is a composite index based on life expectancy at age one, infant
 

mortality and literacy at ages 15 and over. The relative hich value for Costa
 

Rica undoubtedly is reflecting achievements of the country's progressive
 
health and education systems.
 

A. Economy (General)
 

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% ot the labor force, utilizing 50% of the land area of the
 

country, and comprising 20Z of GDP (1976). Principal products include coffee,
 

The Gross Domestic Product for Costa Rica in 


Industry
bananas, livestock, cocoa, sugar, basic grains, and forestry. 


employs 212 of the labor force (152 excluding construction). Principle
 

products include 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 ($160.1 million) 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, machinery, paper
 

products, petroleum, and electrical machinery.
 

B. The Fishing Sub-Sector of the Economy. 

Toral trade in fisheries commodities reacned $4.7 million in 1976, ten 
percent of GDP In agricultural goods. Good estimates of total employment in 

to find. Total primary (harvesting) sectorthis subsector are difficult 
1973. This does not account for
employment was estimated at 3,200 in 


or processing and marketing. In 1976, for comparison,
secondary industry 

19,731 persons were reported employed in the primary agricultural sector.
 

Shrimp production has been very erratic, but recent declines in production
 

have been offset by increasing prices. While most of the production of the
 
all the fresh fish produced by the
shrimp fleet is exported, virtually 


artisanal fleet and the shrimp fleet 
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 series of measures
 
are aimed at improving the management of
implemented by the government which 


marine resources. The objective of these measures is the rational
 
in order to obtain maximum possible benefit
exploitation of fishing resources 


from them over the long run.
 
The growth of fishing activity has been achieved primarily as a
 

consequence of changes in the Industrial fishing sector. Changes in the 

artisanal sector have been characterized by the expanded use of nets and 

larger motorized vessels. Much of the improvement in artLsanal 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 Pacific 

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 Rgcan 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 fishery in some detail, looking 
)f the Gulf as a fishing resource, the fishermen,
at the characteristic& 


patterns of fishing activity, and harvest technique. In addition, sections on
 

wholesale and 
retail activity as related to Lne "primary" or harvest sector
 

are included.
 
1. 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 also trawled for shrimp. 
 But the principal 

directed effort for finfish is concentrated in the relatively protected waters 
of the Gulf of Nicoya. 

The Gulf of Nicoya is separated from the open ocean on the North and 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 Gulf is partially closed by a long 
sand-spit. The result Is a lake-like 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 estuaries. 
The total area of the gulf, including the area south of Puntarenas, is 1500 

2
km . 
Much of the comercial transactions of the region, especially those 



t0
 

involving fishing, are channeled through the principal town, Puntarenas, which
 
occupies the very tip of the sandspit guarding the entrance to the Gulf. In
 
addition to being an administrative, transportation and supply center,
 
Puntarenas is valued by Costa Ricans for its beaches in summer, and its harbor
 
facilities which make it 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 
families sciendae (corvina), Ariidae (cola), Centroponidae (robalo) and 
Lutjanidse (pargo). More transient, oceanic species are mackeral (macarela) 
and sharks (cizon cr pasta). The distribution of some of the more importait 
species varies considerably between the interior and exterior zones of the 
Gulf and thert are marked changes in the seasonal availability of some 
species, especially the transient ones. Several of the most important species 
of corvina, for example, are largely confined to the interior of the Gulf. 
Approximately twenty-five species make up the bulk of the artisanal landings, 
although the total number of exploited species exceeds fifty. Variations in 
the distribution of fishing effort and, to some extent, gear usage, are 
influenced by seasonal climatic factors as well as changes in the distribution 
of the exploited species. High winds in the dry season (December - April) 
produce unfavorable working conditions, especially for Ohe 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 artlsanal and shrimp fleets, 
although the shrimp and sardine vessels are prohibited from operating in the 
interior of the Gulf. The quantity of undersized and unmarketable finfish 
caught and discarded by the ahrimp 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 42 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 increased from 700 tons in 1971 and reached 2680 tons 
in 1978. Seventy-three percent of the reported 1978 artisanal harvest was 
from the Gulf of Nicoya and 76% of the reported catch from tha Gulf was landed 
in Puntarenas. 

4. Fishing rtivity in the Gulf of Nicoya. The Gulf of Nicoya fishery is 
apparently quite 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 is handlining followed by 
longlining. The fishermen are not certain when the first nylon gill-nets 
appeared, but place the event within the last 10 or 15 years coinciding with 
the motorization of the local boats. These boats range from 18 to 35 feet in 
length. 

Most of the fishina 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 their 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 western shore which is mostly 
mangrove swamp. Many fishermen who live in Puntarenas are gillnetters 
operating from 20-30 foot diesel powered launches. The gillnetters set their 
nets either at the surface or on the bottom, depending on conditions and types 
of fish present, and capture a large variety of species. Mesh size varies 
from 3 1/2 to 6 inches and affects the species and size composition of the 
catch. Since multi-filament 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 the night to prevent dead fish from decaying in the warm 
water. The use of block ice is common among gillnet fishermen for 
preservation of catch prior to sale. 



TABLE I 

Total Landings of Pinfish and Non-Pinfish Products 

by Coastal Zone, Costa Rica: 1952-1976 

PACIPIC COAST 
YEAR LANDINGS 

(Kilos) 

1952 188,605 
1953 385,368 
1954 401,637 
1955 596,899 
1956 736,207 
1957 71,6,6S7 
1958 992,079 
1959 1,281,533 
1960 1,250,159 
1961 1,704,972 
1962 1,709,878 
1963 1,596,378 
1964 1,930,781 
1965 5,298,215 
1966 3,080,099 
1967 2,376,984 
1968 3,142,396 
1969 5,012,418 
1970 6,993,649 
1971 8,207,290 
1972 10,767,002 
1973 10,804,272 
1974 13,381,049 
1975 13,590,869 
1976 12,329,088 

(Peso en kilos) 

ATLANTIC COAST TOTAL LANDINGS 
LANDINGS 
(Kilos) (Kilos) 

115,079 303,684 
29,503 414,871 
7,389 409,026 
6,647 603,546 
53,140 789,347 

212,426 979,083 
99,278 1,091,357 
67,744 1,349,277 

1,437,224 2,687,383 
1,018,676 2,723,648 
321,267 2,031,145 
129,987 1,726,365 
802,357 2,733,138 
391,456 5,689,671 

1,192,442 4,272,541 
250,739 2,627,723 
383,275 3,525,671 
39,382 5,051,800 
100,343 7,093,992 
131,918 8,339.208 
92,498 1O,859,SO 
49,879 10,854,151 
134,669 13,515,718 
424,644 14,015,513 
452,921 12,782,009 
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TABLE 2 

LANDINGS, COSTA RICA, 1976 

(metric tons) 

Shrimp ,S00. 

Sardines 6,300, 

Fresh Fish 

Shrimp Fleet 19550 

Artisanal Fleet 1.,30 

Tuna 

Foreign Vessels 3,600 

National Vessels 900 

TOTAL LANDINGS 15i80O 
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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 is very little
 
longline fishing in the interior of the Gulf. Longline boats are usually
 
small and often unpowered, although a few longlLners have boats which are
 
large enough to use for gillnetting. Severai of the longliners with larger
 
boats have Indicated 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 posts) 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
 
distributed up the Gulf, with heavy concentrations at Costa de Pajaros, the
 
northern edge of Manzanillo, and the islands, especially the communities of
 
JIcaro and ?alitos 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 small 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
 
actual operation of the support boat and the fishing from the small dugouts is
 
done by the sons, other relatives, and friends of the family. Many 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 (61%) 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 sumary 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 
tend to yield higher valued species (eg. corvina). Two crew mebers are most 
common for gill net 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 August, 1976 to July, 1977 suggests that fishermen in the Gulf of 



Table 3.
 

Gulf of Nlooya North Coast
 

Total Urban Rural
 

Number of fishermen 2106 616 1290 271 

Number of vessels 618 131 487 84 

of planked construction 233 94 139 

dug outs 385 37 348 

Powered 

with fixed motors 245 96 149 25 

with outboards 26 16 10 55 

with oars 347 19 328 4
 

Number of gear 482 155 327 339
 

gill nete 153 108 45 46
 

hand lines 288 260
28 282
 

long lines 41 19 22 2
 

other 
 9
 

Table 3. Numbers of Fishermen* foats ad Gear$ Gulf of Nicoya 1976 
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Table 4.
 

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 only 19 7 (9%) 12(24%) 

gill net & long line 11 11(15%) 

gill net & hand line 1 - 1 (1%) 

long line & hand line 12 12(24%) 

other 1 1 (1%) -

Total in sample 125 75 50 

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



Trible 5.
 

Gill Net Lee| Line Hand Line 

Catch per trip (lbs.)a 202 140 135 

Average weighted price 
(per lb.) $1.93 $1.43 $2.07 

Days fished per trips 1.78 1.42 2.25 

Percent of trips withb 

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 5. 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 wtere primary
 
buyers do not operate. Host fishermen located on the islands sell their catch
 
at the nearest of the three .major landing zones.
 

Seventy-two percent of the rntarenas-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 89% of northwestern tip 
fishermen reported trips in zones 1, 2 or 3 (Figure 3). Nearly all the trips 
(92.5%) of Chira-based fishermen were centered in zone 2. This clearly 
illustrates that fishermen were fishing in zones relatively close to home 
ports. Similarly, 64% of the landings sampled in Puntarenas represented trips 
in fishing zone 5 and 6 (Figure 4), the closest zones to Puntarenas, while 84% 
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.
 

5. Distribution of Catch and Revenues in the Gulf of Nicoya. Generally, 
Primera Grande and Primers Pequena, two commercial class names for 
approximately six of the most highly valued species 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 Primers 
Pequena. During the sample period, over 80% of the revenue from fish sold in 
these zones was accounted for by these classes 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 58% of the total revenue generated by the 
artisanal fleet. In addition, Puntarenas accounted for only 39% of the 
revenue generated by Primers Grandep the most highly valued class. Finally, 
Puntarenas based fishermen received only 34% 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 consuaers, 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 marketing 
Pystem 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 buyera 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. 

1. Primary uyers. The primary buyers provide the first link in the 
marketing chain that carries the produce of the artisanal fishermen to the 
consuming 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 hoes or small lean-too. Data gathered from interviews in 1976 
indicated that the average building site was about 44 square mters 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 

revealed a total of 34 differentbetween September, 1976, and February, 1978, 

primary buyers operating in the port of Puntarenas and in various outlying
 

For the most part, these buyers
landing sites around the gulf (see Figure 6). 

were concentrnted near the landing areas of Puntarenasa. 
Several types of ownership may be distinguished among the primary buyers. 

by individuals and six by partnerships orTwenty-four firms are owned 
corporations. There is one fishermen's cooperative (COOPEPES) and one 

the cooperative infishermen's union (UNPEPES). The union is different from 
the bylaws and legal safeguards of an officiallythat it is not regulated by 

inscribed cooperative. The union is much smaller and united to a great extent
 

by family relationships.
 
2. Species and Classification of Fish. A large vzriety of fish is
 

not all the buyers use the samepurchased by the primar.r buyers. Although 
follow acategories of classifying the fish they purchase, the majority 

size and species. The major classificlassification which utilizes both 
large first class fish (primera grande), small first class fish
 

(primers pequena), classified fish (clasificado), small shark (cazon), two
 

large types of shark (posts blanca and posts negra), and low grade "trash
 

fish" (chatarra).
 

cations are: 


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 

collectel. The largest amount of fish purchased by the primary buyers during 
a
this period were in the class Cola and Agria. Small first class fish was 

distant second in terns of the amcunt purchased (see Table 6). 

The large and s.all 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, 

Posts Blanca, Cla&1facado, and Cola and Agria fell in the middle price range 

of 1.86 to 1.40 colones per pound. Posts Negra had a weighted average price
 

of .98 colones per pound while the commercially less attractive fish in the 
.61 colones per pound"Chatarra" category brought a weighted average price of 

(see Table 7 for the ranking of fin fish according to their weighted average 

price). 
the relatively large amount purchased, the middle-priced fish
Because of 


more revenue for the fishermen than any
category, Cola and Agria, generated 

during the survey period. Posts
other species or category of fish landed 


Negra and the species in the Clasifacado category were the least important 

fish in terms of revenue paid to the fishermen by the buyers (see Table 7). 

D. Transport-Wholesalers (Tranaportista).
 

Trans!jrwtistas are wholesalers who purchase fish from the primary
 

wholesalers or directly from the fishermen and transport them to the retail
 

market. The Transportista travel% to various communities along the gulf 

purchasing fish. Fish are graded, culled and stored in large ice boxes for 

transport to San Jose. An average Transportista is capable of storing about 

iish on his truck and makes two or three trips per week. If2,500 pounds of 

the supply of fish is low, he may be forced to leave for San Jose with less 

than a full load rather than face the possibility of lossos due to spoilage. 

Poorly developed transportntion systems have hindered artisanal fisheries 
from the gulf, even when sufficient fish stocksdevelopment in areas away 


appear to exist.
 

E. The Retail Sector
 

Central Valley (TableForty-five fish retailers operate in Costa Kie's 
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Table 6.
 

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: jurel, 	liza, raya
 

b) Ranking of Finfish by Amount Purchased (Sept. 1, 1976 to
 
Feb. 15, 1977)
 

Species 	 Weight Percent of Total
(le1Amount Purchased
 

1. Cola y Agria 	 Aount035.9
 

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
 

S. Posta Negra 7,551 	 .4
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Table 7.
 

a) Ranking of Pinfish by Weighted Ex-vessel Average Price
 
(Sept. 1, 1976 to Feb. 15, 1977)
 

1. Primera Grande 3.31
 

2. Primera Pequena 2.60
 

3. Cazon 1.86
 

4. Posta Blanca 1.44
 

5. Clasificado 1.43
 

;6. Cola y Agrla 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 596,445 22.1
 

3. Primera Grande 568,240 21.1
 

4. Cazon 374,854 13.9
 

5. Pota Blanca 164,626 6.1
 

6. Chatarra 128,557 4.8
 

7. Clasificado 69,013 2.6
 

8. Pota Negra 7,406 ,3
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8)1. With the exception of two outlet@ all of thas firma were traditional
 

pescaderias (retail outlet@ which sell fish only).
 
of the firma are located in San Jose, twenty-two within aTwenty-nine 

Similar concentrations were common in 

other cities in the Central Valley. Eleven firms operated in the larger 

suburban cities of Alejuela, Heredia and Cartago. The remaining four firms 

located in new markets in smaller towns within 50 kilometers of San Jose. 

three-block area in downtown San Jose. 


were 

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 
items. Most of the markets are municipally owned.food and non-food 


Supermarkets are becoming more prevalent but most people still shop in the 

traditional market areas.
 
Retail outlets located in
Fish retailers generally work siA days a week. 


a half day on Sundays. Public marketsprivately owned markets are open for 
Firms may close two or three days per month because of
 are closed on Sundays. 


in the supply of fish or for holidays. On the average, fishshortages 
Fridays and Saturdays are traditionally
retailers are open ten hours a day. 

towns to do theirthe busiest days of the week as people travel from rural 
week. The mostweekly shopping. Wednesday ia the least active day of the 

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 Has Por Menos chain and 

the Super Dan, purchase frozen fish from one of two wholesalers in San Jose. 

The Has For Menos Company is vertically integrated. The company owns a
 
fish directly from artisanal
landings-pier in Puntarenas and purchases 


fishermen.
 
The Consejo Nacional de Produccion (CNP) has several hundred outlets
 

These outlets sell a wide variety
(expendios) located throughout the country. 

Fish are stored in and sold from freezers. Prices are
of food products. 

The CNP purchases fish from the cooperative COOPEPES in
listed on the wall. 


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 is low.
 

F. Consumption
 

Very little is known about 	the consumption patterns and demand for fresh
 
According to one set of calculations (Cubrero,
marine fin fish in Costa Rica. 


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.
 

II. El Salvador
 

in Central America
The Republic of El Salvador is the smallest country 


with an area of about 21,000 square kilometers (8,260 square miles) roughly
 

about the size of the ctate 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 
additional pescaderias.Information on fish retailing and has located ten 

Eight of these lie outside the area covered by this study.
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Table 8.
 

Number of Fresh Fish Retail Qutlets in the
 
Central Valley of Costa Rica JJuly 1976)


NUMBER OF 
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 (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 

Alejuela 3 

Mercados Centrales (municipal) 3 

Orecia and Naranjo 3 

Total number of pescaderias in municipal markets * 25 

Source: Personal interviews. 



29 

relatively hot; the central region, where most of the population lives, is
 

subtropical; and the northern region Is mountainous.
 
The estimated population of El Salvador in 1976 was 4.27 million, composed
 

of Hestizos (89%) Indians (10%) and Caucasians (IZ). 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 Salvador was 64 in the mid 

1970s, compared to an average of 70 for all of Latin America and 95 for the
 

States. The people of El Salvador have serious nutritional
United 

deficiencies. The, per capita intake of calories has never been greater than
 

the Food Agricultural Organization of the
84% of the minimum established by 

United Nations (FAO, 1976). According to the Institute for Nutrition of
 

the per capita intake of protein is 83% of theCe,t.,l nerica and Panama, 
this intake consists of animal proteinrevc.',,,n.lvd level, and only 12.77 of 

(50% of persons over age(Anayi,. 197o'). Together with th! low literacy rate 
10). th,; o f.,t.,r; ,', 1ib..1 euses of the low PQLI. 

ilw ttr,,,- DoestIc Product for El Salvador in 1976 was $2.46 billion (in 

tenentt 19/b dollars), an increase of 3.9% over 1975. Per capita GDP was a
 
previous year, and contines to be very
low $580, growing only 0.4% over the 


unevenly distributed. The economy is largely agricultural, which utilizes 67%
 

labor force. Coffee is the country's principal 
export (41% of total exports), with sugar, cotton and shrimp as other major 

export items. Industry, which produces and processes light consumer goods 

of the land and 47% of the 

(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, communications, electric power and banking
 
include heavy population pressure
facilities. Significant economic problems 


on land, a coffee-dependent economy, limited unused arable land and mineral
 

resources, high seasonal unemployment, and a very un-sven distribution of
 
income.
 

B. The Fishing Sub-Sector 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
 
-NP. As
2.31% of the agricultural gross national product end 0.72% of total 


indicated above, shrimp is a major export item for EL Salvador.
 

El Salvador's coastline Is 200 miles in length. 
 It includes two estuaries
 

(the Barra de Santiago and Jaltepeque) the Bay of Jiquillsco, and the Gulf of 

Fonseca, which is shared with Nicaragua and Honduras. The country has a major 

river (the Leamps) which is 160 miles long, three smaller rivers, six lakes and 

reservoirs of significant size 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. Host 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 consumption. 
The yearly volume of this fin-fish is presented in Table 9. The remainder of 

the catch is used for industrial purposes, such as fish-meal. 
Another source of industrial by-catch coes from the Nicaraguan shrimp 

fleet that trawls the shared waters in the Gulf of Fonseca. Because of the 
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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 sector 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. Host 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 sails, 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) El 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 then the local village can consume, but which have not formed 
cooperatives. These are 1) Barra de Santiago, 2) La Herradura (Jaltepeque 
estuary), 3) Haculis, and 4) Islands 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 weaternmost 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 h of the Zapote river, almost at the Guatemalan border. Surrounded by 
mangrove swamps and the sea, the outer bank is accessible only by boat. 
Approximately 100 fishermen live in the area, fishing primarily in the 
protected waters of the estuary. Family members take the fin-fish production
 
to small rural villages 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.
 

Ajua. Not far down the coast from the Barra de Santiago lies the 
major eepwater seaport of Acajutla. The city of Acajutla (pop. 20,000) is 
connected by good asphalt highways to several large and medium sized cities. 
Bus service is daily and frequent, and there is 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 pier. 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 in 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 Libertad is a town of approximately 7,000 
inhabitants. It is centrally located along the coast, connected by good
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asphalt roads, and is the closest recreption and fishIng port to the city of
 
San Salvador. The fishing resource is considered less than ideal off La 
Libertad. Like Acajutla, the coast is 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 cooperative is consistently the largest producer (by a significant
 
margin) of all the artisanal ccoperatives. It enjoys a monopsonistic buying
 
position, and is the only cooperative to successively integrate forward Into
 
wholesaling on a large scale. The cooperative rents a stall in the wholesale
 
market. By taking advantage of its 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, they buy from the cooperative which maintains its 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 wo to San Salvador daily. The principal species is '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 is the country's
 
largest estuary, measuring 121 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 islands. Road access is good, except for the last seven kilometers 
leading into town. El Triunfo is also the site of operations for three 
private shrimp companies. Most of the country's 72 trawlers, of approximately 
65 ieet 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 is in El Triunfo that the shrimp companies unload the 
by-catch which is destined for domestic consumption. The three contract 
buyers who pay for the exclusive right to market this catch maintain ausembly
 
and storage facilities 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. Its production is the lowest and its marketing practices 
are passive. Fin-fish of lower classes are the principal catch. Also 
Important is the large production of bivalves dug out of the mud by men, 
women, and children.
 

Gulf of Fonseca. Separating El 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 arc the principal fishers of these waters. There are
 
several large Nicaraluan shrimp vessels which trawl the nearby Nicaraguan
 
waters. Many villagers go out daily to meet the foreign vessels and purchase
 
their by-catch. While this practice is carried on by more people and total
 
volume is greater In L Union, there is a sizable and important operation of 
this nature located in El Tamarindo. 

El Tamarindo. El Tamarindo is a small villap , located at the end of a
peninsula pr-j-tng into thc southern part of f *eGulf. The last twelve 

kilometers of -he road Into tht village are unpaves and rough. It is situated
 
sixty kilomef *rs from San Miguel, the nearest large city, and is 170
 
kilometers from San Salvador, i little more than three hours diving time. 

Besides Timarindo, there are other smaller coastal villages to tne east,
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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 Tamarin'Jo 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 in 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 motive 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 is that the cooperative markets much less during the dry 
season. 

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 it 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 ot t [.a Union, jnly about one-half purchase from artisanal 
landings. The rest are involved In the buying and transporting of the 
commerciala olcir ig .a by-catch. 

One of the ywung-st cooperatives is located in La Union. The cooperative 
is 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 operations 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 
indicate that the annual amount is around 800 metric tons annvally. r'his is 
about 25 to 30% less than t!at brought in by the Salvadorean fleet which 
averages around IIlO-1200 metric tons. This supply source provides employment 
for many in marketing anI boating activities. Most who market the catch do so 
in quantities of 400 pounds or less. However, there is one large operation 
consisting of boats and motors, cleaning and assembling facilities, and a 
truck which handles only commercial by-catch. This firm has horizontally 
extended its operations by selling some of its catch to other marketers and 
transporting others to market for a fee.
 

The Islands. Four SaIvadorean islands (Zacatillo, Martin Perez, 
Conchaguita and ,eanguera) are inhabited by fishermen. The number that fish 
year round Is small compared to those which fish part-time. For example, 
Ulloa and Drew (1978) found that on the island of Zacatillo, ten men fish all 
year, while as many as 300 fish only during February-March, when consumption 
of dried fish is at its height. Most of the islands lack basic services such 
as potable water, electricity, waste disposal and schools. Due to the lack of 
ice on the islands, fish must either be dried or sold shortly after being 
caught. One primary buyer who brings fish from the islands was located during 
the course of this investigation. 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 isolated shore between La Union and El 
Tarmarindo, but holds a strategic location for access to the imlands. The 
buyer maintains storage facilities. 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 is 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 is 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 is the
 
country's distribution and consumption center. The nation's one wholesale
 
market is 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
 
60% of total consumption, and Parkman and Salgado (1974) found most of the
 
fish destined for medium sized and small towns passes through San Salvador
 
first. Tilic and McCleary also report that only 3% of the domestic fresh and
 
frozen supply is 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
 
freezers or refrigerators with freezers.
 

Fish are grouped commercially into classes reflecting consumer
 
preferences. First class fish contains the highest valued species and
 
consists 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 is 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 is 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 catch Is
 
taken to Guatemala. The percentage of lobsters and oysters is 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.
 

III. 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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80 kilometers (50 miles). Approximately theand the Carribean spans about 
an area of 108,780 square kilometers (42,000size of Tennessee, Guatemala has 

square miles). 
is the most


The central highlands, whera Guatemala City is located, 

Other reglns include the narrow


heavily populated region of the country. 

the Pacific coast, the fertile river valicy in the Caribbean
plain along 


lowlands, and the sparsely populated Department of Peten in the north. The 

highlands Is temperate, vith temperatures ranging from
climate in the central 

50"-70"F and rainfall from 70-200 inches.
 

6.44 million, composed
The estimated population of Guatemala in 1976 was 

growth rate of the
 

mainly of Hestizos and Indians. The average annual 2

density is low (56.3 persons per km )


population is 2.8Z. Population 

relative to El Salvador.
 

Index for Guatemala was a low 54 in theThe Physical Quality of Life 
of 70 for all of Latin America and 95 for

mid-1970s, compared to an average 
reflects the relatively low literacy rate

the United States. This low value 
and high infant mortality rate (79 per


(38%), life expectancy (52 yeara) 

1000).
 

A. Economy (General)
 

The Gross Domestic Product for Guatemala in 1976 was 5.12 billion (in 1976
 

of 7.4 over the previous year. Per capita GDP was a
dollars), an Inerease 

other Central American
modest $795 and growing at 4.6% per annum. Like 


countries, Guatemala's economy 
is dominated by agriculture. Coffee is the
 

country's most important export and contributed about 8Z to real GNP in 1977.
 
and bananas.


Other important export crops include cotton, sugar, meat 


Agriculture employs most of the country's work force and comprises more than a
 

quarter of its GDP.
 

B. The Guatemalan Fishing Industry.
 

fishing industry in Guatemala is composed of three fisheries the
The 
Two shrimp companies, Posca S.A., and


industrial, cooperative, and artimanal. 

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. In 1973, the latest year for
 

which data were available, Pesca was operating 21 vessels and El Ganadero 7.
 

The total pounds of shrimp landed by these
Both owned packing plants as well. 

693,914 pounds in 1960 to a high of
companies each year has varied from 


3,804,241 pounds in 1973 (Hiniaterie de Agricultura, Department de Pesca
 

Maritima 1973). The two companies also report a large by-catch of fin fish,
 

the fish because of its small size and low
although they keep only 20% of 

market value in comparison to shrimp.
 

five government sponsored cooperatives
The cooperative fishery consists of 

the Pacific Coast. The oldest cooperative. El Iawaif, has been
operating on 


owns a 35-foot steel hull vessel, a
in existence since 1973. The cooperative 

processing and20-foot fiberglass skiff, as well as two buildings; one for 

fishing equipment. It is
storage of fish, the other for storage and repair of 

vessels
estimated by the cooperative that combined landings of the two 


Because the remaining four cooperatives
averages 1,000 pounds per day. have
 

been more recently established, no Information on thair operation is
 

available.
 
The artisanal, or small-scale fishery, is the largest In terms of number
 

of fish landed. In 1967 PAO estimated aof fishermen, vessels, and pounds 

to;.al of 2,200 full time artlanal fishermen on the Pacific and Atlantic
 

Seventy percent of these fishermen
coasts and freshwater lakes (Lopez, 1967). 

were on the Pacific coast. Lesser (1974) estimates an average annual catch of
 

2 million pounds, although he notes poor
the artisanal sector In excess of 
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data collection methoda were used to arrive at this figure. 
Fishinp Methods in the Artisanal Sector. The YAO study also estimates a 

total of 1,900 artisanal vessels in use. Most of these vessels are small, 
wooden skiffs or dugouts, 9-17 feet in length. Approximately 45Z have motors, 

the remaining 552 are propelled with oars or poles. The fishing methods 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 lines. In Iztapa, another Pacific port, cast net fishing is the most
 

common, although gill nets are also used.
 
Coast, the fishingBecause there are no good harbors on the Pacific 

and the species caught depend on launching vessels beyond themethods used 
surf. In several towns, including San Jose, long piers are available to the 

In lztapa where there are nofishermen to lower their boats into the ocean. 

fishing.such facilities, most fishing is tidal (canal and river) water 

in SanLesser estimates an average catch per person of 30-60 pounds per day 

Jose, from the ocean fishery, as compared to an average of 10 pounds per day 

for all canal and river locations. The Fisheries Depattment notes a decrease
 

in the importance of river and canal fishing during the pest few years due to
 

pollution from cotton pesticides in the water.
 
the small size of vessels utilized by the artisenal fishermen,
Because of 


as well as the lack of sophisticated technology, fishermen are influenced to a
 

great extent by the weather. During the rainy season, spear fishermen who
 

to operate due to a loss of visibility from
fish for snook are nat able 

dry season, many vessels apparently make two
muddied waters. During the 


fishing trips daily, but during the rainy season effort iu restrictvd by large
 
The result in that less fish is supilied during
waves and uncertain weather. 


the rainy season, and that supply is sporadic.
 
For the
FAO estimates an average daily catch per fisherman of 23 pounds. 


period during which their study was conducted, FAO data suggest fishermen earn
 
sale of fish.
approximately $20 (U.S.) per week; 80% of which is from the 

Although most of the fisherman's catch is sold fresh (estimated by Lesser 

(1974) at 90%), a portion is dried and salted and part is retained for 

consumption by the fisherman.
 
at sea are poor. The larger, more expensive
Fish preservation methods 


fish, such as robals and boca colorado are eviscerated immediately after
 

Shark is headed, gutted and skinned quickly because it deteriorates
catching. 

even
rapidly. N;oeffort is made to preserve the rest of the catch at sea 


though temperatures range from 80-100 degrees along the coast.
 

Once on shore, each fisherman sells 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 bamboo baskets lined with plastic and palm
 

leaves, and an equal weight of ice, for shipment to Guatemala City or other
 

urban areas. HMostfish is transported by bus from San Jose to Guatemala City.
 
small
 

Fish Preparation and Transport. 


From Iztopa, one dealer uses the bus, while the other two, who own 


trucking componles, are able to transport fish as well as other goods to
 
City. Then fish from San Jose and Iztapa reaches
market in Guatenala 

Gu.temala City, it Is taken directly to the Terminal market. The Terminal Is 

the largest of the 21 public markets in the city, and serves as the center for 

secondary whi)lesaling of all food items. Most fish, including that from the 

Atlsntic and freshwater lakes, as well as the fish imported from Honduras,
 

Nicaragua, and F.1Salvador, is brought to the Terminal.
 
Wholesale .arketing. At 6:00 a.m. on any given morning, seven or eight
 

wholesA-ertrom the Atlantic and Pacific Coasts can be 
found at th rear of 

the Terminal selling fish to secondary wholesalers from the Term#.nal, as well 

as wholesalers from other markets, hotels, and restaurants. Some primary 

have fixed stalls in the terminal where they sell wholesale andwholesalers 
retail, 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 deliveries. 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 varies greatly. The daily quantity of fin fish 
entering the Terminal ranged from an estimated low of 1,000 lbs. to an
 
estimated high of 4,300 lbs. 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
 
salesmen, are found at the Terminal buying their daily supplies. These men 
carry the fish in 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. Retailers from these markets buy fish at the Terminal early
 
in the morning and are ready to sell by 9:00 a.m. Fish vendors reported that
 
the fish is carried from the Terminal to the surrounding markets by city bus
 
or "caminonetts," station wagons that transport good, for a set fee. Figure 
11 indicates 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, in which are located most of the public markets. Informal 
markets have sprung up in the streets around the city to serve the areas 
without markets; however, little is known about these operations due to their 
impermanence.


Markets vary in distance from the Terminal (2 to 20 miles), in size, and 
In quantity of fish handled. Some markets have two or three vendors who 
report selling I-20 pounds on an average day. In the Terminal, the fish area
 
is clearly defined 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
 
daily.
 

All other markets resemble the terminal in that most goods for the home
 
can be purchased in each. Fish vending varies little by market. Each market
 
is characterized by similar stalls, weighing, and displaying facilities.
 
Retail sales of fish in general are usually amr1l1, averaging 2 pounds. The
 
range of retail prices for fish was 401 to $1.20 per pound. Liseta, morarra,
 
jullin, 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 its rapid
 
deterioration rate. Fish heads are also sold for use in soup. The most
 
common fish head sold Is robalo (red snapper).
 

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

The two shrimp companies sell neatly packaged fish fillets and small whole
 
fish, generally in one pound bags. Packaged fish Is also imported from
 
Honduras and Nicaragua. Some of this fish is sold frozen, some refrigerated,
 
although it is not uncommon to see the packaged fish displayed without ice.
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III. Concluding Remarks
 

This completes our overviev of the three countries studied inthis volume. 
While the countries exhibit several differences, they also exhibit 
similarities important for our research results. The small-scale fisheries in 
the three Central American countries are fairly similar 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 presented 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 Isan open question, however. 

FOOTNOTES 

IUnless otherwise noted, the data used in this chapter are taken from two 
sources: Wilkie and Reich, Statistical Abetract of Latin America (1980), 
and U.S. Department of Stats, Background Notes, various issues. 
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CHAPTER 3. ASSESSMENT SURVEYS - COSTA RICA 
BY D.K. Stevenson
 

The objective of this study was 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 yield model (Beverton-
Holt model, 1956) modified for use with tropical fish populations. Method
ologies which were tested were aimed at estimating vital statistias (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 agencies 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 (Bolt, 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 individual estimates of growth, natural mortality and fishing 
mortality. Third, once the required parameters have been estimated, this 
model is 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-Holt model, of course, still is limited in its application by
 
assumptions such a3 constant growth and mortality, the fact that it 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.
 

II. 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 fisharies (Ommanney, 1949; Jhingran and atarajan, 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 
artisanal fishermen for recoveries. 

Length frequency data are readily available in the LDCs and can be col
lected directly from commercial 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 methods were tested for estimating growth and mortality rates
 
from length data and from tag and recapture data. Growth 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 individual 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 classes 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, variances 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 lasselblad (1966) and now available for use by computer. 
This tech.ique is essentially a more objective formulation of graphical
 
techniques developed thirty years ago (Harding, 1949; Cassie, 1950) which
 
based the -eparation of individual, normally-distributed size groups on the
 
points of Inflexion in a cumulative size frequency curve. This technique
 
permits, under certain conditions, the estis.ation 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 ratps, short life spans, and multiple spawning seasons,
 
may be characterized by length-frequency distributions which do not show
 
clearly defined size groups.
 

I1. Design and Implementation of Data Collection Procedures
 

Sample Survey of Commercial Landings. Commercial landings were 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) biologists, Over 40,000 individual length
 
measurements were made on 1,412 occasions. Eighty-five percent of those
 
measurements were collected from six species (Table I). 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 species 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 valuable species were not 
measured; these included sea catfish (commercial class "cola") and sharks 
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TABLE 1. Number of Length Measurements Collected for Six
 
Principal Species Landed by the Artisanal Fleet in
 

Puntarenas, Costa Rica, During the Period
 
July 1976 to June 1977
 

Species Sample Sie. 

Micropogon altipinnis Corvina agria 9,331 

Cynoscion squamipinnis Corvina aguda 13,833 

Cynoscion albus Corvina reins 2,783 

Cynosclon phoxocephalus Corvina plcuda 2,079 

Cynoscion stolzmanni Corvina collamarilla 1,q32 

Scomberomorus sierra acarela 4,695 

Total 3q 153 
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and "posta) which were landed with their heads removed.(classes "cazon" 
Only two species of the diverse commercial category "chatarra" were selected 

for measurement.
 
All fish landed by artisanal fishermen in Puntarenas are eviscerated and 

thus it was impossible to collect ancillary biological information such as 

sex, weight and reproductive condition useful for assessment purposes.
 
of on-board sampling, butAttempts were made to collect these data by means 

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 URI and HAG
 

six-week periods in 1978 (Feb,-tMarch and June-July).biologists during two 
Two species accounted for 60 percent of the total number of tagged fish (Table 

were tagged; nearly all of them currently
2). Approximately twenty species 

are exploited by the artisanal fleet in 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 from local fishermen and 

consicted of 59 returns, representing 2.6 percent of the total number of
 

tagged fish. One species accounted for 42 percent of all returns (Table 2) 

and was the only species which provided sufficient data for parameter 
estimation.
 

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

on the determinationGrowth Estimates. Reliable growth estimates depend 
of the mean length for each individual size group in a given length frequency
 

time.
distribution and a calculation of the increment of each size group over 

Efforts
The absolute age of individual size groups does not have to be known. 


to mathematically 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 Reat used (Figures 5,6,7). For theme
 

species, data from different zones or gears could not be combined and monthly 
to permit reliable mean length estimation.
sample sizes often were too low 


Second, 	the degree of overlap between adjacent size groups often was consider

factor which further reduced the precision of mean length estimation,able, a 

even 
 for species which were sampled in abundance (Figure 8). Third, for some 

species, length frequency distributLons 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 impossible 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 altipLnnis, for example, fish were 
very close to the maximumcaptured in a narrow 25 cm length range which was 


limiting length (L.) 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 if the sampled size 

range is close to L,.and L. is not known with any certainty. 
Length-frequencies obtained from hook and line fishing were often equally
 

restricted in 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 Increments.
 

Mortality Estimates. A direct method for estimating total mortality which
 

does not require a priori growth rate estimates requires estimates of the 



50 

TABLE 2. Numbers of Fish Tagged and Recovered, by Species,

During 1977-78 by URI and MAG Biologists
 

In the Gulf of Nlcoya, 

Family, species T 

Sclnlidae (croakers) 
Mlcropoaon aitipinnis 41 
Cynoscion stolzmanni 72 
Cynosclon elbus 22 
Ophlosclon sp. 678 
Paralonchurus dumerilil I5 
Cynoscion phoxocephalus 32 
Cynoscion sauamlplnnis 186 
Others 16 

Lutlanldae (snapper) 
Lutlanus argentiventris 96 
Lutianus colorado 27 
Others 14 

Centropomldae (snooks) 
Centropomus undecimalis 3 
Centropomus unlonensls 86 
Centropomus pectinatus 13 
Centropomus roballto 12 
Cntropomus spp. 30 

Ariidae (catfish) 
Sclades troscheli 691 
Felichthys jordani 78 

Others 86 
Total +2 

Costa Rica 

Recovered 

1 
4 
2 
5 
0 

1 
1 
0 

8 
1 
0 

2 
1 
0 
1 
6 

25 
2 
1 
o 

Percent Recovered 

.025 

.056 

.091 

.007 
-

.030 

.005 
-

.083 

.037 
-

.670 
.011 

-
.083 
.130 

.036 

.025 

.012 
,026 
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relative abundance of at least two size groups in a length-frequency distri
bution. Although the absolute age of these size groups need not be known, the
 
time which is required for fish in group A to attain the size of fish in group
 
B must be known. Furthermore, both size groups must be captured beyond the
 
selection range of the gear being used.
 

This estimation method required the application of the same c mputerized
 
mathematical analysis (ENORMSEP) which w- used to estimate mear, lengths of
 
individual size groups in a polymodal length-frequency distribution and was
 
hindered by the same problems. 4oreover, Mc.ew and Summerfeit (1978) have
 
reported that the probability of error in the estimation of the relative 
abundance of individual size groups is greater than the error associated with 
meanjlength (T) estimation. Also, since the "transition time" between a 
and Lb must be known, this method is severely limited by the fact that male 
and female fish may grow at different rates and that soue species may spain 
more than once a year. Length samples obtained from whole fish of known sex 
were insufficient for total mortality rate estimation by this method. 

An indirect method for estimating total mortality (Z) from length data 
requires a priori knowle&je of growth (K). Estimates are derived according to 
the following formula (Beverton-lolt. 1956): 

(L- - L)
Z - K (I - c) 

t
where c - the smallest length of fish that are fully
 
rapresented in the catch
 

t
 
- mean length of fish greater than c.
 

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

No estimates of natural mortality and fishing mortality could be obtained
 
from length-frequency distributions compiled 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 selectivity). For
 
a gill net fishery, for ,xample, the method requires that: (l) two size
 
groups be exploited selectg.vely by one mesh size while a third is exploited
 
with 100 percent efficiency by the same mesh; (2) the same three size groups
 
be exploited concurrently in a smaller-meshed net or by some reference gear
 
(e.g., a trawl) with 100 percent efficiency; (3) two of three groups remain in
 
the exploitable size range for three months or more.
 

Due to the extremely simple size compositions of the sampled species, 
these requirements clearly could not be met by species harvested with gill 
nets or hooks in the Gulf of Nicoya. This method would have a much greater 
probability of success Vien applied to long-lived species which grow slowly 
and in fishing areas which are amenable to bottom trawling or purse-seining.
 

General Conclusions. For most species, either restricted size ranges, the 
extreme overlap of adjacent size groups or low sample size prevented the use 
of mathematical length-frequency resolution techniques. Growth rates were 
estimated for two species (Cynos.ion albus and Cynoscion nquamipini.s) from 
modal length progressions over brief time Intervals. Modal lengths were 
determined from a visual inspection )f length-frequency data. However, even 
for these two species, only a small sub-set of the total available length data 
wae used. The results obtained did not Justify the effort invested in 
collecting, compiling and analyzing 40,000 individual length measurements. 

Direct methods for estimating total mortality from length data require 
samples with at least two clearly-defined size groups captured non
selectively, adequate sample sizes and complementary biological information. 
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An alternative was to estimate Z from length data with no age information, but 
with a priori estimates of growth. These calculations were performed for 
Cyoaoa--a a and Cynoscion squamipinnis. 

V. 	 Evaluation of Parameter Estimation Techniques: 
Tag and Recapture 

In order to estimate valid growth and mortality rates for any given 

species from a tag and recapture study, reliable data are required from 
return rate, therefore, atapproximately 50 recoveries. Assuming a 5 percent 

least 1,000 fish must be tagged per species. Only two species were tagged in 

sufficient quantities to permit parameter estimation and only one of these was
 

of any significant commercial importance (Table 2).
 
Use of a more efficient capture gear (e.g., a larger trawl and a larger 

vessel) would probably have increased the numbers of tagged fish for some 
species, but probably not for species such as the corvinas, snappers and 

snooks which apparently abound In shallow waters near the mouths of estuaries 

and are inaccessible to most large-scale fishing operations. 
Growth Estimates. In addition to the low number of returns, another 

rates wassignificant problem Thich prevented the estimate of reliable growth 
the 	accuracy of individual length measurements, both at the moment of tagging
 

atand 	upon recovery. Some fish, for instance, were reported to be sealler 
recapture than at tagging. Great care was taken to standardize measurement 
procedures aboard the vessel. Nevertheless, a probable measurement error of +
 

fish which remained at5 mm significantly affected growth estimates for 
liberty for short periods of time.
 

from the depen-A more significant source of measurement error resulted 
dence on fish buyers in remote areas of the Gulf to measure recovered fish. 

Anticipating that some fish would be recaptured by fishermen who do not bring
 

their catch to Puntarenas, meter sticks were distributed to buyers in outlying
 

areas and they were instructed to measure fish which could not be held until a
 

HAG biologist arrived from Puntarenas. Buyers who co-operated were paid a 
reward nearly equal to what the fishermen received. Since fish were tagged in
 

the more remote areas of the Gulf and did not move 
large distances during the
 

interval between tagging and recapture, many of the recovered fish were turned
 

in 	 to these buyers and measured by them. Many of these measurements were 
clearly erroneous.
 

An additional -ource of error in length measurements presumably resulted 
were frozen or held on ice before measurefrom the shrinkage of fish which 

ment. A 5 mm correction was applied to lenith-at-capture measurements for 
fish known to have been previously iced or frozen. 

Growth v;is eqtimated t rom a linear regression of the average length incre
ment per day versus initial length for eight records of "cuminate colorado"
 
(Sciades troscheli). These eight records were selected from an original total
 
or-2-a'tierrjeting all measurements made by non-biologists anJ correcting
 

for fish which were iced or frozen before measurement. The regression was 
significsnt at 90 percent confidence, but only after arbitrarily eliminating 
two 	 points frum an original group of ten. 

Ibis exurci.,, demonstrated the importance of I) marking a sufficient
 
number of fish , that growth and mortality can still be reliably estimated 
after -bad" dati, are eliminated, and 2) collecting reliable information when 
the 	 number of tagged fish, or the expected recovery rate, is low. 

Mortality Estimates. mortality estimation from tagging studies requires
 

I) that all recaptured fish are reported, 2) that some correction be made for 
fish which di,! ,. a result of tagging and 3) that tagged fish distribute 
themselves randomly within the entire population upon release. 

Some marked fish which were recaptured were never reported. Future 

efforts to m'nitor tag returns from artisanal fishermen must account for 
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fishermen's IusplIcioui 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 as a means of 
evaluating the degree of non-reporting. The number of fish tagged during this
 
study was not 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 move 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 ex;ploited 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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CEr 4. Eo MIC St RY OF TU CAftUfh 8CO--COT RICA 

By J.G. Sutinan and V.C. Kolberg 

Ibis chapter describes and evaluates two surveys of the capture rector In 
Nicoya, Costa Rica.l he two surveys were conductedthe Gulf of 

and collection procedures, one ansimultaneously using different sampling 
interview of randomly selected respondenta and the other requiring sef 
enumeration by non-randomly selected respondents. Both surveys generated data 
for a year but were effectively monitored for only a five-month period 
(September, 1976 through January, 1977). 

1. Description of the Surveys
 

define Its
Planning. The first step in planning a survey is to 
to test and refine alternative
objectives. While our imm*diate objective was 

methods for collecting and processing data, the ultimate aim is to design and 
implement an information system to serve the process of fisheries development 

this process are expected to be veryand management. The questions raised in 
general on one hand, relating to a broad range of subjects, and to be very 

specific to a particular reg!nn, country and/or fishery on the other hand. 

While these questions have not b--, rigorously formulated, thev are expected 
clytical framework.to be addressed using a bloeccnomic 

The population chosen ior each survey was the small-scaie fisherman of the 

Hicoya Gulf. The ,.-r.t of analysis selected was the fishing firm (in most 
activities duringcases synonymous vith a single vessel) and its production 

(i) a fishi-g trip and (I) a given period of time, such as a month. Two
 
One was a census of gear in the fishery,
frame surveys were available to us. 

taken th4r previous year by th Ministry of Agriculture. The other was a 
same period as census of all sales by fishermen of their catch, covering the 


the two surveys. Receipts of these sales were collected and processed to
 

determine the weight and -alue of catch by gear type and days fished over the
 

five month period. 
Resources for the survey field work included six personnel of the Ministry
 

plusof Agriculture (MAG) and two from the University of Rhode laland (URI), 
vehicles for site visits and various support personnel and supplies
access to 


(e.g., paper). Other temporary labor was employed to work on data processing 
during the later stages of the survey. 

The interview and self enumeration methods were selected for testing 
because they appeared feasible and to have the potential for providing a large 

quantity of high quality data. The observation methoos, where a data 

collector records his observations of transactions and the fishing operation, 
appeared feasible but too costly for the quantity and quality of data likely 

specific Interview method chosen involved a personalto be generated. The 
the highest ranking crew member (e.g., captain) at the time the
interview of 


catch was sold. Usually, this corresponded to the end of a fishing trip for 

one vessel. In a few cases, 
2

however, multiple trips resulted in the catch 

sold in a single transaction. The self-enumeration method Involved 

individual boat owners keeping bookkeeping records on all fishing related 
et least once a month by surveyactivities. These records were copied 


personnel. 
The variables for which data were collected focused on, but were not 

limited to, the costs and earnings of the fishing operation. The specific 

data collected differed by method. That is, the self-enumeration method 

generated data on total revenue and catch, days fished, costs (e.g., fuel,
 

Ice, and Including maintenance and repairs), and returns to the crew and to
 
six monththe boat. These data were recorded for every fishing trip over the 

Previous Page Blank
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p~riod. In addition, for a subset of the fisherman participating in the 
self-enumeration method, an inventory was taken of all sear and equipment.
estimated market values, and a description of his indebtedness and the 
reuneration system used inhis operrtion. 

The data generated by the interview method were aore detailed in the three 
categories of catch, effort and costs. Catch was broken down by commrcial 
class and species, with a price for each. Effort was specified by gear 
measurements and the number of hours and where it was In the water. Costs 
were broken down by each input (e.g., fuel) and included the quantity used and 
price paid for each input. The costs of repairs and maintenance since the 
larc trip were also requested. The self-enumeration method recorded data on a 
-aximum of 26 variables per fishing trip; however, only ;0 to 15 were commonly 
used. The interview method recorded data on up to 362 variables, with about 
100 to 125 commonly recorded. 

The sampling procedures available for this study fall Into two categories: 
random and non-random. Random sampling was attempted for both methods but 
failed for the self-enumeration metnod. A large fraction of the fishermen who 
participated in the self-enumeratiun method volunteered, and several wo were 
selected randomly chose not to participate. A simple random sampling 
procedure was chosen for the interview method. Stratified sampling was not 
feasible given the setting (though the data were later stratified). Systematic 
sampling was ruled out because of possible bias commonly associated with
 
populations having periodic trends (Cochran, 1977). Since the geographic area
 
of the fishery Is quite small and relatively easily covered, cluster sampling
 
was deemed not necessary.
 

All firms were not given the same chance to be selected by the random
 
sample. Instead, firms were weighted by the number of days fibhed. That ii,
 
a firm thatrfished twice as many days was twice as likely to enter the sample.
 
The actual mechanics of this procedure are described below. Other weighting
 
schemes were possible (e.g.. weighted 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 development and management progr.es
 
generally are to improve the returns to fishermen, we require representative 
data on their activity. Alternatively, if the goal of subsequent danta 
analysis is to explain production then the appropriate weight would be pounds 
or value of the catch.
 

The time period for the survey was determined la.rgely by exogenoub 
factors. URI peesonnel visited the Golf of Nlcoya in February, 197o. to nrk,. 
preliminary arrangements for the survey. URI field staff could nut locate in 
Costa Rica until June, and originally planned to leave at the end of August t, 
return to Rhode Island. providing three months for testing the two survey 
methods. Effective data collection did not begin until August, huwever, due 
to i.everal unexpected delays In the field. Some URI field staff extended 
their stay in Costa Rica in order to supervise and monitor the surveyb through 
November. Ministry of Agriculture personnel continued the surveys through the 
following August.
 

Design. The major %tep in the design phase of a survey is the develolment 
and testing of the data collection instruments. The self-enmeration methud 
involved constructing simple bookkeeping forms for the fishermen to use. The 

i
forms were adapted from a met developed fis the Food and Agriculture 
Organization (Laxenaire, 1973). The interviiew turm was developed In the field 
by LRl and MAG personnel. Both instruments ,ere tested and revised until ,an 
optimal insrrument design eaerged. The interviewerb/collectors were trained 
in conjunction with this testing process.
 

Also Included In the design phase is determination of the sample size, 
collection frequency. end the respondents. The sample size for th, 
self-enumeration method was limited by the number of fishermen that could be 
recruited over a six week period. While we sought as many as possible, we 
ended with 58 individuals regularly filling out the bookkeeping forms. The 

http:progr.es
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sample eite for the Interview method was limited by the available resources. 
In this case three MAC personnel were available for interviewing. We 

orginally scheduled approximately ISO interviews per month, which would have 
fully occupied the three interviewers. For reasons noted below, our actual 

sample size wa, considerably smaller, numbering loss than 400 f'irthe five 

month period.
 
for
For the self-enumeration method the data were recorded continuously 

each trip over the six month period, and collected at least once a month. The 

interview method was a simple random sample of the fishing trips made each 

month of the study.
 
An noted above, participants in the self-enuceration system were selected
 

non-randomly. The participating, boat-owning tsihermren were initially
 

In a series of meetings, then taught how to use the bookkeeping
recruited 

forms to record their costs and earnings. The respondent %elected for the
 

interview was the highest ranking crew member present during the Ul]en
 
was the owner or captin of the
transaction. In the majority of cabes, he 

boat. 
Implementation. Only the interview method required repeated drawing ol a 

previous month's sales receipts thesample, conducted once a month. From the 

days fished associated with each sale were recorded by site and hour of the
 

day the catch was sold. This process yielded a distribution of days fished
 

for all sites (Table 1), and a distribution of day. fished by day of the week
 

and hour of 
the day for each site (Table 2). Using a random number generatur,
 

the sample was drawn in two steps. First, the number of interviewt. was
 

determined for each site. For example based on the 
previous month's landings, 

Punts was Assigned an interview every time the two digit random number was 

between I and 49, inclusive, Enranada A assigned an interview every time a 

random number between 50 and 58 appeared, etc. This procedure generated the 
number of interviews for the current month as shown in the rightmost column of 
Table I. 

The second step Involved allocating the assigned number of interviews fur 
each site across days of the week and hours of each day. From the previous 
month's receipts a percent distribution of days fished by day and hour wis
 

calculated. Numbers between I and 100 were assigned to each day-hour 
combination, followed by a draw of two digit random numbers. The size of the
 
sample for each site, of course, is given by the first Ltep. For example, 53 

interviews were assliKned the Punta site and distributed as shown by the 
numbers in parentheses in Table 2. This two-step process provided a set of 
times and locations for the interviews.
 

At the time, the magnitude and distribution of landings appeared to vary 
little across weeks in a month; however, days of the week and hours of the day
 
exhibited considerable differences in landings. Therefore, 
we treated all
 

weeka the same for a given month, and sampled by week, day and hour as
 

described above.
 
Three weeks of each month were set aside for interviewing in the city of 

Puntarenas, where the majority of large landing sites are located. The fourth 
week was devoted to interviewing at sites around the Gulf, which required 
transportation and lodging for the two Interviewers used on this segment of 
the survey. For Puntarenas a sample of 100 interviews was drawn, each 
specifying a landing site, day of the week and hour of the day. The first 
week of each month was filled with as many interviews as could be scheduled. 
Frequently, no transaction would occur at the Assigned time and place. When 
this happened, the sam time and place were ach,rdiled on the same day of the 
following week. The low ratio of successful intfirviews to the target number 
(400/750) wes due almost entirely to imperfect timing in which no one was 
available for the interview; only one respondent refused an interview. For 
outaide Pumtarenas, the goal wee 50 interviews, but the interviewers were 
encouraged to conduct as many as possible. The interviewers were assigned a 
specific location to interview for each day of their week long trip around the 
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TABLE I 

eDars Fished for Previous Month "NuWm' ofInterviews 

Number Percent for Current Month 
Punt 794 49 53 

Enramada A 139 9 6 

nramada B 160 10 10 

nramada C 284 17 I1 

ercado 121 7 13 

escarnes 136 8 7 

Totals 1.634 100 100 

Table 1. Ulistribution of Days Fished by Landing Site Puntarenas Costa 
Rica 176. 
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TABLE 2 
SITE: Punts 
Hour Do of Week 	 Totalsof Mon. "Tue. Wed. Thur. Frl. Sat. 5un.
 
Day
 

6 I 1 (3) 1 3 (2) 4 (1) 1 (1) 0 11 (7) 

7 2 (2) 2 (I) 1f1) 2 4 (2) 2 (1) 1 (2) 13 (9) 

5 3 (1) 1 (1) 3 (3) 2 (1) 2 3 (1) 2 (2) 17 (10) 

9 3 (2) 6 (3) 2 (1) 33 (2) 1 1 (1) 17 (9) 

10 2 (2) 3 (2) 1 (2) 1 2 (1) 1 1 (1)11 (8) 

1 2 (1) 2 ( ) (2)0 1 1 1 12 (4) 

12 I 0 0 2 (2) 0 3 0 6 (2) 

13 0 0 0 1 1 1 (2) 0 3 (2) 

14 1 0 0 0 0 1 1 3 

IS 1 0 1 1 (2) 1 2 0 6 (2) 

16 0 0 0 0 0 0 0 0 

17 0 0 0 0 0 1 0 1 

is 0 0 0 0 0 0 0 0 

Totals 16 (8)15 (11) 14 (9)13 (7)18 (6)17 (6) 7 (6)100 (53)
 

Table 2. 	Dlstributlon of Landings by Day of Week and Hour of Day
 
Puntarenas 1976.
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Gulf, a schedule also based on information from previous months' sales 
receipts.
 

Interviewers had a rigid schedule to follow each week, traveling each day 
by bus or motorcycle to the selected landing mites in Puntarenes. for 
example, an interviewer's schedule might have him at site number one between 7 
and 8 a.m., site number three between 9 and 10 a.n., back in the office until 
noon at which time he begins a schedule of site visits for the afternoon. lie 
va instructed to interviev the first boat lending at this assigned site 
within the assigned hour. The interviewers reviewed their data sheets for 
errors before turning the sheets over for processing. 

Collecting the data for the self-enueration method required visiting the 
participating fishermen once or twice a month, and transferring data to an 
Indentical set of records kept by the survey staff. Once back at the office, 
the records were checked for consistency. 

Processing. For both methods the dato sheets were received and edited by
 
a survey supervisor who checked for errors in the data. Where necessary, 
numerical codes were assigned before the data were transcribed to computer 
coding sheets. The coding sheets were then checked and errors eliminated by a 
team of faculty and students, a process that consumed considerable manpower 
and resulted in lengthy delays (see below). Once cleaned satisfactorily, the
 
data were punched on cards at the Ui academic computer center.
 

II. Evaluation of the Surveys
 

The evaluation focuses on the measurt-ent reliability of the survey data,
 
sampling problems causing imprecise measurement, and the costs of the two 
survey methods.
 

Measurerent Reliability. Since every attempt was made to draw a random 
sample for tilelnIerviev method, we expect estimates of population behavior 
based on sample data to have a reasonable degree of statistical precision. 
The purpose of this section is to characterize the extent to which the random 
survey method generated reliable measurements of population activity. 

Actual population activity is ssumed to be given by the landings receipts 
collected over the same period as the sample survey. The landings receipts 
contain the foXlowing data for each trip:
 

date and hour of sale;
 
llamea of buyer, seller and boat;
 
gear used;
 
days fished;
 
weight and value of landings by commercial class.
 

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

The average days fished per trip for the population, broken dov. by 
landing zone and gear type, are given In Table 3 (standard deviations are 
given in parentheses and the number of landings or trips, in brackets). 
Average days fished per trip for the sur..,y are given in Table 4, where! 90' 
confidence intervals follow the sample neant.. For five of the 6 s., plv 
estimates (i.e., 31Z) the population means lie within the corresponding 9U1 
confidence Interval. This suggests the survey data on days flshed do not 
yield precise estimates for the population as a whole.
 

Table 5 prevents the results of a single four percent mimple rando s.mple 
of all landing receipts. In this case, for 15 of the 16 estimrites the 
pope!mtion medns lie within the curresponding confidence interval. For day.
 
fished per trip, a simple random sample out-performs our field survey. This
 
is one indication that, despite all of our efforts, our survey sampling 
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Some reasons for this failure are program was not effectively random. 
discussed below. 

per trip -ire not quite asThe results of the sample survey data on catch 
the population and the

dismal. Tables 6 and 7 present the catch per trip for 
landing zor.u.
 

the population means lie within a 90Z confi
sample survey broken down by commercial class, gLar tyle and 


Here. 33 out of 5b (or 59Z) of 
sample estimate. Again. huwever,., four percent simple


dence interval for the 

landings receipts provides a higher proportion of "gOC.d"


random sample of the 

estimates (see T.ble 9). 
The survey sample also provide% acceptable estimates of catch c(riopoitIOn 

percent coapositiuon by selected 
tie survey iai ple. IN.Ing the

for the five motth period. Tablo 9 lists the 

commercial classes for both the population and 
(at - u.) between thethere Is no %tititl al dif ference 

pruvid'S 4o-d eati ates
Chi-square test. 
two sources for the entire 1wriod. ThL survey sa-3ple 

n tw i ndividu.l tiont h (Septt'mber .ind .,)vember),
of compusition for 
huwvr. 

cstimates,Sa.p2 Proble2%. ilay did utr , survey yield such our 
upon which we bashed our sampllngfur days fLihed. the vari.tble 

sample is not representative of theparticularly 
program? The answer is that our 

population. Table I0 presents the percent frequencies of days fished for both 

the survey sample and the population. Using the chi-square test, we must 

reject the hypotheril that the freq.ncy distributi,,n for the sa=ple survey is 

the sase as that for the popul.ition (at - .ul). In other airds, if our 

r.andum there I% oly .%re-,ote prubabi lity that this survey sample were truly 
carefu'ly conductedfrequency distribution would occur. Our sirvey .a' ro't 

we lgl'it-x;wct the s.mple for Puntarenasin Puntarenas (Zone A). Thereuore, 
In that zone. A smilar test for 

to be representative of the population 
the hypothesis of repr..entativeness. ThisPuntarenas sites, however, rejects 

conclude 4hi -,.t t!.r,;jgh th," -.:iun of drawing a
leaves us to that t 

random sample, we did nut succeed. 
snpl,- because of se InherentWe did not succeed in drawing i raed. .u 

flaw In the dealgn of the *uimpl ing proc.dur-. A.sdescribed above, the sample 

was drawn from an 1 .cted populatiun of landing., or trips, weighted by the 

number of dayb fished. The expected distribution of the landings and days 

fIshed aa taken a, the prev!.i. month'a actuail distribution (given by the 

landings receipts). liawever, th,.rc was confiderable change In the distri

.rx- oie mnth to the next. Table II showsbution of landitivgs indd!iY fiihed 
lhnged fruo muotth to month. The distrimhow the distributin ,.dap, :L'iicd 


bution of landings changed In .isteiler oanner, which often led us to not 

a boat at the time and place scheduled for an interview. In (act,
encounter 
we completed only 4.3 percent of the number of intevviewi planned, and the 

from the plannedrealized distribution of intervicw-i wa ulte different 


distribution (e.g., see Figurev I and 2).
 

The survel also resulted in large numbers uf interviews conducted during 

of being spread out over time. Table 12 presents theshort Intervals. instead 
for each week of the survey. One-third of the
 

weeks account for ove: two-thirds (217) of the interviews realized. There

fore, the timing of the Interviews 


realized number of Interviews 


was another cause of the unrepresenta

tiveness of our sample.
 
both surveys (self enumeration and interview)
Costs. The total cost for 


and the census (saleas receipts) is estimated to be approximtely $29,000. 

This figure includes the salaries of all URI and XAG personnel involved plus 

all supplies and travel expenses. To compare the cost of the two survey 

In their actual form would not be meaningful because they differ inmethods 3 

variables and observations obtained. 

To compare the two survey methods we estimate the cost of each system for 

the same number of variable (v) and observations (n). That is, we seek to 
that is of the form c 

number of 


construct 4. general cost function for each method 


c(vn). This general form will be broken into 
 four functions, each
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TABLE 3. Average Days Fished per Trip, Population 

.........Larnldnq . ito -Zones; 
Gear Type All Zones A C D 

All gear 1.57 1.95 1.37 2.03 
(1.45) 173891 (I.57) 151331 (0.77) 112651 (0.90) 13691 

Gill net 1.70 1.89 1.35 2.12 

(1.33) 137131 (1.48) 123901 (0.771 18611 (0.93) 12661 

Long line 1.42 1.45 1.25 
(1.08) 116601 (1.15) 113221 (0.65) 12851 

Hand line 2.25 2.25 1.56 1.96 
11.621 115441 (1.70) 110921 (0.91) 1631 (0.74) 1791
 

Source: Landings receipts. 

TABLE 4. Average Days Fished per Trip, Sample Survey 

Gear Type_P-:ye All Zones A ATy NooTeC -- -D 

All gear 1.S11 .13 2.03*! .26 1.12 ! .07 1.39 ! .19 

(1.43) (3221 (1.91) (1q51 (0.49) (125 (0.79) 1491 

Gill net 1.40 i .11 1.47 . .11 1.30±* .14 1.41 _ .22 
(0.33) 11773 (I.0S) 18673 (0.6S) 1571 (0.76) 1371 

Long line I.39±* .40 1.89*± .57 1.00 ! 0.00 1.00 ! 0.00 

(1.25) 1S9) (1.77) 1261 (0.00) (321 (0.00) Il 

Hand line 1.71 ± .40 3.440! 1.21 1.00 i 0.00 1.33 ! .39 

(1.16) Is91 (2.94) 1161 (0.00) (341 (0.71) (91 

Source: Survey Interviews. 
OCorruepoding population mean lies within the confidence level. 
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TABLE S. Average Days Fished per Trip. Simple Random Sample 

Gear Type=eaTpe -LandinaAll Tons A Site ZonesG 

All Gear 1.93' ± .14 1.99" ± .A1 1.49' ± .17 2.18 .28 

(1.48) 13081 (1.6S) (2G) (0.79) 1S91 (0.79) (221 

Gill net 1.86* ±..13 1.93' ! .28 1.45'* .21 2.30' .27 

1.36) 11521 (1.61) 19171 (0.74) (3571 (0.731 12071 

Long line I.52 

(1.13) 

± .22 

1681 

1.55 

(1.24) 

* .29 1.q7e 

1493] (0.87) 

.35 
117 

Hand line 2.13' " .30 2.04' ! .35 1.0' " .65 1.00 : 0.00 

(1.50) (65) (1.48) 1Q83 (0.89) 1571 0.00) 1173 

Source: Four percent random sample of landings receipts. 

*Corresponding population mean lies within the confidence interval. 



TABLE 6. Average Catch per Trip, Population 

Commercial Class _ 

All PG PIP CL I Bve PT CyA 1 CA 

AN trips 194.5 22.4 29.9 6.7) 25.3 14.5 63.7 26.8 

n. 8197 (340-.) (60.1) (71.5) (31.6) (130.0) j (160.3) (182.9) (71.6) 

----.------------------------------ By Gear Type . - -------------------

Gill not 202.1 28.0 3S.5 10.1 1 6.3 68.7 28.8 
n - 398 (222.6) (62.9) (64.5) (36.6) (70.7) (46.2) (127.2) (76.5) 

jLmg Una 14.1 1.6 s.4 1.8 18.6 9.5 80.4 22.8 

n - IM7 (262.1) (11.0) (38.7) (ISa)1 (41.6) (117.9) (180.3) (57.9) 

Hand Una 135.0 32.1 42.1 1.1 4.7 0.9 37.9 16.2 

n a 165 (07.4) (76.5) (93.0) (9.4) (15.6) (19.3) (85.1) (42.6) 

---------.--------------------------- By Zone-------------------------------------

A 209.2 20.S 31.3 7.2 32.0 17.5 71.1 29.6 

n - S" (355.4) (62.3) (76.3) (33.5) (105.9) (180.9) (14S.0) (79.3) 

C 141.6 21.9 22.9 4.8 1.8 0.2 70.2 19.6 

n - 1413 (193.7) (38.7) (41.6) (18.1) (12.2) (4.2) (157.2) (47.4) 

D 203.1 58.4 3J.6 0.1 1.2 7.4 88.0 14.4 

n - 3S (195.3) (91.7) (82.3) (1.3) (6.2) (39.9) (115.5) (24.4) 

Source: Landings receipts. 
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TABLE 7. Average Catch per Trip. Sample Survey 

Commercial Class
All PG PIP CL ByC FT CyA CH
 

All trips 171.0 ! 19.79 "19.6 ! 4.07 '31.6 ! 5.96 '8.S ! 4.09 *20.8 t 6.26 8.0 ± 5.63 '60.3 ± 9.36 19.6 ! 11.73 

n = 318 (215.2) (33.3) (64.8) (33.5) (63.1) (61.8) (1071.8) (51.4) 

By Gir Type-----------------------------

Gill net 191.3 ! 26.6 023.6 ! 5.23 15.5 ± 9.39 *9.8 ! 3.52 '22.2 ± 7.81 *8.8 ± 7.69 '59.2 ±14.28 12.5 ± 3.23 

n = 176 (215.2) (32.3) (76.8) (28.5) (63.4) (62.2) (115.5) (34.2) 

Lang line '114.8 	± 31.39 0.1 !±0.06 1.9 ! 1.86 *.S ! 6.41 *2.3 t16.0 '6.5!10.5 67.3 ±11.9 10.0 1 3.53 

(174.0) (0.3) (8.7) (30.0) (75.0) (39.3) (S5.7) (18.1) 

Hand line '113.9 - 33.6 '21.7 t12.9 23.7±11.8 '12.3 ±19.0 *3.8 ! 3.08 0.0 ± 0.0 340.3 ±17.0 *16.0±14.9 

n 	= 57 (201.0) (59.6) (5.5) (87.5) (18.8) (73.6) (61.7) 

----------------------------------------- By Zone .-------------......................----.... 

A 249.2 ± 37.4 *19.3 -6.7 '35.6± 10.7 17.0 ± 8.7 '1.8 ±12.8 '13.5 -11.6 '84.5 ±18.3 *30.8 ±! 9.8 

n = 137 (276.9) (39.8) (79.2) (63.2) (93.9) (86.0) (13S.2) (72.9) 

C 96.3 t 13.8 15.3 z 4.4 *29.7 ! 8.0 1.3 ± .89 '3.3 ±t2.3 0.0 ±!0.0 36.8 ± 5.4 9.3 ± 1.82 

n = 125 (93.1) (30.3) (53.6) (6.1) (16.6) (43.5) (12.3) 

D 125.6 ! 30.9 31.2 !13.3 23.2 ± 7.38 '1.2 ! 1.23 00.6 ! 0.S '9.5 ±12.5 37.1 ±16.9 '11.5 ± 3.4 

n = 36 (127.8) (SS.1) (30.S) (S.3) (2.3) (S.9) (69.3) (13.4) 

Source: Survey interviews. 

*Corresponding population moan lies within the confidence. 
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TABLE 8. Average Catch per Trip. Simple Random Sample CD 

Comrcial Class ______________ 

All PG PIP CL 
 B PT CyA CH
 
AN Irip *176.2 t 21.3 19.146-..29 *32.9 ± 7.70 6.9 ± 1.72 121.4 ± 6.12 2.4 ± 1.4 *62.0 ± 9.9 '33.3 ± 8.37 
n - 29 (221.1) (MS.2) (81.0) (18.1) (66.4) (14.7) (104.0) (83.1)
 

.... ByGrType------------------------------ -

Gill nt 608.2 1 27.4 *24.7 ± 6.25 60.3±10.0 7.1 ± 2.7 *28.7 ±10.9 2.8 ± 2.1 '69.6±16.0 '35.0 ± 7.18 
n a 156 2es.9) (47.6) (83.6) (20.5) (83.2) (16.1) (122.4) (541.7) 

Long lke 111.5 ± 25.0. 0.37±0.62 2.6 ± 2.67 0.33 ± .30 '16.9 ± 6.33 0.38 ± .62 '69.0_±19.12 '21.8 t 7.62 
n a S (116.6) (2.9) (12.6) (1.6) (29.4) (2.9) (83.8) (35.4) 

Hnd lin *125.5 ± 32.7 21.4±10.6 '35.0±13.1 *1.6 t 1.3 '7.6 ± 5.7 '1.73 ±1.8 *1.0±13.6 '17.5 ± 8.06 
n = 70 (116.7) (51.2) (66.8) (6.6) (29.1) (9.2) (69.4) (61.1) 

By Zone ..........----.........-.-
 --- ...........
 
A 6187.2 ± 27.6 '18.0 1 5.5 036.2 ± 9.5 '5.6 t 2.14 *28.4 ± 8.6 2.8 ± 1.9 58.9±11.0 *37.3 ±11.7
 
= 203 (260.0) (47.7) (82.8) (18.6) (75.1) 
 (16.8) (95.6) (102.0)
 

C 143.9 ± 33.8 '26.8 ± 9.9 '22.3 ± 9.6 *2.8 ± 2.0 '3.7 ± 5.4 '1.3 ± 1.26 '66.9 ±22.2 *26.0 ± 9.4 
n = 57 (155.6) (65.5) (66.S) (9.5) (26.4) (5.7) (102.0) (63.5)
 

D 56.5 ± 96.8 36.1± 16.2 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 = 14 (220.9) (37.0) (13.8) (0.0) (22.4) (19.2) (204.6) (35.9) 

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

http:69.0_�19.12
http:0.37�0.62


TABLE 9. Monthly Percentage Breakdown by Commercial Class 

CAMmrcal Classes September October November December January Entire Period 
Prim.rs Grand., population .17 .12 .11 .03 .09 .11 

(sample) (.13) (.04) (.13) (.09) (.18) (.11) 

Primers Pequene, population .17 .16 .13 .16 .14 .15 

(sample) (.26) (.08) (.13) (.28) (.26) (.18) 

Clealficado, population .02 .03 .04 .05 .03 .03 
(sample) (.01) (.0i) (.01) (.13) (.04) (.0s) 

eolllo-Caaon, population .11 .15 .12 .12 .16 .13 
(sample) (.10) (.23) (.08) (.08) (.08) (.12) 

Posts Tiburon, population .06 .07 .08 .09 .07 .07 
(sample) (.06) (.12) (.03) (.0) (.0) (.0S) 

Cola-Agrla, population .37 .36 .37 .34 .33 .35 

(sample) (.34) (.36) (.49) (.31) (.22) (.36) 

Chatarrao population .10 .12 .11 .16 .16 
(samj) € ... (.13) (.09) (.10) (.IS) (.11) 

.1 
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PIGMM 1. 	 Distribution of Actual and Planned Interviews 
by Day of Week (Punta, Noveuber, 1976). 
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FIGURE 2. Distribution of Actual and Planned Interviews by 
Hour of Day (Punts, November, 1976).
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TABLE 10. 

PUntauwias Sites 

Punta 


Enramada A 

Enramda B 

Enramad C 

Ircado 

PMasrnMs 

Other Sites in 
Puntarenas 

Costa do Pa1aros a&M-allo 

Nispero 


Other Sites 

Percent Frequencies of Days Fished 

Survey S le 
GIll No M Une Han Un Other 

.120 .0Q9 .063 .053 

.000 .022 .00 .000 

.045 .003 .006 .012 


.023 .0Cz .012 .026 

.073 .002 .026 .018 

.035 .012 .002 .004 

.O0 .002 .000 .020 

.136 .063 .067 .000 

.039 .000 .023 .020 

.00 .000 .000 1 000 

for Survey Sample and Population 

Poul_ation 
Gill Net L Line Hand Line 

.148 .030 .060 

.005 .054 .000 

.058 .026 .009 

.017 .001 .032 

.045 .022 .062 

.051 .005 .017 

.003 .003 .000 

.087 .026 .007 

.041 .00 .011 

.025 .00S .0SS 

Other 

.021 

.002 

.001
 

.004 

.013
 

.022 

.004 

.004 

.002
 

.010 



TABLE 11. %Distribution of Days Fished, Landings Receipts 

Landing 
Site
Punta 

Month 9 

10 

11 

13 

13 

17 

T 

8 

12 

15 

Days of the Week 
W TH 

10 18 

16 11 

20 6 

F 

12 

16 

20 

S 

20 

20 

13 

S 

10 

6 

10 

T.D.F.* 

753 

1,001 

6r7 

# Trips 

W0 

419 

205 

12 21 8 19 24 13 10 7 060 10 

1 19 10 10 6 10 10 19 377 157 

Averages 

Landing 
Site
Punta 

Month 9 

10 

16.6 

6 

4 

5 

7 

14 

18 

10.6 

8 

20 

16 

9 

9 

7 

15.8 

10 

11 

6 

13.0 15.0 

Hours of the Day 
11 12 13 

3 S 2 

6 12 7 

1 

6 

S 

17.0 

15 

6 

1 

16 

2 

2 

10.0 

17 

2 

-

18 

2 

1 

6i8.2 

A.M. 

61 

5 

26S 

P.M. 

25 

21 

11 

12 

5 

7 

9 

13 

10 

15 

7 

13 

11 

11 

3 

11 

5 

12 

1 

2 

0 

0 

3 

6 

1 

6 

1 

-

3 

1 

09 

1 

i1 

31 

1 8 8 19 15 12 0 5 0 a 3 2 2 66 20 

Averages 

*T.D.F. = 

6.8 12.4 16.8 

total days fished. 

10.2 10.2 5.0 7.8 3.2 5.0 3.8 2.6 1.0 1.1 6.3 25.2 
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TABLE 12. Number of Interviews per Week, Survey of Artinanal 
FIPhermen, Gulf of Nlcoya, September, 1976 - January, 1977 

Date Week Zor A Zones CrD Totals 
Sept. 1-14 1 12 12 

15-21 2 7 9 16 

22-29 3 10 17 27 

Sept. 30-Oct. 6 4 3 3 

Oct. 7-13 5 23 23 

14-20 6 10 2 12 

21-27 7 13 20 39 

Oct. 28-Nov. 3 8 3 3 

Nov. 4-10 9 13 13 

11-17 10 19 19 

18-24 11 3 16 19 

Nov. 25-Dec. 1 12 4 18 22 

Dec. 2-8 13 

9-15 I 8 8 

16-22 15 5 5 

23-29 16 1 40 41 

Dec. 30-Jan. 5 17 1 1 

Jan. 6-12 16 

13-19 19 11 11 

20-27 10 1 45 46 

28-30 21 2 2 

322 
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representing the cost of a phase of the survey:
 

4 
c - c(v,n) a 	Z fj(v.n)
 

J-I
 

where j denotes a separate phase. The specific function form of the fj is 

+ 03nv + u4mv' (1)
fj - QO + 'I + u2n 

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


Table 13 indicates which steps or activities of each phase imply costs 

are fixed or that vary with either the number of variables or
that 
observations or both. Table 14 presents the costs of each method in terms of 

procedure for 	 determiningthe functional relationship specified in (1). The 
the coefficients for the variable costs is less than perfect but 

The cost of an activity that is assumed to vary with thestraightforward. 

number of variables is divided by the number of variables to obtain the 

coeficient value.
 
in the last 	 term (1) plays a significant role inThe value of o 


the two methods. This exponent, where
determining the ralative efficiency of 

we assume i > 1, is meant to reflect the cost of greater complexity. The more 

the more training and monitoring requiredvariables a fisherman has to record, 
given quality 	of data. For the interview moreby survey personnel to ensure a 

time to conduct the interview.
variables imply more questions and, hence, more 

more complex issues, requiring more
Also, more variables typically deal with 


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, 
values of t are chosen arbitrarily. While there is no 

statistici evidence to suggest what the 0 values might be, we reason that the
increases. The 


interview system.0 for self enumeratbi'n should be greater than the o for the 
This is based 	on the assumption that it is easier, i.e. less costly, to train
 

data on more 	 variables than it is to traina few interviewers to collect 
set of
several individual fishermen to record data on the same large 


variables.
 
The equations for TC1 and TC2 provide rough estimates of the cost of 

in another setting similar to Costa
duplicating each of these two methods 
the Fisheries 	Department in Costa
Rica. However, the present problem facing 

Rica is which of these two systems should be continued. Therefore, we require 

of the costs for each system that will contintue over time. Theestimates 
we expect to continue over time are those enclosed in parentheses
costs that 

in Table 14. 	 Summed, these costs yield equations SE and 1 in Table 14, which
 
of the two surveyare meant to provide estimates of the periodic costs 

methods. 
We ate 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 is 10, the minimum that would yield any useful data 

beyond what the stles receipts provide. Ten variables are intended to 

represent the minimum acceptable set of information to be collected (and would 

likely include the date and place of sale, weight and the catch, total 
crew size, gear type, trip operating expenses, payment
revenue, days 	fished, 


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 some
 

detail on fishing locationr and time with gear in the water. The last size,
 
the original
300 variables, would represent a slightly shortened version of 


questionaire.
 
number of observations, n)Increases in 	 the size of the sample (i.e., 

improves the statistical precision 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 Interview 

__F v n F v n 
1. Planning 

a. 	 selecting population and unit X X
 
of analysis
 

b. 	 frame survey X X 
c. 	 personnel and resource X X 

Identification 
d. 	 selecting collection method, X X
 

spe--!!: variables, sampling
 
procedure
 

2. 	Design 

a. 	 instrument development X + + X + + 

b. 	 sample size X X 
c. 	 collection frequency X X 
d. 	 respondent selections + X 
e. 	 sample drawing X X 

3. 	 Collection 

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

4. 	 Processing 

a. 	 editing X + + X + + 
b. 	 coding X + + X + + 
c. 	 transcribing + + + + 
d. 	 cleaning + + + + 

Note: 	 F z 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 14. Survey Cost Functions* 

----------------------Self Enumeration Method -------------------------

XIV X2n X 3nv X4nvoX0 

J1 2,278 

2 1,632 20.9v 1.6n 

3 (.167n) (.O02nv 
2) 

4 (544) (.006nv) 

TC1 (0) = 4,364 20.9v I.627n .006nv .002nv
2 

SE = TCe(t) = 544 .167n .00Snv .002nv
2 

Interview Method --------------------------

X1V X2n X3 nv X 4nvOSX0 

J=1 1,150
 

2 3,061 6.8v .002nv
 
1 2

.002nv .(7.26n)3 (206) 

4 (83) (.00Snv) 

TC 2 (0) 4,500 6.8v 7.26n .0052nv .002nv1.2 

1 2 
I = TC 2 (t) Boo 7.26n .005nv .002nv 

*Ali figures are In 1976-1977 U.S. dollars. 
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data. For a probability of .95, we have estimated the sample ixes necessary
 
to yield sample estimates for each gear type that lies within rZ of the true 
mean for each gear type (see Table 15). For example, simple random sampling,
with a 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 Lhe 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 yield 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.
 

Substituting the values for v and n in the equations for SE and 1, given
 
in Table 14, yields estimates of the cost per period for each of the two
 
systems. It is immediately obvious that the self enumeration system is 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
 
illustrated 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 sup'2rior 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 is 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 self enumeration method is less costly for small sets of
 
variables, it has at least two signif

4
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 is 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
 
is subdivided between urban (Puntarenas) and rural home bases.
 

The other major disadvantage of the self enumeration method is that the
 
sample of fishermen is 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., 25% every year). 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
 

2
 
- 5544 + .167n + .O06nv + .002nv


to:
 
-

2
 
- 870 + .532n + .006nv + .002nv

(These calculations further assume it will be as costly to recruit new
 
fishermen into the system as it was initially.) This modified self
 
enumeration system still is 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 is 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,
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TABLE 15. Sample Size Requirements 

Simple Random Sampling 

Gear Type 
Precision Gill Net Lona Line Hand Line Total 

r = .05 1,270 1,390 1,096 3,756 

.10 417 1,037 S118 2,002 

.15 197 4153 299 949 

.20 113 285 182 580 

Stratified Random Sampling 
Gear Type 

Precision Gill Net Ln 9 Line Hand Una Total 

r = .05 1,035 577 378 1,990
 

.10 328 183 120 631
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TABLE 16. Cost Estimates for Self-Enumeration and 
Interview Method ($1,000) 

relative error, r%: .25 .20 .15 .10 .05 

sample sluz, n: 400 600 1,000 1,000 4,000 

Number of Variables: 

V = 10 SE .7 .8 1 1.4 2.3 

1 3.7 5.2 8.1 15.0 30.0 

V = 40 SE 2.0 3.0 4.0 8.0 15.0 

1 4.0 5.0 8.0 16.0 31.0 

V a 100 SE 9.0 13.0 21.0 42.0 8.0 

1 6.0 6.0 9.0 17.0 34.0 

V = 300 SE 73.0 110.0 183.0 36.0 718.0 

I 5.0 7.0 11.0 22.0 43.0 
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to interview a pre-selected fisherman at the time of eale would be difficult 
(costly) and probably require an Interview at his home between fishing tripe. 
Without self anuseration of the information required, the accuracy of the data 
obtained would probably drop significantly--unless, of course, a visit was 
made Imediately after each trip. Visiting each fisherman at his home would 
incur substantial travel costs, especially for fisherman living outside
 
Puntarenes, as it is not uncommon for a full-time fisherman to make 15 to 20 
trips per month.
 

Ill. 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 Nlcoya.
 

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

2. Maintain a flexible and experimental attitude towards any system
 
adopted. Conditions in thu fishery and the needs of HAG will likely change,
 
and greater experience 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 
status of costs and earnings by major gear type in the fiihery. 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 attention by 
inviting them first to meetings with government officials and other important 
people, or by notifying them first of new opportunities for government 
-assistance. 

Two other problems remain that will have to be faced eventually. One 
concerns reliable 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 comes 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 devising appropriate management policy.. 
Therefore, some attempt should be made soon to begin collecting catch data by 
species. This could be accomplished by training the prxwary buyers to record
 
sales by species, but this likely would take considerable time and effort to 
implement successfully. An approach we suggest for consideration is to
 
regularly sample landings in order to make estimates of catch for the 
important species.
 

A primary goal of fisheries 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
 

ISeveral individuals were involved in each of these surveys. Of 
particular mention are the personnel of the Ministry of Agriculture, Costa 
Rica, who made these surveys possible: in San Jose, Ings. Eduardo Bravo and 
Hilton Lopez; end in Puntarenas, Srs. Eloy Arrieta, Jorge Barrantes, Giovanni 
Carranza, Luis Castro, Hernan Ortega and Justo Perez. URI field staff 
included Jan Johnson and Phil Logan.2For example, in a few rural areas an icebox was used to store the catch 
of a few small boats. After a few days, toe total catch was sold in one 
transaction.


3
The bookkeeping system collected dati, 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 trips at an
 
approximate total cost of $12,000. The sles 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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5. SOCIAL AND CULTURAL ASPECTS OF SURVEYS OF SHALL-SCALE FISHERMEN
CHAPTER 
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
 
efforts in LDCs. For example,
relative effectiveness of data acquisition 


on catch and effort statistics or
 resource assessment techniques often rely 

practically impossible
return of tagged fish. Both of these types of data are 


Further, our knowledge
to obtain without cooperation of the fishermen. 

the types of fish caught and utilized is so minimal in some
concerning even 


regions that research preliminary to actual resource assessment could be
 

to stress that the biologist could use the
rather costly. We would like 
local fishermen to provide guidelines
rather considerable knowledge of to
 

facilitate acquisition of data concerning identification of fish stocks,
 

number of species involved and aspects of their distribution and numbers. The
 

this chapter will focus on aspects -f obtaining data from local
remainder of 

fishermen and the usefulness of the types of data they can provide.
 

1. Obtaining Data from Fishermen
 

The importance of using the proper approach for obtaining data from fish

ermen can be illustrated by the experi.-nce of the author. During this
 
as ii many other fisheries projects, the
fisheries research project, as well 


link in obtaining data about the small-dcale
fisherman himself was a crucial 

can supply certain infnrmation since
fishery. lieis often the only person who 


much of his work is conducted away from shore and not easily observed. This
 
fisherman a world-wide
separation from land-based society has given the 


secrecy and deception. The fisherman's cooperation in
reputation for 

providing data Is therefore essential. It was thus necessary to determine the
 

values that fishermen held concerning some of the
attitudes, beliefs, and 

questions that 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 situation for obtaining
 

we were conducting was in small,
attitudes of fishermen toward the research 

natural interacting groups--small groups of fishermen who had gathered to dis

fishermen feel they
cuss football games, women, etc. I- such small groups 

their minds. When


have support of companions and are more likely to speak 


spoken to individually, fishermen are likely to acquiesce to what they think
 

the interviewer wants to hear.
 
The anthropologist and his research assistant were rather familiar faces
 

among the fishermen, anL they could enter such groups and gradually turn the
 

conversation around to t e economic and biological 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
 

said they were afraid that the information was going to be used for (1) taxes;
 

(2) to close the gulf or areas of the gulf to fishing; and (3) to prohibit the
 

use 
of nets in the gulf. When asked if anyone told them why the data was
 

being gathered, they said no. After being told the potential benefits of the
 
fishermen
research program, the attitude of the entire group changed. The 


said that since they were afraid the data was to be used against them, they
 
truth when responding to questions. Their admitting
did not always tell the 


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 

the research. They said they had simply been questioned
potential benefits of 

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 ttey 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 understanding various goals of the research. This indicates
 
that full explanations of programs should be provided to fishermen and all
 
inspectors.
 

This example indicates the important role that proper communication of
 
purpose can play in obtaining data from small-scale fishermen. As the ecample
 
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 important 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 (national, local dialects, etc.), or a combination of language
 
and illustrations; (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 example, 
relative social status and familiarity of the sender and receiver dictate mes
sage form and code in 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 rnly a rudimentary 
grasp of reading or the national tongue. The intriczcies of these inter
relationships suggest that one must be sensitive to the structure of com
munication events within the local groups of fishermen, either 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 communication
 
and the transfer of innovations suggests that individuals most likely to com
municate effectively with small-scale fishermen will be those who have empathy

with, can identify with the fishermen, and who are credible in the fishermen'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, cautions that prestige is not a good means of
 
identifying opinion leaders who will be effective 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 nttributes associated with
 
opinion leaders. Nevertheless, even within a specific domain, itis difficult
 
to identify an opinion leader with only the use of identifying characteristics
 
such as social status, degree of social participation, mass media exposure, 
etc. It is often necessary to rely on sociometric techniques (cf. Menzel and 
Katz 1956, Lionberger and Copus 1972). If for some reason (i.e., presence of 
opinion leaders with a vested interest in the status quo) it is not advisable 
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 in
 
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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marketing specialists) or opinion surveys of attitudes, beliefs, and values 

concerning the various channels can be conducted to determine the most 
be done on a trial and error basis. Never

effective. Sometimes this must 

success often
theless, even when an eifective medium has been isolated, its 


depends on other factors. For example, Sinha and Hehta (1972) note that suc
depends on the farmer's
ceks of instructional television In India often 


motivation to change. Rogers and Shoemaker (1971) cite numerous studies which
 

(e.g., radio, newspapers, television) are

indi-:ate that although mass media 


function (bringing to awareness) interpersonal
Important at the knowledge 

channels are important at the persuasion function. Most important for inter

channels arenational dealopment proframs, they indicate that the mass media 
in lesser developed countries when used in
 

channels in organized small groups of indivi
more effective amoi:d peasants 

combination with Ir,.,rkersonal 


to attend and discuss mass media programs.
duals who regularly ec't 

he noted that degree of functional
Although it is obvious, it must 


mass media channels can be conliteracy must be determinmt, before written 

sidered a viable alternativL. Additionally, and less obvious, if pictures
 

form an important parz of .he communicative event, 
target group familiarity
 

interpretation of two-dimenslonal pictorial material should be taken
 

into consideration (cf. iudson, 1967).
 
with the 


Use of proper code Is also an important consideration, and it is not 2s
 

simple as merely selecting a language with which the target group is familiar.
 
than another
In bilingual contexts, one language may have more prestige 


196b) or may be situationally dependent with
(Lambert et al 1958, Rubin 
respect to its usage. For example, Rubin (1968) reportb that variance in use 

of either Guarani or Spanish in Paraguary depends on locati.n, degree of for

mality, intimacy, seriousness of situation, and sex of participants. Even 

when r.nly one lang,'age is spoken, there may be different codes which signify
 

degree of respect, social class, and other variables. Brown and Ford (1961)
 

the extent to which degree of intimacy and status effect direct
clarified
address usage in Aaerican English. Further, Ceertz (1960) indicates that 

speech, including honorifies which are related to
Javanese has three levels of 

the participant's age, sex, kinship relation, occupation, wealth, education,
 

content of conreligious commitment, family background, social setting, 


versation, the background of social interaction tetween th speakers, and the
 

presence of a third prson. The foregoing are not Isolated examples. 
 Such 

,ccurs in many soci,.ties around the world (cf.variance: in 1language usak., 
and fallor' t,) adhere to these ustsily unwrittenBgirlng 1970, Ilymes 1964b) 


rules may lessen the credibility of " message.
 

It should be noted that strict adherence to the foregoing precautions will 

not necessarily guarantee adequate communicatior.. As one sensitive change 

agent noted, "we spoke the same lai.guage, but we didn't coN"--!taLe_ (Weller 
1975a, 1975b, Szalay,
1965: 1) Recent psycholinguistic - search, (Pollnac 

Lysne. and Bryson 1972) has Indicate-d a significant degree of variability in 

semantic structire wrilch Impedecould effective communication. Wallman (1965) 

indicates that in Ha~utoland, the failure of a number of development schemes 

to semantic problem,; in the commonication ,,fmeasurement. 

Catch and -fntort statistics rely heavily o(n crt.munication ut measurement 

tmliespent, etc.); hence, ttforts must be made to utderstand 

can be attributed 

(amounts caught , 

the meaning of xeasurement 
 and the diffe.rent systems of quantification used by
 

the local flk,,herm,.n.Pollnac (1974) de.knstrates a fair amount of semantic 

food plants among the Haganda and argues thatvariability with r..sect to 
sensitive to variability in the semantagriculture change agent. must become 

ics of agriculture if they are to effectively communicate with various 

fisheries research, names for fish
 
sectors of the population. With respect to 

one area of the coast to another. Additionally, some fishsometimes vary from 
growth cycle in some regions
have different names at various stages of the 

(Pollnac this volume); therefore, attempts to question a fisherman concerning 

species -X" may reault In responses to different types in different regions. 



96 

Data gathered without an understanding of this linguistic phenomena would 
surely result in unusual size 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 examination 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 small-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 must be determined and understood to insure proper
 
question form and interpretation of responses concerning quantities. Finally,
 
naming 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.
 

II. Useful Data Provided by Fishermen
 

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

All fishermen have names for the types of organisms they capture. What is 
surprisn: is the quantity of marine organisms which are recognized slidnamed 
by local fishermen. For example, Anderson (1967) reports over 400 marine 
organLsm, which are named and recognized by Hong Kong boat people. Cordell 
(1972) 11its over 140 fish named by estuarine canoe fishermen in northeastern 
Brazil; M,)rrill (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 licoya, Costa Rica. All of these taxonomies are relatively complex 
and hierarchically 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
 
features
locally appropriate systems for locating fish according to physical 

day and
in the marine environment, moon position and phase, tides, time of 


year, and various meteorological phenomena. Once again, anthropologists have
 
(e.g., Cordeli 1972, 1974;
illustrations of these folk scientific systems 


Forman 1967). This type of information can be of use to fishery biologists in
 

the structuring of sampling techniques for maximum efficiency. For example,
 

information regarding 
location, behavior, and temporal variability of stocks
 

will permit the use of sampling techniques (e.g., stratified cluster sampling)
 
and and result reliable
which will conserve both time effort will in more 


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 is not available on various
 

fish stocks. Here, we would like to suggest that oral histories concerning
 

catch and effort be obtained from local fishermen. A sample of such histories
 

should be obtained and compared to assess their reliability (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 if 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 fisheries
 

biologists 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
 

a great deal of time and effort on the part of the fishery
therefore conserve 

in enhancing their credibility in the
biologists and, in the process, result 


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 interviewing. 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 fisherman 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 life 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 o! 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 
life 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 aet 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 3re the most similar in the triad. The total number 
of times each possible pair of terms is classified as most alike 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 da Pajaros. The 1976 survey was divided into two 
separate 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 small-scale fishermen (captains and crew) who were landing
fish, working on their boats, or simply visiting the landing aite were 
interviewed. The interviewer travelled from point to roint starting at a 
different landing site each morning; thus, the times of interviewing at the 
various sites were distributed throughout the day. This system of visiting 
landing sites at various times throughout the day eliminates possible 
systenatic bias due to landing time. This technique of quota sampling was 
used because reliable lists of smell-scale fishermen were not available. For 
purposes of analysis, each sample is conceptualized as a sample from the 
universe of all hypothetically possible data sets collected under the same 
conditions (Chain, 1976; Thomas, 1976; Freund, 1960). Almost any current 
journal in 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 random saaple. Further, since we did not sample all fishing communities 
our sampling procedures do not allce 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 Costs Rica. No matter what the convic
tions one has concerning the ratio.ale behind the use of statistical tests of 
significance, carefully collected data frcm subgroups containing a quota 
sample drawn 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 informants within the subject population
(here smell-scale fishermen) were also used throughout the research. Key 
informants are individuals having considerable knowledge concerning the domain 
of interest. Key informants were used to obtain historical data, folk taxo
nomies, beliefs about fish behavior, and crew structure. A summary of the 
types of data collected and the methods used can be found in the attached list
 
of anthropological data.
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Anthropology Data List
 

Daa Type M od_.e_* 

Sociocultural 

age 5 

education a 

years fishing 8 

full/part time fisherman a 

other, prior, alternative occupation a 

number of dependence a 

father's occupation 4 

kinship Involvement In fishing a 

material culture (u~ehold goods, house ovnership) 0 

mass media exposuro (radio, TV, newspaper, magazine, etc.) a 

crew structure (captain's role, how select crew, etc.) k 

Attitudes, Beliefs, and Values 

most like/dislike about fishing 6 

qualities of a good fisherman a 

semantic differential on farmers vs. fishermen a 

semantic differential on fishermen vs. administrators s 

attitude towards son becoming a fisherman a 

future perspective (best & worst things that could happen) 0 

self-nchorinS scale (ladder of life) for measuring • 

expectations of goal attainment 

procedures for securing good luck G 

Cooperatives 

membership 8 

why/why not join s 

why quit a 

perceived benefits of a cooperative s 

perceptions of cooperative function s 

characteristics of good and bad cooperative members a 

problems of existing cooperative 8 

what respondent would do if he were the head of the 9 

existing cooperative as a means of improving it 

*s , survey; k - key Informants 
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Data Type 
 Method*
 

Resource and Its Exploitation
 

history of exploitation and equipment used 
 k 
taxonomy of fish 
 k
 

beliefs about behavior of corvLna & shark 
 k
 
dyadic comparison (shark & corvina) 
 k
 
triadic comparison (corvina) 
 a 
use of tides, moons, currents and fishing spots k,s
 
changes in production over the past 5 years and 
 s
 

perceived causes
 

Economic
 

Equipment 

vessel type 
 s
 
vessel ownership 
 5 
gear used 
 s
 

Effort. Income, Personnel
 

days, hours, trips per day/week 
 a 
income per year (fishing and other) 
 a 
income from fishing in past month a 
income maximum and minimum months a 
crew size 
 5 
reasons for selection of specific middleman 5 

success at fishing (rank) 
 k
 

Investment
 

gratification orientations 
 a 
conditions leading to investment in gear a 
type of gear most likely to invest in a
 

Other
 

Use of book perceived benefits and disadvantages a
 
perceived alternatives If no more fishing in the gulf a
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CHAPTER 7 	 FOOD SCIENCE AND TECHNOLOGY SURVEYS OF QUALITY
 
ASSESSHENT AND PRESERVATION METHODS OF FISH
 

By D. azantzis, C.O. Chichester, S.H. 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 

ice at least in the market places, this is not universal.
use 

It is estimated that these fishermen supply a significant percentage of
 

populations immediately adjacent the sea in the
the animal protein to the to 


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
 
Substantial losses are
distribution systems for this animal protein are poor. 


incurred, thus depriving the dependent population of needed protein. In this
 

series of studies 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, if methods were improved, the possibility of
 
the population.
significantly 	increasing the availability of fish to 


made to assess the condition of fish from
In these an initial attempt was 

the 
point of capture to the point of consumption. In Costa Rica fish were
 

to the market in
sampled first 	as they were caught, again before being taken 


the capital city, and then finally when displayed for sale. Samples were
 

using several techniques including microbiological
assayed for 	 freshness 

sanitary conditions in the distribution
assay. Observations were made under 


process for the fish in Costa Rica. In Guatemala fresh processed fish in
 

were examined and observations were made
various markets of the capital city 

were by no means
relative to the sanitary conditions. While these surveys 


indicative of 	how the handling methodology might
exhaustive, the reports are 

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
 

was to terminate that
ICAITI in Guatemala. It was evident when this project 

to work in the
interest had been generated to suggest that they would continue 


area.
 
Basically, since fish freshness was the determinant, we reviewed methods
 

and freshness and for the preservation of fish.
for measuring fish quality 

Three major topics were examined and summarized as follows.
 

1. Fish Freshness
 

these topics,
Several books, chapters of books and booklets exist on 


expecially the latter two, hence the preparations were meant to be introduc

tory and general. Freshness assessment is 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,
 

and wish to acquainted with the
particularly laymen technicians, who get 


equipment and Its use.
 

Simple, Fast, 	Inexpensive Methods of Assessing Fish Freshness
 

Freshness Is important in determining the quality of fish and much effort
 
suitable methods of its assessment. In many
has been expended in search for 


countries, quality control of fish for human consumption has been based on the
 
were
organolalc 	~ftsessment of charpristics and attributes which found
Previous 'age 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 is caught

(captured) and the time when spoilage is 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 influences the quality of the final product. Marketability of fish 
influences the economics of the fish industry--that is, how much is sold--and
 
this in turn determines the economic viability of the industry.
 

In addition, freshness is 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 is 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 selling, have significant effects on freshness.
 

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 freshness 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 sampling 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 IOZ to 
ensure that nearly all of his product is acceptable. This means 10 defects 
maximum per 100 units. When the quality of lots submitted for inspection is 
16 defeats per 100 units, 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 
Z Probability 0 1 5 10.5 19 30 50 80 89.3 

Types of Methods Used 

Subjective and objective tests are used for checking fish freshness.
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Subjective (organoleptic) criteria:--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 only 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 is 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 the senses is 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 is, 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 difficult one, and even experienced judges often
 

differ in their evaluations.
 
Sight:--In almost all cases, the detection of deteriorations and defects
 

is acomplished very efficiently and rapidly by sight. Instruments or machines
 
have ro 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
 

are noted.
 
Smell:--This sense is 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 is 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 spoilage, the area of so-called incipient spoilage.
 

Touch:--In assessing textural attributes (firmness, softness, mushiness,
 
rubberiness, woodiness, succulence, di/ness), the sense of touch is used as
 

occasion demands. Testing with the Lingers 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 is considered 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, is a matter of opinion and experience at any given time.
 
Judgment:--Judges should be experienced or trained. Otherwise, to be of
 

value, assessments must be obtained 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 in 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 

A. Sight: 
1. Skin 

2. Eyes 

3. Gills 

B. Smell: 
1. Gill and 

Body Odors 

C. Touch: 

A 

bright, 
shining, 
no bleaching 

clear, 
dark appearance, 
convex shape 

bright red, 
mucus, 
translucent 
(herring and 
mackerel brown) 

fresh, 
strong,
seaweedy,
shelfishy 

fish flesh elastic, 
scales stiff 

Grades 
BC 

waxy, dull, 
slight loss of some bleaching
bloom 

plane, slightly concave 
slightly opaque gray pupil,
pupil opaque cornea 

slightly opales-
cent cornea 

pink, gray, 
mucus, bleached 
slightly opaque mucus opaque 

and thick 

no odor, definitely musty, 
neutral odor, mousy, etc. 
trace of musty, bready, 
mousy, etc. meltyo etc. 

D (unfit) 

dull, 
gritty, 
marked bleaching and 
shrinkage 

completely sunken 
gray pupil, 

opaque, discolored 
cornea 

brown, 
bleached, 
mucus yellowish, gray 
and dotted 

acetic, 
fruity amines, 
sulfide, 
faecal 
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separate area or in a room isolated from processing and other industrial 
operations. 

Use of the Torryseter for Measuring Freshness
 

The 	 Torrymeter is an Instrument that measures changes in the dielectric 
properties of fish. It has been tested extensively in England and results 
have shown the applicability of the instrument compared with chemical and 

sensory tests. The instrument requires a larger sample 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 is a very economical method, though the equipment itself costs 

about $1,200.
 
5) So far, no breakdowns of the instrument have been reported.
 

It is 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. 
Figure I 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) Always 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 the red button on the back of the meter and hold it. Write down 

the reading. 
6) Press the reset button again and go to the next fish. 
7) 	 Keep the Torrymeter clean and maintain the probes free from slime 

before measuring the neuc sample.
 

Care 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 should read carefully the manual supplied by the 
masnufacture.r or dJstributor. ie equipment and/or more information on it may 
be obtained from C. R. Intern~ational Electronics Ltd., 99 Frimley Road, 
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Camberley, Surrey CUIS 2PP, England.

Freezing has a drastic effect on 
the cellular constituents of the muscle.
 

It is 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 
cases 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 freezing. It
 
is 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 Rhode Island are 
shown in Table 2. Torrymeter readings were
 
taken on whole, dressed and s.in-on fillets of yellowtail flounder, whiting,

scup and butterfish and compared with sensory analysis of a scale of 1-9. A 
sample of a score sheet is shown in Table 3. 

Objective criteria:--ObjectIve tests are chemical tests used to measure 
the degree of freshness or the lack of it. 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 THA test is the one that has been most widely
used in 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 is generally not found in freshwater fish, consequently this method
 
cannot be employed with this category of fish. It has been suggested that THA

is a product of the early satges of spoilage and that it may he lost during
storage. ThA levels are usually different for different specteo of fish.
 

However, because the correlation between ThA values and iensory appraisal

is not a direct one, and because THA values reflect increasing spoilage rather

than loss of freshness, the test cannot be consIdered an adequate guide to 
early loss of quality.

Hypoxanthine:--Nucleotide degradation in fisi. muscle commences at death or
early postmorten and proceeds throughout storage. The autolytic processes
involve dephosphorylation and deamination of adenosine triphosphate to form 
Inosine monophosphate, which is degraded to inosine and finally to hypoxan
thine. Hessurement 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 leas abundant, its increased 
levels during storage have been demonstrated and its 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 its extr&,polated starting value. These would include, among
other things, pre-chilling delays, actual temperatures of storage, variations 
In enzyme activity from one stock of fish to another, seasonal variations,
size of fish and pH of flesh. 

An indicator method for hypoxanthine developed at URI (Jahns at al., 1976)
employs an enzyme test strip which is moistened with fish extracts and then
compared with color changes obtained with strips dipped in known amounts ofhypoxanthine. The application of enzyme methods In fish tissue as an index of 
freshness can provide objective, inexpensive and rapid approaches to the 
assessment of seafood quality. 

The preparation of 
the enzyme test strip Is as follows: Reseazurin is 
dissolved in 100 ml of hot 0.17 m phosphate buffer (pH 7.6) at a concentration 
of 11.6 mg. The solution is cooled to room temperature and 7.598 gr of
amonium sulfate Is added. Gelatin 50 mg/wd Is dissolved In boiling water,
cooled to room temperature and 0.5 al is added to 4.0 .l of the Rsazurin
solution, followed by 0.5 al of xanthine oxidase solution (10 p/ml). Chro
matographic paper strips, dried at IO0C over night, are soaked for 10 sac in 
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TABLE 2. Relationship ,: tt ; Sensory Scores for 
Freshness and gr 'orrymeter Readings* 

General gr Torrymeter Readinqs
days appearance whole dressed skin-on fillets 

Flounder 	 .1 9 15 15 1s 
4 6.6 13 13 13 
6 6 12 12 12 
8 4 11 11 12 

11 3 11 11 11 

Whiting 	 1 9 13 13 14 
4 6.4 9 7 10 
6 6.2 5 5 9 
8 3 4 2 9 

11 2 3 2 7 

Scup 	 1 9 12 11 11 
4 7 11 10 9 
6 7.5 11 9 8 
8 5.4 10 9 9 

11 2 9. 9 

Butter- 1 9 12 11 11 
fish 4 7 6 5 7 

6 6 5 4 4 
8 5.A 4 4 3 

11 3 4 4 2 

* These values merely Indicate trends and relationships which resulted 
from limited experimental trials. 



TABLE 3." Outline of Organoleptic Score Sheet 

NAME IDIVISION DATE1

CODE TaseTaste CODE TTexture . CODE Appearance
A rceOdor oDE 

9 LIKE 9 .LIKE 9 LIKE 9 LKE 
EXTREMELY EXTREMELY EXTREMELY EXTREMELY 

LIKE LIKE ILIKE LIKE 
VERY MUCH VERY MUCH VERY MUCH VERY MUCH 
LIKE LIKE LIKE JIKE 
MODERATELY MODERATELY MODERATELY MODERATELY 

LIKE iLIKE LIKE IKE 
SLIGHTLY SLIGHTLY SLIGHTLY SLIGHTLY 

NEITHER LIKE 
ROR DISLIKE 

---- NEITHER LIKE 
NOR DISLIKE 

/EITHER LIKE 
NOR DISLIKE 

NEITHER LIKE 
NOR DISLIKE 

DISLIKE DISLIKE DISLIKE DISLIKE 
/--LIGHTLY SLIGHTLY SLIGHTLY SLIGHTLY 

DISLIKE DISLIKE DISLIKE DISLIKE 
"-ODERATELY MODERATELY MODERATELY MODERATELY 

DISLIKE DISLIKE DISLIKE DISLIKE 
VERY MUCH VERY MUCH VERY MUCH VERY MUCH 

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

COMMENTS COMMENTS COMMENTS COMMENTS 
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the above solution, immediately frozen at -401C, and dried in a freeze dryerfor 12 hours. The strips were then stored in jars containing silica galdesiccant 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 at 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 thepopularity of salting, but there is a big market and enthusiasm for saltedfish in recent years. Where salt is available in sufficient quantity, ischeap and of good quality, then the process is simple and effective andrequires no elaborate equipment or techniques. In many underdeveloped
countries, fish is 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
them. 
 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.


Common 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 allowi g the sun to evaporate the water sothat the sait residue may be recovered. This is 
one of the oldest methods of

salt production. This salt is 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 is not suitable for direct addition to any food product.


Sterilized salt, used by the fishing industry, is prepared by a process

which frees it of contaminating microbes.
 

Salts of various origins have the following general average composition:
 

NaCi 97.7 
Water 
 2.4 
Calcium sulfate 
 1.08
 
Calcium chloride 0.24
 
Magnesium chloride 0.30 
Magnesium sulfate 0.17 

Yellow and brown dLscolorations of the salt indicate the presence of ironin 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 Fish
 

Commercial salt is obtained from evaporation of seawater and containssodium, calcium and magnesium. Calcium and magnesium have a bad effect on thepreservation of fish because they reduce the penetration of sodium chloride. 
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So, if fish are somewhat stale when processed, it is 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
 
fro, 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 Greeks, and the Romans. Brine is 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 is filled with new brine. 
Dry salt Is added to the top layer. These salted fish are not dried but are 
sold in the brine. 

2) Dry salting (dry cure):--This is the curing of non-fatty fish by 
adding dry crystalline 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 is 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 in alternative layers, thus allowing the 
pickle which has formed to drain off freely. More salt is put on thick fish 
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 still used. Contrary to 
pickle salting, products obtained by kench salting contains an adhering salt 
layer, which muu. be removed before drying. 

4) Plckling or pickle sslting:--This is treating fish with dry salt in 
watertight containers and curing in the pickle which forms as 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 10%. Light salted fish is prepared by adding salt only at
 
the center, where the backbone has been removed.
 

5) Mixed salting:--Here, the fish is salted simultaneously with salt and
 
with brine. The fish is 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 less
 
equipment. 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

is shown In Figure 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 
100% 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 is 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 absent.
 

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 0.01% of the weight of raw fish.
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This is a combination of the Mendelsohn and Del Valle methods. 

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



Uses of Salted Fish
 

Salted fish is 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
 
dishes.
 

Principal Kinds of Fish Preserved by Salting
 

The principal kinds of salted fish are as follows:
 

1) Herring is heavily salted. Salt is 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 fieh 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 is added and the fish is stored for six months.
 

4) Cod is split at the back or belly side. If they are prepared without
 
removal of head, they are gutted and eviscerated. About 20% 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 split or fillet of this fish with the backbone removed is
 
salted.
 

7) Flat fish. If 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
 
washed 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 is 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 conditiuns
 
that are controllable (temperature, air flow, humidity, etc.), depending 
on
 
the facilities. When conditions are controllable, the recommended temperature
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Is about 113*F (45"C), and the recommended relative humidity is about 35%. 
Under these conditions, the drying time is much shorter than that required for
 

drying and the quality of the tunnel dried product is correspondinglysun 
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 was
 

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 salted product is 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, especially 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:--Dr Jld, salted fish contributes almost double the concentration 

of protein with respect to the fresh fish, 30% vs. 14%. The reconstituted 
product can be even as high as 48%. 

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; 24%
 
compared to the fresh fish with 11%.
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III. Preservation of Fish by Smoking
 

Smoking is a very important means of preserving fish in many parts of theworld. 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
is 
now done in many cases mainly to impact a pleasant mild smoky flavor to the
 
product.


When fish is smoked, chemicals in the smoke are deposited on the fish and
confer on them the characteristic smoked flavor. 
 Some smoke constituents may
act as antioxidants. In addition, smoke 
has a germicidal effect and might
either fill 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 peculiar variation with respect to equipment and the species of fish
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 
improved 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 (15-30C). 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 processed 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 cureand ruin the fish completely. Kippers and smoked haddock are examples ofmodern cold smoked fish. 
 A kipper is a herring which is split open, cleaned
and then smoked by hanging it 
on a rack after a short brining period. Haddock
Is 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 raised so that the fleshis cooked. Hot smoking requires more heat than cold smoking. The heatbarbecues the fish and sets up hot air currents over the fish to conductmoisture 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 involves two processes to remove moisture from the body 
tissues:
 

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

reduced. 
2) There is further reduction of the moisture content by the action of 

the hot air currents. 

The types of material usually used to hot-smoke fish varies but in certain
 
with a
 processes, in Ghana particularly, preservation is usually completed 


different type of wood which increases the smoke and imparts a stronger flavor
 

to tt.epreserved fish.
 

Production of Smoke
 

In preparing a fire for cold smoking, a layer of chips is put down. A
 

top. The layer of sawdust collapses
layer of sawdust is placed on 

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 available,
 
can be used. Hardwoods, particularly oak, are
and practically anything 


generally preferred to those of soft, coniferous woods, such as fir, which
 

impart a resinous flavor to the fish. Mahogany and
give a marked color but 

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
 
to the
than with hardwood, and it is therefore usual to add some softwood dust 


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
 

can be explained by the high yield of the preserving
in Northern Europe 

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 material used for producing smoke depends to a great
 

extent on the locality, the availability of material and on the types of cure
 

aeas where the supply of wood has decreased drastically
desired. In certain 

to the clearing of forLits for housing and agricultural development, other
due 


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
 

from very simple to quite sophisticated
Facilities for soking fish vary 

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 various types, sizes and sophistication may be used also to smoke
 

fish. So-called chimney kilns may be constructed very simply using a barrel
 
In such chimneys
or more elaborately by erecting a brick or metal structure. 


for varying periods of time ranging from overnight,
the fish may be kept 

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
 
conditions, size and confluctuations as a result of the outside weather 


and moisture content
struction of the kiln, and the building housing it, t; 


of sawdust, etc. Smoking invoives some experience, .uch .s 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 iwrrow.. own, 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 is 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 is 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 is 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 in the same direction as the 
fuel gases from the bottom. At the top of the left chamber, the frames are
 
carcied 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 kiln and the portion of the circulating wet smoky air 
mixture can be blown up the chimney. Heaters, usually electrically operated

and thermostatically controlled, are used to maintain the temperature of the 
smoke circulating in the kiln. Smoke is 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 is to be used for the preparation of hot smoked products, the
 
power consumption will be higher than if it is to be used for cold smoking of
 
such products as kippers or haddock.
 

In less developed countries the facilities for smoking are quite simple
and, at times quite expensive. In Ghana, West Africa, for example,

cylindrical and ructangular 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
 
detailed account of smoking as a means of preserving fish in Ghana has been 
prepared by Caurie et al. (1977). 

l~xample of a Complete Operation fur the Smoking of Fish
 

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

Step 1. 	Landing. The landed fish are stored in 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. If no measures are taken to maintain freshness, processing must 

proceed immediately.
 

which variesStep 3. 	 Salting. Fish are immersed in brine, the strength of 
with the fat content of the fish. The salt concentration of the 

of fish tobrine is controlled and salt is added after each lot 

restore the original brine strength. 

During smoking the fish must hang freely without sticking
Step 4. 	Spitting. 

which is 	 usually done by manualtogether. They are hung on spits, 


labor. 
 The spits with the fish are arranged on a wooden frame so 

that every fish hangs freely. The frames are then brought to the 

smoking kiln either direcEly or placed in cars, depending on the type
 

of kiln.
 

Step 5. 	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. 

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

are sorted by size and arranged in theStep 7. 	Packing in Cans. The fish 
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
 

is visible and the general appearance is most attractive. The number 

of fish in each can depends on the size of the fish. 

into theStep 8. 	Covering with Oil or Sauce. A small amount is first put 
to bring 	the fish in contact with the covering
empty can in order 


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 used to
 

a large extent.
 

When cans have been sealed, oil or sauce sticking
Step 10. Washing the Cans. 

in water withon the 	 can surface must be removed by washing 

detergents.
 

notWith some fish, smoking is done without the beheading step and canning is 

done in many cases.
 
asMany kinds of saltwater, as well as freshwater, and fatty, as well 

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 
is either soakedsalting, it is cold-smoked. The mildly cured salmon 

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 is then increased as smoking is continued for another period of 48 hours
 
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 salmon are smoked in other ways, the 

or longer. An innovation 

most important of which is hot-smoking to produce kippered salmon. 
Herring:--Ocean herring is the most important smoked cured species on a 

A wide variety of smoked herrings are made, including lightly
global scale. 

kippered herring, 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 80% 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 rod.. One rod pierces the eels just behind the head, the second a
 
few inches lo)wer through the body. These give stability to the carcasses and
 
keep them evenly spaced throughout the smoking process. In modern smoke
 
installations the eels 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 smoked 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 is 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 80*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
 
is varied according to the size of the fish. A one pound fish will take about
 
4 hours, a smaller fish 3 hours, a large haddock, about 6 hours.
 

Cod Fillets:--Cod and large haddock are filleted and most of the lug
 
removed. Cod fillets 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 fillets 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, if the
 
fillets are too heavily smoked, they will develop a very dark color on cooking
 
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 sm.Ln and blood along the backbone. The 

fish are brined in an 80*F brine for one hour. The brined fish are then
 

pierced through the eyes with metal speats. Small strips of wood like
 

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
 

skins have dried off, the temperature is raised to 180*F and thewhen the 
trout have a lower fat
trout are cooked. This takes about 2 hours. The 


content than herring and in consequence they should be dried less or they will
 
texture.
tend to be somewhat dry and hard and will lose their soft 


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
 
a silvery appearance. After
finished product should be cooked and have 


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
 
Much depends,
raw material. A good product cannot be made from stale fish. 


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 

extent by smoking it, the unpleasant odors and
disguise stale fish to some 

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
 
in good condition when
products. If whitefish, such as cod and haddock, are 


caught and after careful gutting and washed are properly stored in
they are 
ice, then they will remain in first-class condition for smoking for about a 

fish and are not gutted by the fisherman,
week. Herring, which are fatty 

They should be smoked on the day of catching and are
spoil much more rapidly. 


longer their best .fter 48 hours, even if they are stored in sufficient ice
 no 

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
 

liquid can run off and an attractive gloss develops.
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AN ECONOMIC SURVEY OF THE MARKETING SECTOR -

EL SALVADOR 
CHAPTER 8. 

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

This chapter describes and evaluates a survey of the marketing sector in
 

San Salvador, the capital city of El Salvador. The survey used random
 

sampling and interview procedures to collect the data. Data collection
 

occurred over a three month period, including Easter, from February 28 to Hay
 

8, 1977.
 

1. 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 associated with the
 

marketing of fish. The marketing firm, therefore, was selected as Lhu unit of
 
those estimated
analysis. Not all firms were treated equally in the survey; 


terms) were given more attenttun than
handling a larger flow of fish (in value 

frame consisted of 25 wholesalers
those firms handling a smaller flow. The 


public markets.
and 136 retailers, determined by a census of the city's 

Street vendors were not considered part of the population isthey were assumed 

to handle an insignificant fraction of the total fish marketed.
 
of two types. The first dealt with the economics
The data collected were 


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 prJblems
 
and retail
of the industry. These data were gathered at both the wholesale 


levels, and became known as tI.e"intensive" data set. The second type 
concerned daily market transactions: quantities and prices of purchases and 

sales by species. This information was collected over a three-month period 
(February 28 to Hay 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 DireLtorate of
 

Natural Resources, and a newly-hired staff member. Each had previous
 

experience with interviewing to collect economic data, but neither was 
a later scage of the
intimately familiar with modern survey methods. At 


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 ot 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
 

for which personnel could be available. By coincidence, the
length of time 

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 have required time for
 
recruiting and training for the wholesalers and retailers--time that was not
 

readily available In 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 indeed 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 is 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 sampling weights, and selecting the
 
respondent. These important steps are described below for the fish markting
 
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 conitoring 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 so 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. Small was defined as a firm 
having less than 1501 a day in sales, medium 051-150, and large was 
greater than 0150. 

A production flow sum for each market was obtained by multiplying the 
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Figure I 

EXAMPLE:
 

MERCADO X
 

Firm No. Category Estimated Daly Sales (€) 

1 L 176 

2 M 80 

3 M 65 

4 L 200 

5 S 32 

6 M 70 

623 

In Category L Category M category S 

176 80 32 
200 65 
376 70 = 32 

X188= 71.66 T3 

376 60% 2S =
 
92-3 25 3S
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Figure 2 

Estimated Percent of 

Sub-sector Market Name Code Daily Sales City Total Sales 

I Central 02 1930 15% 

2 San Miguelito 03 1950 18 

3 Sta. Tecla 12 450 
San Marcos 11 110 

95 5 

4 Tinettl 04 1025 
Sta. Lucia 09 255 

"12 

5 San Jacinto 05 990 
Modelo 06 365 

1355 12 

6 Sde Nov. 07 175 
Soyapongo 10 236 
Melcano 08 S00 

F1TT 

Estimated city total sales €11,016 
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that category. The flow
number of firms in a category by the average size of 

summed gave the preliminary estimated flow 
values of the three categories 

gave a flow value 
value for the market. The aggregate of the markets in turn 

An example of the computation follows (representative data are 
for the city. 

given in Figure 1).
 

In this example we have a market consisting of six, firms, with a sales 
market 

total of J623 as our base. Following the same procedure for each 
the survey was
 

provides an aggregate for the city, which at the beginning of 

estimated to be $11,016 in daily sales (see Figure 2). 
owner of the marketing

In most cases the selected respondent was the 
In El Salvador, most fish marketing is conducted by women who 

are
 
operation. 

fully involved in their business (i.e., few if any are absentee owners) and 

them the best individuals to
 
are clearly the most knowledgeable, making 


interview.
 
In planning an economic survey of this type the cooperation of the group
 

cannot be taken for granted. The degree of cooperation
to be investigated 

largely determine the outcome of the survey. To
 
actually received can 


to secure the most cooperation
of success we sought 


possible under the circumstances.
 
increase the chance 


to secure approval and support of the market
An important step was 

While the survey was being conducted under the auspices of 
administrators. 
 was in charge of the
governmental agency
one governmental agency, another 


taking a letter of
were followed by
public market systems. Proper channels 


request from the sponsoring agency (The Directorate of Natural Resources) to
 

of the markets. The administrator subsequently

the head administrator 


for the survey team that 
prepared letters of identification and introduction 

In 
were shown to the administrators of the individual public markets. 

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.
 

poor phrasing, reduntant questions,

The testing identified problems of 


that received poor responses because they had no clear answer, and 
questions 
unnecessary questions. most
interview process was


Testing also demonstrated that a three-step 

The first step was intended to be exploratory with the interviewer
 desirable. 


establishing rapport with the respondent and gathering general 
and immediately
 

introducing himself and establishing his legitimacy,
necessary data. After 

the survey. The data 

the interviewer explained the purpose and nature of 


collected in this first step included volume of fish bought and sold, costs,
 
intended to 

capital investment, prices and sources of supply. Step two was 
firm's operations that proprietors tended

probe deeper into those areas of the 
used to 

to be more sensitive about (credit, mark-ups). The third step was 
resolve ambigtities and to thank

fill any gaps in teh information required, 
the proprietor for his/her cooperation. 

assigned to the survey (excluding the data
The host-country personnel 

One member of the
processing staff) were semi-experienced in interviewing. 

in economics and statistics. Still, training all team had received training 
insure their ability to properly conduct the

participants wa, necessary to 
was to have the interviews (i) be well 

survey. The objective of the training 
and (iit) be able to explain
(ii) have a good presentation, 


the reasons for the survey. The questionnaire testing process
prepared. 

thoroughly 

provided an opportuity to coach the interviewers, to work on rough spots in 

interview and the instrument.their presentations, and to get a feel for the 
(1971) and a Spanish edition of a marketing researchLansing and Morgan 

and Westfell (1973) were followed viz the do's and don'ts of
textbook by Boyd 
interviewing,
 

(iti) above, a list of reasons for the surveyIn conjunction with point 
discussed ininterview was prepared (see Appendix III). The reasons were 
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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 
procedure for 

individual firms within 
firms in each subsector. 

a subsector we repeated the 
In this instance, however, 

same 
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 H Category S
 

Harket share: 55% 35% 102
 

of firms: 5 8 6 

Z of firms: 55 35 105 - 11 8 - 4.38 6 - 1.67 

The firm's share is used to determine the assignment of numbers to each 
firm, and is calculated by dividing the percentage in the category by the 
number of firms 2 (row 3 above). One problem arose with fractions, as only
whole numbers are found in the random number table. For example, in category
H, It is not pobsible to give each .38 of a point. Instead, with the 
remainder 3, an extra point was assigned to each of 3 firms chosen at random 
giving 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 
a weight of two. The final table, being readied 
for the random number
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selection would appear as followss 

Cateory 8Category L Ctegory N 
Firm go. AssignstntFirm No. Assignment Firm No. Aumigumnt 

1-11 56-59 81 91
L1 H1 

L2 12-22 M2 60-63 S2 92-93
 

L3 23-33 H3 
 64-68 83 94 

34-44 14 69-72 84 95-96L4 
S5 97-9845-55 15 72-76L5 99-100 

H7 82-85 
148 86-90 

16 77-81 86 


Suppose now that this particular eubsector had been determined to have 

it by the earlier sample. Thus, we would draw
eight interviews assigned to 
the eight numbers from our random number table--without replacement since a 

selection would appear as
firm could be interviewed only once. A likely 
follows:
 

02 30 61 56 83 77 26No. selected 43 

Corresponding firm: L4 L1 L2 H2 HI H7 M16 L3 

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

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

In the case of the weekly extensive survey the same format was followed, 
since a firm could be sampledwith the exception that replacement was used 

more than once in the course of a week. 
prices and volumes, the distribution ofFor the weekly extensive survey of 

of the week had to be determined. We assigned a higherthe sample by days 
when more business is transacted. Estimates of

sampling veight to the days 
obtained from the proprietors when the Initialweekday transactions were 

Our results were somewhat Inconclusive because of
observations were obtained. 

werethe high variation in the opinions of the proprietors as to which days 
Other
 

the various days of the week.

best. Only Saturday and Sunday were repeatedly given as answers. 


answers were payday, all being equal, 

limited as the number of surveyInterviews on Saturday and Sunday were 

(government employees do notpersonnel available was reduced on those days 
work on weekends). Taking all of this into account, we drew up a table of 

resources available, any events
 percentages for each week, depending on our 


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. Fri. Sat. Sun.
 

12 14 14 12
Z 12 12 14 


These percentages were multiplied by the number of samples which were 
example, a subsector was
indicated within itgiven subsector. Suppose, for 


and Wednesdaydetermined to have 20 interviews in a week. Monday, Tuesday, 
Fridaywould yield 12Z x 19 - 2.4 price/volume observations each, Thursday and 

2.4. Since partial observations were2.8 each, Saturday 4.8, and Sunday 
2 + 2 + 3 + 3 + 3 + 5 + 2 - 20.impossible, rounding wa' necessary: 

In trying to program and organize a complete week it might be that a 

sample became very spread out, resulting in having to go to several markets 

for a small number of interviews, which might be impossible given a time or 
some shifting and grouping waspersonnel constraint. In vuch instances, 
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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 lout by data 
processing. This can be of paramount importance in a developing country, 
where inmany instances data processing has only recently come Into focus. 
Computerized tabulation of data for general projects is just now being
 
implemented in El Salvador.
 

The Directorate has assigned a high priority to our particular project, 
and one person 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 substantial 
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.
 

II. Post-Evaluation of the Survey
 

Modifications in Implementation. The initial strategy described above 
worked well for the intensive interviews and we deviated little from it. The 
extensive interviews 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 
days. 
During the second week wn 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 (Higuelito)
 
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 itwas by day of week or by firm.
 

a) Flow values were recomputed, this time based on purchases from the 
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sure
Each firm was checked periodically to make
data we were generating. 

best estimate of its average


it was in its proper category, using the 


daily purchases.
 
The first week of observation yielded only
f) Reduction of sample size. 


This was due mainly to inexperience. We
 
62% of the target sample. an
Subsequent weeks resulted in 
reduced the sample to 85 the second week. 
 Twice the sample was
 
increased percentage and we pushed the sample to 

90. 

and a 

once to 60 due to restrictions in personnel
reduced to 80 and 
shutdown of the market for the celebration of Easter.
 

work sheet. To simplify the 
flow value computation and
 g) Computational 

It is shown in Appendix IV.
 

shares of market, a work sheet was devised. 

It helped a great deal when drawing up a new sample 
each week. 

h) Modified form. We redesigned our observation form to make it more 

accurately, and less complicated for 
complete, easier to fill out 


The first form is in Appendix V,
transcribing the data onto code sheets. 


the modified form in Appendix II.
 

Additional changes made during the course of survey:
 

I) Days of the week. Experimenting, we found that no. taking any obser

the week added to our efficiency. Also, certain
vations on one day of 
availability or unavailability of personnel would cause 

changes from week
 

our daily percentages; they can be
 
to week. We kept a complete table of 


found in Appendix VI.
 95% of our sample.
We reached levels of achieving up to

J) Accuracy. 

For five of the nine weeks we succeeded in getting over 90% of 

the sample.
 

the weekly sample and percentage of completion is in
 
A chart showing 

Appendix VII.
 the market
Late in the survey we tried going to 
k) Time of observation. 

early, before the vendors had even opened up for business 

and became busy.
 
no
for them to speak with us since there were 


It was easier at times 

clients, but the observations took longer because they 

were quite occupied
 

When we arrived near 
mid-day observing was
 
preparing for the day. 


did not feel like
 
if the vendor had had a poor day as she
difficult 

In the early morning, however, the vendor usually
discussing the matter. 

had a good attitude, because he/she still had hope of having a good day.
 

public relations effort, we most
 
Public Relations. Without a proper 


As it was,

likely would not have succeeded in collecting information 

at all. 


we still had to overcome numerous objections, which we did through perser

verence, time, honesty, communication and sincerity.
 
One was emphasizing our long-range goal
We implemented other techniques. 


fish, a goal the proprietors

of increasing fish consumption, or demand for 


readily supported. To illustrate, we mimeographed and distributed recipes 
for
 

After giving the proprietor the recipes he/she wag
preparing and eating fish. 
 they would stimulate
asked to pass them on to his/her customers with the hope 

This aided in breaking down some barriers that might arise between the
 sales. 

proprietors and the interviewers.
 participation,

Lastly, at the end of the survey a letter of thanks for 
andistributed to all. Along with

cooperation and endurance was written and 
thanks, the letter contained an introduction to what the agency

expression of 
had planned for the future, explaining that on a less intensive basis the data 

collection process would be ongoing throughout the year.
 
It was truly and understandably difficult for any
Cooperation from Firms. 


of the proprietors to completely believe that the data collected 
were going to
 

just out to see how much money
be of direct benefit to him. To many, we were 

Or, perhaps,


they were making, so we could decide how much we wanted to take. 


we were sitting up a large firm to 
try and monopolize the industry.
 
due to the cooperation of the CovernmentThe cooperation we received was 

of El Salvador, our public relations efforts previously outlined, and by 
through time. There is the belief that

becoming known and friendly with then 
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a majority of people save us data not because they thought good would come to 
them 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 extremely important -asect of the survey. 

Interview M)nitoring. Although interest and dtsire were high among the 
survey teams, on several occasions changes, new situa'tions and various other 
adjustments were not always easily handled hy the personnel. Thus, a close 
monitoring war necessary to ensure proper, ccnsistent 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
 

Onehalf
Directorate, one had university training in economics and statistics. 

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, sampling, writing and coordination of the other personnel over a
 

sixteen week period.
 
It took 230 hours for coding and transcribing steps, which 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 itemized accounting list of costs.
 

Our criteria for evaluation is the quality and quantity of information per
 
dollar spent on the survey. The basic nature of our survey problem was to 
maximize statistical precision subject to a set of budgetary and resource
 
constraints. This section 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 + nc + ncv, (1) 

where K - Constant costs which do not change with either number of 
elements nor with type of design. Applied to the survey at 
hand, the construction of questionnaire and instruments, 
mimeographing, writing survey methodology reports, secretarial 
services, freight, photocopying and the cost of personnel to 
perform these tasks. 

Kv - Variable costs in design but not sample elements. In the 
present survey, computation of sample estimates, drawing that 
samples and training of field workers are Included in this 
category.
 

ac - Costs which are proportioned to sample size but do not vary with 

design. The actual making and recording of the interviews as 
well as coding and transcribing the data from this survey are 
categorized in this grouping. 

ncv a 	Costs that are proportional to the number of sample elements 
that also vary with chonges In design. Only transportation for 
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this group.implementation of this survey entered in 

up the costs for this survey, the costs included in nc (costs
In smming 

into per unit costs to 
that vary with sample size) have been broken down 

costs for one additional piece of information. As the 
examine the marginal 
survey handled two types of iuformation--extensive and intensive--the category 

unit costs (cl,c2) for nI

has been further broken down into per 

ni - 625 and(intensive questionnaires).
(extensive observations) and 
n2 
and - 026.17 (U.S. $10.47).

- 47; cI " J3.27 (U.S. $1.31) c2n2 ncv. In this surveyKV + (nlcl+n2c2) +Equation (1) becomes TC - K + 
5,970 (U.S. $2,388), where:
total costs incurred were 


K - 4 875 (U.S.$350)
 
KY - 41,405 (U.S.$562)
 

nlc I - J2,044 (U.S.$818)
 
- 41,230 (U.S.$492)
n2 c2 


ncv - 1 415 (U.S.$166)
 

another extensive observation is 03.89
 
Therefore, the average added cost of 


is J26.79 (U.S. $10.72).
and of another intensive observation(U.S.$1.56), 4.62 to cI and
 

(The estimates are obtained by adding ncv/(nl + n2) 

c2, respectively.)
 is to see how costs would vary with 
An interesting aid for assessment 

Design refers to two aspects of the survey:
alternate designs in the survey. 

2) the sampling method.


method and/or instrument and
(1) the colleLtion 

a matrix showing some combinations of possible design


Figure 3 presents 

changes. In discussing changes the sample size is assumed to remain the same.
 

more costly since each respondent is
 
personal interview generally is
'11h: 
 collectors per


interviewed each time data are obtained and thus requires more 
 interview,

given quantity of data collected. The advantage of personnal 


obtain information on moreand being able tohowever, is more precise data 
complex issues. The observation method involves recording data by a 

collector
 

In this case the collector records his judgement

who observes the activity. 

of prices, weights, costs, etc. While observation can be useful where a few 

the accuracy of the information obtained 
are readily observed, 


generally suffers. Self-enumeration involves sending or leaving a form for
variables 


the high
The major problems with this method are 
the respondent to fill out. 

unaillingness to 

rate due tJ the participant's inability or 
non-responqe 
cooperate, and the information collected cannot be too complicated. The 

advantage of SLelf-enunteration Is ite low cost. 
sample with observation, would

The costs of combination (2), a random 

likely have be!en 4reater than combination (x) since the interviewer would have 

ore time at the site. Also, It doubtful that data of the 
had to spend much 

b, gathered by observation.same precision could 
lower costs, given a universe where this 

Coiibinitirn (3) could he a way to 
is feasihl,,. lthoue.h self-enumeration possibility in the future, atis a 

not fesihl,! due to the interviewees' lack of education, experi
present it Is 

ence and conf[deuce in such a nethol.
 

all involve a stratified random sample. A 
Cmbinitions (4), (5) ind (6) 

for the general case increase precision, especially if 
stratified sample will, 

much greater than others.or divisible groups Io; 

down or remain the 
the variance in iomaemarkets 

same when compared to simple random 
Costs could go up, 

and taking tileoptimum sample for
 
sampling. by properly allocating resources 
 be necessaryless travel and time would
each stratum, it could tur-i out that 

sample taken by a simple random 
for certain geographic are:as as opposed to a 

The effects of 
sampling. The opposite or a neutral effect could also occur. 

methods; personal interview, observation or self-enumeration, would
 the other 
be the same as mentioned preriously with random sampling.
 

(8) and (9) Involve quota sampling. Quota sampling
Combinations (7), 

http:U.S.$1.56
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Collection 

Method Personal Observation Self-
Sampllng

Method 
Interview Enumeration 

Random X 2 3 

Stratified 4 5 6 

Quota 7 B 9 

Systematic 10 11 12 

Figure 3: 	 Matrix of some alternative survey designs. Thj X Indi

cates the combination used in this survey. T'e 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 inherent 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 is greater than the 
population as a whole. It is difficult to give general advice about the 

situations in which systematic sampling is to be recommended; a knowledge of 

the structure of the population is 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. 

III. 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.S.$1.56 per observation. The 

estimated average variable cost of detailed data on the economic And techniral 
characteriatics of marketing firms is U.S.$10.72. To these costs must be 
added certain fixed costs which for our survey amounted to approximately 
U.S. $900. These estimates should be useful in designing and planning future 

jtr..' ; y:;; ! u-.ver, their reliability remains to be tested. Only 
careful monitoring ad analysis of other similar surveys wil'l 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. We have outlined here a step-by-step procedure for carrying 

out a survey. But even within this framework one must be flexible and 
attention to one's public relations. Without the cooperationespecially pay 

of the individuals being surveyed no survey will succeed.
 

FOOTNOTES
 

11.00 - $0.40, or 12.50 - $1.00, where 4 - colones, 

2 1n the case of a subsector with more than one market, they were grouped 
together,
 

http:U.S.$10.72
http:U.S.$1.56
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Appendix L.A GA-I 

GUIA PARA ENTREVISTAS
 

FASE I
 

MAYORISTA MINORISTA
 

COMPRADORES INTERMEDIARIOS
 
ZONA: 
FECHA: 
HORA: 
NUMERO:
 

ENTREVISTADOR:_ 

I- GENERAL: 

1- Nombre del entrevistado 

2- Nombre del propletarlo____ 

3- Dlreccli6n y ublcaci6n
 

4- Tipo do empresa minorista Mayorista_
 

Ambos
 

5-Tipo do expendo puesto tenda
 

super ambulantes otro
 
mercado
 

OBSERVACIONES: 

II- Descrlpclon: 

1- Fachada del puesto
 

2- Tamaho M2 , dimenslones
 

3- Vende otros productos ademis do pescado? SI No
 

Cuiles? 
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GA-2 

- Eaulpo #-Edad Capacidad Valor Actual Valor Neuvo Pron/Aig. 

Bdscula
 

RegIstradora
 

Congelador 

Reqrl'eradora I I 

III- DE FUNCIONAMIENTO: 

I- Anos do vender pescador. 

2- Dras laborables durante Ia semana. 

3- Horas do operacl6n. 

q- Perfodos mis activos do dia. 

5- Dies menos activos do Ia semana. 
Por qui_
 

6- Das mas activos do In semana.
 

7- TrabaJa todo al aho en Ia venta do pescado? SI No
 
i no, Cuindo clorra al negoclo? 

8- Qu6 clase do registros Ileve an relaci6n a las compras y Ias ventas 

mental o anota. 

IV- Maneras do operaclones generales. 

1- Cuintos dfas-de Ia semana compra usted pescado? 
Por qu&? 

2- Adrnde y do quiin compra el pescado?__ 
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GA-3 

DONDE QUIEN REG/OCASION OBSERVACIONES 

3- Cudles clases do poscado compra? 

4- Cuinto pescado do cada especlo compr6 Ia semana pasada? 

ESPECIE UNIDAD DE MEDIDA CANTIDAD EN PESO 0 VALOR 

5- C6mo est al morcado ostos dfas? 

El preclo: Alto Normal Bajo 

Sublendo Bajando 

La oferta: Abundancla Normal Bajo. 

La demanda do cllentes: Lenta Normal-

Alto

6- A qulen Is vendle su producto? 
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Se vende a: Reglocas. 

Mayorlsta: Consumidor 

Hoteles 

Detallistas 

Restaurants 

Ambulantes 

Toj)oneros 

Otros 

Se vende a: Reg/ocasiones 

Minorista: Consumidor 

Hoteles 

Otros 

V- Costos -A 

I- Cuales son sus costos por unidad de tiempo por cada Insumo sigulente? 

INSUMO UNIDAD DE CANTIDAD COSTO OBSERVATIONES
TIEMPO 

HIELO 
AGUA Y ELECTRIC. 

CAJONES 

PAPEL BLANCO 
PAPEL PERIODICO 

BOLSAS PLASTICAS 
TRANSPORTE
 

ALQUI LERES 
CARGADORES
 

IMPUESTOS 

Int.SOBRE DEUDAS 
PAGO DE CAPITAL 
OTROS 
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GA-5 

_2- Depondlentes famllares: _Nunmro 

VI- Conslderaclones: A 

1- CuIe.s son sus problemas mayores o mis frecuentes en sus 

nogoclos?
 

2- Quo so necesita para estos problemas?
 

3- Cuiles camblos ba visto usted on los ltlmos ahos on elmercado do 

pascado? 

le afectaron a usted? Cmo? 

q- Qu; son los problemas mayores on Ia compra, venta global do 

pescado? 

OBSERVATIONES: 
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Appendix I-B 

GUIA PARA ENTREVISTAS 

FASE 2
 

MAYORISTA MINORISTA
 

COMPRADORES INTERMEDIARIOS
 

VII. 	 COMPRAS 

1- Se abastece ud., por medlo do un contrato verbal o escrl to con 

algdn proveedor del pescado? SI No___ Quin? 

2- a) 	 Como establece los precios do compra?
 
regatean ( )
 
flJ C)
 
contrato ( )
 

b) 	 Qulin filJa los preclos do compra?
 

I) Corrientemente
 

2) Estaci6n do escasez
 
3) Estacidn do abundancia
 

c) 	 En quo forma paga ud. el pescado?
 
1) Contado
 
2) Cridito Do quin?
 
3) Camblo do blenes
 

d) 	En su ultima compra, on quo preclo compro cada especle? 

ESPECIE 	 UNIDAD DE ULTIMA COMPRA
 
MEDIDA PRECIO/CANTIDAD
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GA-7 

3-	 Si compra al cr6dito 

a) Cuintos dras despuis de recibir el pescado, tiene que pa gar? 

b) 	 Cuintas veces pueden obtener pescaso sin pager? 

c) 	 El preclo del cr~cito as dlferente at preclo do contado? 

d) Quo parte de sus compras son al crdidlto?
 

Por qua?
 

VII- VENTAS 

A-MAYORISTA 0 MAYORISTA-MINORISTA 

1- Cuiles son sus ventas promedlo (peso o valor) 

EPOCAABUNDNCIAEPOCA ESCASEZ 

DIARIAS
 

SEMANAL ES
 

MENSUALES
 

1.5- QuS pescado es ras popular entre sum clientes?__ 

No Por qui?2-	 Han aumentado sus ventas aroi cor ao? SI 

Quf por clento3-	 C6mo se entrega el pescado: entero, filete, etc? 


en cada forma?
 

4-	 a) C6mo establecen los preclos de ventas? 

b) 	Es el mismo pare todas las especles? 

5- a) Da ud. crddlto on sus ventas? SI No 

deber, ser pagada I&b) Cuintos dras despues do la compra, 

cuenta? 

c) Cuintas vaces puede comprar pescado un clients sin pagar? 

sus ventae as al cridlto?d) 	Qui parte do 
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6- SI tamblhn vende al pr manor, qui parte do sus ventas son al 
pr mayor? 

7- SI ud. vend. otros productos: 
a) Qui parte es poscado do sus ventas totales? 

b) Qui parte de sus Instalacloneas son dedicadas pare al pescado? 

c) Par qui vende ud. otros productos con poscado? 

8- SI ud. no vende otros productos: 
Par qui no se venden solo los otros productos? 

B-MINORISTA 

1- Cuantas personas atlende al dra? 

2- Qui pescado es mis popular entre sus clientes? 

3- Cuil fue al total do sus ventae ayer? 
Fue una cantldad: alta PESO 0 

VALOR
 
regular del normal baa
 

4- Qui promedlos obtuvo do las ventas on: 

una eemona buena: y una 

5- Tiene clentes flJos? SI No Cuhintos? 

6- Do ud. descuentos par ventas grande? 
Cuinto? 

7- a) Hay veces cuando tleno quo rebaJar el preclo do pescado? 
SI No Por qui? 

b) Alguna vez ha tenido quo vender *I pescado ms berato - quo 
l que pegd par lI SI No Porqui y Cuintas veces? 
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GA-9 

8- a) En quo forma Ie pagan sus cliente$? 

Cridito Contado 
compra, debor, ser pagoda lacuenta?b) 	Cuintos dia despuis do I 

c) 	Cuintas veces puedo comprar pescado un cliente sin pagar? 

d) 	Qu6 parts de sus ventas son al crdito?_ 

9- Si ud. vendo otros productos:
 

a) Qui parts es pescado de sus ventas totales?
 

b) 	QuS parte do sus Instalaclones son dedicadas para pesca do? 

c) 	Porqui vende otros productos con pescado? 

d) 	 POr qui no so vende otros productos solamente?_ 

IX-	 MARGENES 

1-	 A quo preclo vends cada especleljESPECIE UNIDAD DE MEDIDA PRECIO HOY 

2- C6mo establece ud. el preclo de sus productosi
 

suma flja ( )
a) Preclo do compra mis una 


b) Porcentaje fijo sobre preclo do compra ( )
 

c) Segin [a competencla_ _ )
 

d) Segfn los precios de otras plazas_( 


e) 	 Segin la ipoca_( ) 

3- SI compra el producto a €1.20, Cudl es lo mlnimo qua puede vender? 

4-	 Varran sus mrqenes durante el aho?
 

Cudndo?
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GA-10 

X- CONSIDERACIONES TECNICAS: 

I- Cuiles son sus pirdidas por dscomposicl6n? 

2- Qui hacen con Ils pirdldas? ralemn y sean
 
botan 
 otros 

3- Por cuinto tiampo guarda varlas especles do pescado? 

EsPeie Ian hielo Irefrlgeraclon congeaci&% nads 

4- Cuinto dinero neceuit6 para comenzar en su negoclo? 
Hace cuinto timupo? 



153 

Appendix I-C 	 GB-1 

GUIA PARA ENTREVISTAS 

FASE I 

TRANSPORTISTAS, MAYORISTA. COMPRADOR 

DESDE EL PRODUCTOR 
ZONA: 

FEC HA: 

HORA: 

NUMERO:
 

ENTREVISTADOR_ 

I- GENERAL: 

1- Nombre del entrevistado: 

2- Nombre del propletarlo: 

3- Dlreccl6n y ubicacl6n:
 

4- Tiene al negoclo otros puestos:
 
LUGAR Y NOMBRE 

5- Anos do establecido
 

6- Aos bajo al dueiao actual:_
 

II-	 DESCRIPCION 

I- Fachada del puesto: 
Equlpo, edificlos, faclildades 

muebles, etc.
 

2- Tamano, irea, M2 del puesto:
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GB-2 

EQUIPO # Edad Capacida' Valor Actual Val.Neuv Prop/Alg.,Observ. 

Biscula 

Reglstradora 

Congelador 

Regrigeradora 

Hlelera 
Cimaras 

Frlzer 

Chorro, caiierla 

Canastas 

otros 

3-	 Equlpo de transporte: 

Camlones- Capacidad, marco, 1, ano: 

Ca ro : utilizado en el negoclo, marco, 0, aho 

Embarcaciones de pesca:
 

Otros:
 

III- MANERAS DE OPERACIONES GENERAL: 

1-	 En cuies localldades compra usted su producto?
 

de partlculares de Cooperative ambos
 

A cuintos proveedores compra ud. en cada localldad?
 

2-	 Cuintas veces por semana visits esas localidades? en verano
 

en Invlerno
 

3-	 a) Cuinto Producto de cada especle compri Ia semana pasade? 

ESPECIE UNIDAD DE MEDIDA CANTIDAD 
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b) Compr6 una cantildad alto? regular .. 

o baJa del normal? 

4- C6mo esti al morcado do pescado on estos dias? 

alto _ alto altas 
El preclo escaso La oferta? ""-scasa Las ventas "----lnta 

normal normal normal 

IV- COSTOS- A 

sus costos por uns unidad do tiompo para coda In sunoI- Cuiles son 
slgulento? 

UNIDAD DE CANTIDAD COSTO OBSERVACIONESINSUMOSI__SU _O __ TIEMPO 

Aqua 
Electricidad 

Transporte 

Cargadores
 

Patentes
 

Impuestos 

Ronta 

Prop. y Equipo
 

Otros
 

MAINTENIMIENTO 

a- Combustible
 

b- Acelte
 

c- Mano de Obra
 
Mantenimlento
 

d- Llantas
 

e- Baterlas
 

f- Filtros
 

,- Otros
 

REPARACIONES
 

a- Motor
 

b- Transmission
 

c- Carrocerla
 

d- Otros
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GB-4 

EMPLEADOS
 

TIPO DE FAPLEADO TIH.MPO COMPLETO SALARIOISEMANAL TWO DE LABOR 
0 PARCIAL 

Dependlentes famillares: 

V- CONSIDERACIONES 

1- Cuiles son sus problemas mayores? omis frecuentet on su nego co 

2- Qui se necesita para resolver osos problemas? 

3- Qui camblos ha vistos ud. on los Oltimos anos an el mercado do 
pescado? 
Qui le afect6 a ud?
 

4- Qui son los problemas mayores on al mercado do poscado?
 

OBSERVACIONES 
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Appendix I-D 	 GB-S 

GUIA PARA ENTREVISTAS 

FASE 2 

TRANSPORTISTA COMPRADORES 

DEL PRODUCTOR
 

ZONA: 

FECHA: 

HORA: 

NUMERO:
 

ENTREVISTADOR: 

VI- COMPRAS 

1-	 Se abastece ud., por mdolo do un contrato verbal or escrito con
 

algrn provedor del poscado? SI. No , Con quin?
 

(es)es(son)__.
 

Qu6 clase do contrato?
 

2- Cuinto tlempo puede esperar ol producto antes do hacer un vile? 

Antes do venderlo? 

3-	 Cuinto tiompo dura comunmente para cargar 0l vehrculo? 

4-	 Como establece los prectos do compra
 

a) vegateo ( )
 
b) fljos ( )
 

c) contrato C )
 

5-	 Qulin flJa los preclos do compra: 

correntemente?
 

an epoca do escaisz?
 

on epoca do abundancla?
 

6-	 En quo forma page ud. el poscado?
 

contdo:
 

cr4dIto:
 

camblo do blenes:
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7- a) Recibe ud. adelantos an afectlvo o pristamos an las compras? 

b) Con qui prop6slto y poracuanto tlempo? 

8- A qua precio compra dcada especle? 

ESPECIE UNIDAD DE COMPRA ULT. COMPRA SEMANA PASADA 
PRECIO CANTIDAD PRECIO 

VII- VENTAS 

1-	 Le vende ud. do manera regular a algulen? SI No
 
A qulin, d6nde y con qui frecuencla_
 

2-	 Exlste alguna clase da arreglo o contrato_ 

3- Han aumentado sus ventas arho con aho? SI No 
Par qu?_ 

q-	 Es al mlsmo por todas las aspecles? 

5- Le paga al mlsmo preclo a todos los compradores por la misme clase 
da peacado? SI No Por qu6? 

6- Cdmo arregla los preclos con el comprador? 

( ) Regatao 
) FiJo 

( ) Contrato 

7-	 En qu6 forma le pagan al pscado?
 

( ) contado
 
( ) cr~dito
 

( ) camblo do blenes.
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8- a) SI vende al credito, Cuites son Ins condiclones del credito? 

plazo pare pagar, condiclones minimas o maxi 

etc.....
 

b) 	 Es al precio al credito mayor quo al contado? 

9- Le da ud. adelantos en afectivo o pristamos en las ventas? 

,10- Hace ud. ventas condiclonales? SI N a Bajo cuiles con

diciones? 

o a vaces vende, que el costo?11-	 Ha vendido, a preclos menor 


SI No Por qu6?__
 

Cuintas veces occura asr? 

VIII- COSTOS-B 

1- Pid16 algdn pristamo para su vehrculo?_ 

a) Hace cuinto tlempo? 

b) C6m son sus pagos mensuales? 

c) Hace ud. prdstamos a otras personas en general? 

SI No Bajo cudlas condlclones? 

2- Cuinto dlnero necesit 6 para comenzar en su negoclo?_
 

Hace cuinto tlempo?
 

a) Qua parte de iste, dadic6 a Ia adquisl6n del equipo?
 

b) 	 Qua parte de 6ste dedlc& a [a adqulsl6n del local? 

3- Tlene ud. otros gostos una o dos veces al afo, tales comopago do 

pllzas, Seguros contra Incendlos, seguro de vehlculos, etcl.; sl 

los tlene, cuiles son? 

- Paga ud. Seguro Social?_______________Cuando y Caonal 
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GB-S 

5- Paga ud. seguro do riesgos profesionales? 

Cuindo y C6mo? 

6-,Cuil es su capital do trabajo? (operaclones) 

7- Cuil os su Inversl6n total an facllidados on tlerra, equlpo,vehtculos? 

IX- MARGENES 

1- A quo procio vend. a cada especle? 

ESPECIE UNIDAD DE MEDIDA PRECIO HOYPREC. SEM. PASADA 

2- C6mo establece ud. el preclo de sus productos? 

a) Precio do compra mas una sum. flJa 
b) Porcntaje fijo sobre preclo do compra ( ) 
c) Segin Ia competencla ( ) 
d) Seg/n los preclos do otras plazas? 
a) Segan In ipoca? ( ) 

3- SI compra el producto a 40.80 lb. cuil as at preclo mfnimo quo 
puede vender? 

X- CONSIDERACIONES TECNICAS 

1- Cuiles son sus pirdldas por descomposicl6n? 
Por qui so echo a pardor? 

por dia o por semana 

2- Qui hacon con las pirdidas? Ralean y secan 
batan otrs 

3- Cuoles son sus pHirdldas por merma, etc. ? 
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GB-9 

4- Por cuanto tlempo guarda varies especles da pescado? 

ESPECIE EN HIELO REFRIGERACION CONGELACION 

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

OBSERVACIONES 
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APPENDIX II 

NOMBRE: NUMERO: ENTREVISTADOR: FECHA: I HORA: DIA: D L M M J V S
 
ntrevistado d___"_--Ws
 

F l do pes- fech. cantidad precio fbrma praio Especles do pes- feche cantidad praik form predo 
quo tlene do y medide do do do y madlda do cedo que tiene do y medide do do do y medida cl 

w vende- Iy ccmpra cMapra eepre venta vents pars vender hoy conpra compre compra venta venta 

grand.SmcaaronLIE del rio del mar antero 
gr red poq cabeza cola 

camaran mediano 

mirr d -LIE del rio del mar enter,
Smdcabeza cola 

cameran pequenlo

Em LIE del rio del mr entero
 

gr imea peq cabeza cola
 

pergo LIE tilburdn lanja 

raoelo LIE marsall entero
 

pecuna LIE begre del mar entero
 

bwcA colorada LIE begre agua dulce entero
 

chimbera LIE jalva enter, 

ruco LIE punche entero 

mecerele LIE guapote tigre entero 

cuin LIE pescado revuelto enter, 

=lrre grando LIE gorrean entero 
ague duke 

winrr"mofldme LIE 
ewus duk_ 

C a eetotal d e aedsLIE
 

Goal fin @Itoal do san ventas ayer (o uftimo dia doe vents) ths -Fecd
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Append;x III 

Reasons for the Survey 

1. Increase demand. 

2. 	Measure the efficiency In the marketing system and compare one 

market to another. 

3. Improve product quality. 

4. 	 Improve market qualitylSanitary conditions. 

S. 	Diminish product losses. 

6. 	Measure the seasonal increase in demand, so as to assist the 

production sector with adequately increasing supply. 

7. 	Understand more about the activities and attitudes of 

a) consumer 

b) retailer 

c) wholesaler /transporter. 
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APPENDIX IV 

HOJA DE COMPUTACION: PROGRAMACION SMANAL. OBSERVATIONES EXTENSIVAS. PESCADO 

ruetos t _____ -rmei -~o Cie Cie Asra J r 
Tota A B Flujo I Observ. Obsrv. Codigo Total A B 

pr.qrm$Compra p-hha-ps 

FRESCO 
-usa 

Flubo 

Sma 
Fechs 

-pri 

No___. 

bI 

S -

o.d 
Obvery. 

111ilii E: _ 

I__I_ _ _ 



__ __ 
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APPENDIX V 

NOMBRE 	 FECHA HORA NUMERO ENTREVISTADOR 

Eapoclos de pes- fecha cantidlad Preciv formna proclo Espoclos de pos- Ifocha cantidlad preos formn ProdsO 
cad* que tiene de de de de de cado qu tliene do do do do do 
para vender hoy compra compra compra venta venta para vender hoy compra cmpra copra venta volta 

orvin, grande 	 Ionia camaron grande
entero del rio del mar 
Ionia camaron mdllano

covIne mana 	 entero del rio del mar
 

Ionia camaron pequefla
cor-vie poe a 	 entero del ro del mar 

pargo pargoentero	 Ionia tiburdn lona 
robblo 	 ionja moralla
 

entero
 

Pacuna pacurmenter	 Ionia bagre del mar 

nero 	 antero bagre agua dulce 

toca colorda 	 Iona jaiva
entero 
ent r pu hunh
chimbera 	 enterc 

r__ _ entero _apate tire
 
wacarela Ioi pescado revumlto
 

culn 	 entero,I gorroon_ 

_ _a*a- grand@ __ ___
noirravien 	 en tero 

_ __ _ __ _ _ 

minerra pequene 	 enter 

Cual tue el total de aus yenta, ayer (o ultina cia do vento) $ lbs r-Facil 
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Appendix VI 

Weighted Sample Percentage Values for Day of the Week 

In Percent 

Week Monday TIuesday Wednesday Thursday Friday Saturday Sunday 

I 14 I4 14 07 07 23 I 

II lil iS IS IS IS 22 07 

Il 15 15 15 1S 15 25 *" 

IV "- I1 1 -- 1 28 13 

V 25 25 25 .. .. .. .. 

VI -- 05 20 20 20 25 10 

Vii 11 -- 1913 19 25 --

VIII -- I8 17 is 17 20 20 

IxIX - 25 25- 25 25 -- -
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PROGRAMACION GLOBAL
 

vr - nr - . 
NJ
ft PI N - % N I IN " 1IN It JI N ,I II N JI II i I IN[K It v K 

32 

a 21 21 4 7 IV 12 2 3--- - - - ---- - - - - I 

C 2 2 002 2 41653 62 3 4 47 8 1 1 0 03S31 3S1t5 31016 

O 9 9 7 II 6 7 7 11 12 14 9 I 9 10 10 

A 39 39 33 S~l4583 S7S4 A SS3S1 S7t, S217 49 17 493Sit532 72SS 61147 S 2 GSS 42 638 3 

12 - 3 4 3 7 10 12 9 1 4 4I 

C IS 1511 t IS 21: 1I 221 12 IS 112 I6 6 17 17 13 12 17 4I 17 10 13 I 110S 171: 

F 9 9 7 Il 1 1 2 3 7 s 13 111I0 1 12 I:112 3112 1i 9 11 S 7 9 10 I1 5 4 S 2 3 2 

2 
1 1100 310 190 100 3 00 00100 SOTOTALES 100 100 S a1100 13 1100 ia 100 [100 60 p

Porcntja Reallsada I1i 
1, 92.221t st 6. M 

21 7 .301, ".1111 $4.44 10% 

F * M ftadoS do Noelbre x S programaron 10; pero "o tuvo problemes con las 

x 100 

A * Mrtcado Cantral 
Mercado do MU~tcu vadedoras. y uinkcammto so reloizaran 2.B Mercado San Miguelito 


C Mrcado Santa Tocla 
 Morcado do Soypongo - PoCas entreAvists por Ia Soma anta. so him 
loft I quo Itspouo a1lsatlaffifito.Mercado San Uac 

0 * Marcef Tnett - Morcado St. Lucia P - programado
 
E , Mard San Jaclnto ItRealmlo
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CHAPTER 9. 	AN ECONOMIC SURVEY OF CONSUHERS--GUATEMALA CITY 

By R.Y. Coslit, H.C. Lampe and J.G. Sutinen 

The
This chapter describes a survey of fish consumers in Guatemala City. 


survey used random sampling and interview procedures to collect data from over
 

1,400 households during August, 1976.
 

I. Planning
 

the consumer survey was to provide data for an analysis
The objective of 

of the determinants of demand for itsh. Guatemala City was chosen for the
 

various reasons. One-fifth of the total population
present demand study for 


of the country lives within the city limits, and the bulk of the fish produced
 

on the Pacific Coast is brought to Guatemala 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 easily transported; therefore,
 

a study of present demand in these areas would be difficult. Given time and
 
for
 money limitations as well, Guatemala City was the most practical choice 

this study. 
The survey concentrated on the household as the unit of analysis because 

likely related to the socioeconomicthe decision to purchase fish was most 

as family's tastes and attitudes
characteristics of the family, as well the 


in the
toward fish 	consumption. Some statistical precision may have been lost 


present study in defining the household, because it is not clear if "family
 

size" responses referred solely to tie immediate family, or included maids and
 

relatives.
 
was used as 	the base from which to
The total population of Guatemala City 


construct the sample. lowever, an earthquake the previous February had
 

destroyed many homes and caused widespread movement of people causing census
 

Information to be inaccurate. 
1 

In addition, many of the poorer families
 

were living on the mountainside or 
in newly developed colonies, or towns, and
 

were not adequately represented (in tile census map. T|,is, matty areas were 

surveyed In advance to gain a better perspective ut the pupultiun within the 

area. 
The duration of the study was constrained to a month; threfore, the size 

of the sample was determined by the number of individuals who could be 
of time. A total of 1,419 households wereinterviewed 	 within this period 

Carlos students. Each student was 

expected to complete 3-5 questionnaires per day and was paid a fee for each 

questionnaire completed satisfactorily. The present study was conducted In 

1976. Seafonality is an important factor in the determination of 

interviewed 	by 12 University of San 


August of 

fish consumption. It was not possible to collect data during the Lenten
 

season when consumption is known 
to be high relative to the remainder of the
 

year. Also, because the present data were collected during the rainy season
 

when catch is low, consumption figures may be biased downward.
 

It. Design
 

Because there was no previous infcrmation on the relation between
 

Cuatemalan consumers and fish, a compreheasive questionnaire was felt to be
 

important. 	With consideration given also tt,time and resource limitations, an
 

in-depth interview conducted in one visit would yield the most information.
 

Telephone and mail questionnaires were impractical in Guatemala. The
 

illiteracy 	rate is high, and many of the poorer residents lack proper 
addresses. 	 Telephone service Is very expensive and therefore enjoyed only by 

upper classes. Thus, door-to-door Interviews were most practical for the 

Previous Paqe Blank
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present study.
 
Three broad categories of questions were incorporated into the question

naire to yield information on demand:
 

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

The Fisheries Department had estimates of the total quantity of fish brought
 
into the city, and the approxir.ate percentage of this fish that was sold in
 
each market. To supplement this information the present questionnalre wais
 
designed to elicit comprehensive information on present fish consumption
 
habits (i.e., how often do Guatemalans eat fish, what kind at fish 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. Information on attitudes toward fish (i.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 is good for their families, etc.) should
 
point out possible deterrents to increased consusption. At present,
 
Guatemalans consume relatively small quantities of fish. There are many
 
possible reasons for this, including a dislike of fish, pour quality of fish
 
offered, or unfamiliarity with fish. Depending on consumer attitudes, the
 
Fisheries Department can provide consumer education regarding the nutritional
 
qualities of fish, methods of preparation, and ways to discern good from
 
spoiled fish. Advertising to help consumers become mnore familiar with species
 
and prices is another possible way to increase consumption. Finally,
 
questions were asked to elicit information on educational level, family size
 
and age distribution, and income; all of which are hypothesized to be
 
determinants of demand.
 

The questionnaire (see Appendi,.) 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 I were 
designed to provide basic information on the respondent, and were not 
difficult to answer. It was felt that beginning this way would build 
confidence in the respondent so he would be willing to continue with the 
questionnaire. 

The questions in Level II referred to the respondents' 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 specific 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 regard 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 them, 
These questions included "What is the total family income?". An "attitude" 
question requested respondents to decide between a pair of words which 
reminded him most 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 questionnaire. In such cases, respondents were requested to answer 
Levels I and IV 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 I and IV, because they could not give responses on fish 
purchasing habits. Again, enough information ws 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 

as to obtain the most reliable responses, since it was not known which 
question would provide the best response. Indirect measures of income and 

education were important as a check on the reliability of the direct answers 

given. 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
 
They were asked
concentrated on housewives who were familiar with the study. 


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.
 

III. Implementation
 

Random sampling is recognized as yielding superiot statistical results,
 

when compared to other sampling methods. It was utilized in the present study
 
a random survey would be suitable to make inferences
because only data from 


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 is biased 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 i:ampling relies on experts to choose the survey 

respondents; however, college students would not have been adequate for this 

purpose and systematic sampling may have introduced some unknown bias that 

could not be accounted for.
 
was notAlthough information on the standard deviation of income by zone 

data in Guatemala provided figures for I) population byavailable, census 
zone; 2) average income by zone; and 3) income distribution by zone. Because
 

income was known to vary by zone, the sample was stratified by zone, and 

therefore by income. The number of households sampled in a particular zone 

was porportional to the percent of the city population represented within the 

zone. Sample size by zone Is presented in Table I. In those zones where 

family income appeared to vary widely, a greater than proportional sample was 

selected to increase the reliability of the sample. 
From city maps of Guatemala, all intersections within a zone were 

recorded. A fraction of the Intersections was randmly selected, based on 

the sample size desired within a zone. One interview was conducted per 

Intersection. Although this procedlure is necessarily arbitrary, it was felt 

that this method was most likely to give all households in equal chance of 

selection.
 
The intersections within each zone were divided emong a number of 

interviewers to control for possible interviewer bias. When the interviewer 

arrived at an intersection, he flipped a coin to decide his direction. A 

second flip of the coin determined the side of the street to be visited. 

Finally, a list of random numbers Indicated which house to visit. If no one 

was at home, or the interviewer could not complete the questionnaire, he would 

go to the house corresponding to the next number on the list. Interviewers 
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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 includedt 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,
much time was spent familiarizing them with the project itself, and its 
significance to Guatemala. 

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

Completed questionnaires were collected and checked daily so that any
problems could be quickly discussed. 

FOOTNOTES
 

IMany 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 Studi, 

1 12.7 11.2 

2 3.3 2.8 

3 9.0 8.4 

4 .8 1.6 

5 12.3 12.8 

6 10.8 11.0 

7 12.3 14.7 

8 3.8 3.2 

9 1.0 .7 

10 2.5 3.2 

11 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 4.8 

21 1.8 1.2 

22 .5 "'" 

23 .4 --

24 --- ---

Total 1001 100% 
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APPENDIX
 

Questionnaire 

Proyacto de Pesca Maritime Number: 
y Artesanal Date: 
Division de Fauna Hour: beain 
DIGESA 	 end
 
Agosto de 1976 	 Interviewer: 

This information is confidential and solely for scientific use. 

Level I 

1. 	 Address 

2. 	 Person Interviewed: 

a. Housewife b. Daughter c. Maid 
d. Other 

3. 	 Number of household members: Male Female 

a. Children 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 i7-


S. 	 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) 
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11. 	 Where do you generally buy fish? 

a. supermarket b. abarroterla c. market 
d. fish store a. tienda f. ambulmnte 
g. other h. Why?_ 

12. 	 In what market do you buy your fish? 

13. 	 What do you think a pound of the following species of fish costs? 

a. Corvina b. Robao c. Jullin 
d. Mojarra e. Boca Colorado f. filete 
g. otros 

i4. Do you like fish? 
a. Yes No 
b. 	 Why=- 

(if you answered no)
 

(If you responded negatively to question 1I, skip to question 17 to 
see If It's possible to continue the Interview.) 

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

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

16. 	 Why don't you eat more fish? 

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

18. 	 Do you think that fish is good for your family? 

Yes_ No Why? 

19. 	 What Is your biggest problem buying fish? 

20. 	 What is your biggest problem preparing fish? 

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

Level II 

21. 	 Generally, how often do you buy fish? 

22. 	 What quantity of fish do you generally buy? 

23. 	 What kind of fish do you usually buy? 

Why? 

24. 	 In what form do you prefer to buy the fish? 

25. 	 Do you generally buy fish throughout the year? 
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26. 	 In what mason 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 
d. I don't know 

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

Why? 

31. 	 Why do you buy fish? 

a. I like it 
d. food value 

32. When you buy fish, 

a. frozen 
d. without Ice 
f. Why? 

Level I ll 

b. custom 
a. variety 

you prefer to-see it: 

b. refrigerated 
e. other 

33. 	 Which of the following do you own: 

a. radio b. refrigerator 
d. 	car a. house 

(make and model) (own or rent) 

3q. 	 Who In the house buys the groceries? 

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

c. equally priced 

c. cheap 
f. other 

c. with ice 

c. television 

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, we would like to ask you the following: 

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

a. chicken 
d. pork 

39. How often to you eat: 

a. chicken 

b. fish 
a. others 

c. beef 

(daily, weekly, monthly) 

b. beef c. pork 

40. Generally, which Is more expensive? 

a. fish beef 
b. fish- chicken 
c. fish_- pork 
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41l. 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? 

4s. 	 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 

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

(specify occupation and profession) 

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

419. 	 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-smeling_ fragrant_ 
e. dirty clean 
f. weak strong_ 
g. dry 	 wet 
h. ugly pretty 
I. profan-e_ sacred 
J. heavy light 

50. 	 Approximately how much do you spend on groceries? 

a. daily Q. b. weekly Q. c. monthly Q. 

S. 	 What Is the approximate Income of the head of the family? 

a. daily_ b. weekly_ c. monthly_ 
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52. 	 Is the head of the family regularly employed? 
a. yes 	 b. no 

S3. 	 Do other members of the household have an Income? 
a. yes 	 b. no 

5. 	 How much do they make? 
a. daily Q.____ b. weekly Q._ c. monthly Q. 
d. other Q.__ 

55. 	 If you haven't obtained Information about income, observe the charac
teristics of the house, electrical appliances as Indicators of the Income. 

(estimate the income)
 

Observations:
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CHAPTER 10 	 A SURVEY OF FISHERIES ADMINISTRATORS 
BY T.H. 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 II, 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. 

This latter recognition has stimulated interest within the industrialized
 
countries in 	 the role played by administrators, and this is 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 
research devoted to the attitudes and preferences of administrators. This is 
unfortunate since underlying all of the programs conducted to accomplish 
development is 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 in the n.agement area: leadership may be lacking; programs are uncoordi
nated; staff personel are not offered incentives; etc. As Gable and Springer
 
(1976:58) point out: "The really ttugh prrt of economic development is not 
fabricating improved technologies, but rather the organizational tasks of 
recombining human behavior under new rules that enable people to help each 
other in creati:ng and putting to widespread use the more effective technolo
gies." 

To do an effective job of "recombining human behavior" (i.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 administrative 

systems in the less developed countries do not measure up to the requirements 
for the effective and efficient fulfillment of development goals. Because the
 
goals of individual units may nut he clear, there may be confusion over 
functions and rsponsibilities, duplication of work, and lack of coordi
nation." (Gable and St)ringer, 1976:60). 

There ire several explanat Ions why attitudinal research is rarely 
conducted with development administrators. Government and individual 
officials are r'-ioctant to extend permission for researchers to Interview key 
decision-makers. This Is the case becatse officials Lend to view such 
research in essentially negative terms. They do not see any direct benefits 
from the research to their 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 conditions for 
its conduct for its conduct which is highly restrictive. 

Moreover, ever) If one can obtain tie necessary permission and cooperation, 
several problems remain. Since administrators are intelligent and
 
well-educated, they tend to view Interviews in a strategy way; that is, as 
occasions for the outwitting of the interviewer. Through strategic responses 
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to questions, they attempt to reveal only that which tends to enhance the 
position of timir agency and their place In Lt. Potentially harmful questions 
will simply be avoided or $lossed over. This creates a severe problem of 
validity as uell as missing data and limits or destroys comparability across 
respondents along critical concenptual dimensions. 

Administrators also have a tendency to put the researcher off by 
questioning the validity of the study. They will explain that their situation 
is so complex and unique that only those who face these problems on a day by 
day basis can really understand what is going on. In short, they will argue
that the researcher is not in a position to really understand the 'true" 
situation. Yet, despite these basic difficulties, many scholars, including 
this one, are convinced that the future of comparative administration lies in 
examining the background, attitudes and behaviors of bureaucrats and those 
with whom they interact. 

It the Costa Rican case, we did not experience the problems identified 
above. Permission to conduct the rescarch was obtained and full cooperation 
was forthcoming from all the agencies concerned. As a result, we were able to
 
conduct lengthy (i.e., up to I 1/2 hours) interviews with eighteen carefully
 
selected respondents who were directly or indirectly involved in one way or
 
another iiith the Costa Rican Small-Scale Fisheries Project.
 

In order to determine the effectiveness of development requires careful 
analysis of the administrative system in question -- in our case the Costs 
Rican Small Fisheries Project. Key research questions were identified by this 
investigator after two years of intensive formal and informal interaction with
 
government officials, private sectGr fisheries experts and former government
 
officials, private sector fisheries experts and former government officials.
 
In light of these interactions and conversations, a public choice approach to
 
ad=inistrative analysis and desi~n was 
deemed appropriate. In particular,
 
administrative weakness was viewed as fundamentally a collective action
 
problem In ,iuch coercion and selective incentivej were not utilized to 
courdin4te xnd manage the ov.rail effort. As a result, the comprehensive 
development approach permitter :a high degree of "free ridership" on the part 
of .i significant number 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 in a later chapter. 

A. Converting Public Choice Theory Into 4anagement Terminology
 

The first requirement for constructing .i reliable and valid interview 
instrument was to employ terminology that managers could understand and 
utilize. Theoretical concerns had to be reworded into manage&.-nt language. 
in other words, our theoretical perspective did not yield management
 
principles which would relate directly to the tasks faced by agency heads and
 
progrm leaders. But the basic collective action concepts do seem to rather
 
clear management anclogues.
 

In another chapter we noted the necessity of using coercion and/or
 
selective Incentives to minimize free-rider behavior. The concept in
 
management rhich most closely approximates coercion is control. Controlling
 
refers to the regulation cf the organization to insure the achievement of
 
prograa objectives and plans. Fundamental to control is performance
 
evaluation b.sed on a set of standards previously specified in the planning 
process. Evaluation must be employed in order to ensure that the quality
and/or quantity of goods and services are up to expectations and, if there are 
',eviatlons, to bring thr program back into line with the original plan. It ir 
imperative the the plans specify program objectives down to the lowest lsel 
ol execution so that each ranager, regardless of his or her level of resansi
bility, is clear about precisely what is expected from his or her operat: nal 
unit. 

Seeing that these performance goals are achieved is the task of the chief
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executiva who must use an appropriate schedule of punishments and rewards in
 
order to keep the unit leaders performing at required levels. Such rewards
 
are obviously such things as promotion, increases 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 relationship 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" so
 
to speak, by making whatever adjustments neceseary 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
 
is the management analogue of noticeability. You will recall that notice
ability was the key element in collective action weakness and failure. As
 
groups got larger, noticeability created the necessary condition for free
rider behavior. We suggested that lorge government projects have similar
 
difficulties if noticeability is not present.
 

Accountability then, is a management mechanism in 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 individual 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,
 
aelective incentives and free-ridership. In 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 is 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 Disagree Disagree Strongly
 

"The participation of the various supporting agencies was not clearly 
specified in the program, leaving the decision regarding the amount of 
their participation to each agency itself." 

Agree Strongly Agree Disagree Disagree Strongly
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"Because of unclear specfication of authori'y 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 Disagree Disagree Strongly
 

"The development plan overestimated the capacity of COOPEPRS 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 chief executor BAC Lad a difficult time operating among public
 
sector agencies since each participating agency had its own sources of
 
fun ding 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 Disagree DIfagree Strongly
 

"The agencies charged with implementing the Fisheries Development Plan
 
lacked personnel who specialized 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 economy." 

Agree Strongly Agree Disagree Disagree Strongly
 

B. The Self-Anchoring Scale
 

In addition to the structured questions listed above, we wished to give
 
the respondents a chance to assess the state of the program and the resource
 
(i.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
 
assumptions, preceptions, goals and values, the two extremes or anchoring
 
points of the spectrum on which some scale measurement ts desired. This self
defined continuum is then used as a measuring device.
 

Following Gable and Springer, (1976), we used the Instrument for the
 
purpose of having the fisheries development administrators assess dimensions
 
of the projec: and the resource. For each of our dimensions they were asked
 
to describe the best possible or ideal situation and then the worst possible 
situation Then they were asked to locate a ladder which runs from Number 
1-l -- from worst situation to best, the position they think captures the 

state of the phenomenon in the past, they present and the future. Using this 
technique, we asked the following questions of eighteen administrators and 
outside experts.
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"I should like to discuss the fisheries situation in Costa Rica." 

"If you were to describe the betpssible or ideal situation for 
fisheries in Costs Rica, what wou it eli Think of what could be 
missing 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 knov
 
this could never happen."
 

(Introduce the ladder and instructions.)
 

"I have a ladder here which extends from I to 11. Think of I as the worst 
possible situation and ti 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 
administering 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?
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14.) Where van it five years ago? 

15.) Now will It be five years from mow? 

"Now 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 an tuna as compared with small-scale 
flheries." 

19.) Where would you say the tuna fishing industry is today? 

20.) Where 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 existed three
 
years ago and three years from now how would you rank the situation:
 

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 fi herle%, 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 minimal amount about fisheries, which, after all, was only
 
one of their many administrative responsibilities. Yet, even though they did
 
not feel technically competent to deal with fisheries development, they felt
 
administratively competent to judge success or failure of the program, the
 
future of the resource, .tc. This distinction between technical expertise and
 
administrative competent proved to one of the most interesting in the study
 
and promises to be a po- :ntially fertile area of enquiry for those concerned
 
with the relationship between technolog,; 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 variance. 

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 their implementation.
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CHAFTER 11, 	 ASSESSMENT Of FISHERY RESOURCES - GULF NICOA, 
COSTA RICA 

BY D.K. Stevenson 

1. Length Frequency Analysis 

of commercial landings inLength measurements collected by a&%ple surveys 
Puntarenas, Costa Rica, were compiled into monthly and annual length frequency 

zone for fifteen species harvested byby gear type and fishing 
in the Gulf of Nicoya. Efforts to estimate growth anddistributions 

the artisanal fleet 
total mortality rates an required by the Beverton-Holt yield model were 

based
 

on the analysis of these data.
 
by the von-BertalanffyGrowth Rate Estimation. Growth was expressed 

growth equation -K(t-to) (1) 
Lt - (1-a () 

where 	U - 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.
 

estimated from modal length progressions by
Annual growth rates (K) were 

(1) to the following linear regression
means of a transformation of equation 
equation 

loge(L - It) " logeL. + Kto - Kt (2) 
. 

to equal the length of the largest fish routinelyin which L. was assumed 
observed during sampling, At values were estimated as the modal lengths of 

1 and t was recorded as the coded
individual groups in successive months
sampling time in months relative to time t-O when the first modal length was
 

were determined by visual inspection of length
observed. All It values 

to the lower limiting length of the
frequency distributions and set equal 

dominant length classes in the corresponding length frequency distribution.
 

Honthly length frequency data for all species routinely sampled during 

this study were analyzed to determine the mean lengths of individual size 
programmed
groups by means of Hasselblad's (1966) "steepest descent" method as 
 but thefor computer use by Tomlinson (1971) and Yong and Skillman (1975), 

results were 	generally unsatisfactory due to small sample sizes, and extreme
 
several species, the apparent


overlap between adjacent size groups. For 

juvenile fish and use of size selective gill nets
 

constant recruitment of 

length frequency distributions which

produced simple and uniform monthly 
size increments over time.
prevented the estimation of growth rates based on 


(See Chapter 3 for a more complete evaluation of the procedures which were 

tested for growth and mortality rate estimation.)
 
from a limited mumber of 

for two species (Tables I and 2) exploited by theApparent annual K estimates were obtained 
observed Xt 	 increments 

These 	two species (Cynosci n
artisanal fishery in the Gulf of Nicoya. 

are important components of the artisanalsquamipinnis and Cynoscion albus) 

of Nicoya. For both species, a range of possible K
catch in the Gulf 
estimates was derived.
 

For C. squami nnis, approximate growth estimates of 0.26, 0.37 and 0.65
 

were obtained from increments of two size groups sampled in Zone I 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 
were based on a veryfish were measured, the resulting growth estimates 

Previous Paae
 



TABLE 1. Monthly Modal Lengths for Cynosclon squlplnnls,

Interpreted Visually from Length Frequency Distributions
 

Compiled from Samples of Commercial Lndings In
 
Puntarenas, Costa Rica, 1976-77"
 

12.5-15.0 cm mesh gill nets, Zone 1 
Group A Group B 

Month Code It loge(L-I t) Month Code It lge(L-It) 

Aug. '76 0 32 3.33 Aug. '76 0 il 2.77 
Sept. '76 1 34 3.26 Sept. '76 1 44 2.77 
Nov. '76 3 36 3.18 Nov. '76 3 6 2.64 
Feb. '77 6 I0 3.00 Jan. '77 5 l6 2.64 

12.5-15.0 cm mesh gill nete Zone 2
 
Group A
 

Month Code It oge(L-I t)
 

July '76 0 32 3.33 

Aug. '76 1 32 3.33 
Sept. '76 2 34 3.26 

Oct. '76 3 34 3.26 

Feb. '77 7 36 3.18 

*Modal lengths (Ilo were estimated as the lower limiting length of dominant 
length classes. The upper limiting length (L,) was assumed to equal 60 cm. 
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TABLE 2. Monthly and BI-monthly Modal Lengths for Cynosclon
 
albus, Interpreted Visually from Length Frequency
 
"istributions Compiled from Samples of Commercial
 

Landings In Puntarenas, Costa Rica, 1976-77'
 

Hooks, Zone 2, Group A
 

Month Code It loge(L.- It) 
Au-. '76 "-r -' - 7.W3 

Nov.-Dec. '76 3.5 55 1.17 

Jan.-Feb. '77 5.5 55 4.17 

Mar.-Apr. '77 7.5 61 1.08 

Hooks, Zone 2, Group B 

Aug. '76 0 67 3.97 

Nov.-Dec. '76 3.5 73 3.85 

Jan.-Feb. '77 5.5 79 3.71 

'Modal lengths (It were estimated as the lower limiting length 

of dominant length classes. The upper limiting length (L,) 

was assumed to equal 120 cm. 
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Figure I. Growth rate estimation from length frequency data for two
 
size groups of corvina eguada (C squmlpnnis) caught
 
with 12.$ - 15.0 cm mesh.gill netsiZi-s I and z, 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 (Cynio
 
Scuemiplnnis) caught with 12.5" 157 m
cm----h gill
 
nets In Zone 1, Gulf of Ficoya, Costa Rica, during
 
1576 - 1977.
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Figure 3. 	 Mlonthly length froq uency distributions used to estimate growth 

of corvina agueda (~yosion squampinnis) caught with 12.5 -15.0 
cm mesh gil nTnets Gulf oTfiToya, Costa Rica during 
1976 - 1977. 
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Figure 4. Gruwth rate estimation from length frequency data for two size 
groups of corvina rein. (Cynosclon albus) caught with hooks In
Zone 2, Gulf of Nicoya, Costa Rica, during 1976 - 1977. 
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Figure 5. 	 Mtonthly and bI-monthly length frequency distributions 
Used to estimate growth of corvina rins CCnsco
~.~)caught with hooks In Zone 2, Gulf a aloy,C0 Rice, during 1976 - 1977. 
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limited sub-set of the total available data. Two linear regressions were
 
statistically significant at 99 percent confidence levels and the t',rd at 90
 
percent. Lm was assumed to equal 60 ca.
 

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 sets 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 significant. L. was assumed to equal 120 cm. 

Preliminary growth rates for Micropogon altipinnis (Stevenson, 1978), 
based on mathematically-derived it values from six 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.
 
squampinnis, 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
 
length of 57-85 cm, and have reported K values ranging from 0.15 to 0.36.
 
Growth 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 

e
Nt - No -Zt (3)
 
where N - number of fish in a given population cohort
o 


(e.g., year class) born at time zero 
Nt - number of fish in the same cohort alive at later time t 
Z - annual instantaneous rate of total mortality. 

Annual Z rates were estimated from annual length frequency data with known 
growth estimates (K, L,) according to the following equation proposed by 
Beverton and Iolt (1956): 

(L. - 1)
 
z - k (1- tc)
 

where 	 xc - the mean length at first capture
 
r - the average length of fish captured larger then Ac.
 

The parameters Ec and F were estimated from average annual length frequency 
distributions for C. squamipinnis captured in 12.5-15.0 cm mesh gill nets in 
Zone I and 2 (Figures 6, 7) and for C. albus captured with hooks in Zone 2 
(Figure 8). Total mortality estimates ranged from Z - 0.96 to 2.41 for C. 
?Autam!pjnnis and from Z - 0.80 to 1.11 to C. albus (Table 3). 

I1. Tag and Recapture Study
 

A total of 2,264 fish were tagged dur'ng two separate six-week tagging
 
periods In 1978. One species (Sciades trischell) accounted for 42 percent of
 
all returns and was the only species returned in sufficient quantities to
 
permit growth rate estimation. Of 25 total returns for this species, 10 were
 
selected for analysis after eliminating measurements made by non-biologists
 
and otherwise incomplete records (Table 4). The remaining observations were
 
corrected for possible shrinkage of fish which were held on ice. Two
 
observations were clearly erroneous 'nd were deleted from the analysis.
 

Annual instantaneous growth was estimated by plotting the average daily
 
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
 



20 Cynoscion squamipinnis ZON E i 
N's 1439 

zw 10

wo 

w - r_--
U. 

30 36 42 48 54 60 
TOTAL LENGTH , cm 

Figure 6. 	 Average annual 1976 - 1977 length frequency distributions for corvina 
aguada (Cvsclon squamipinnis) caught In 12.5 - 15.0 cm mesh gill nets 
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Figure 7. 	Average 1976 - 1977 length frequency distributions for corvina aguada
(Cynoscion Sulepinni) caught in 12.5 - 15.0 ca mash gills nets in 
Zone 2, Gulf of m/€oya, Costa Rica. 
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TABLE 3. Annual Instantaneous Total Mortality Estimates fbr Cynoscdon

albus and Cynosclon squipinnis Obtained from Average


Annual/Length Freency Distributions, with
 
Corresponding Estimates of I and 1 and
 

Known Growth Parameter Estimates
 

Species: Cynosclon squamlpInnis
 

Gear: 12.5-15.0cm mash gill nets
 

Parameters: L4*=60cm; IC=85. cm; T.= .$cm
 

Zone I Zone 2
 

K 0.26 0.37 
 0.65 K 0.26 0.37 0.65
 

Z 0.96 1.37 2.41 Z 1.05 1.49 2.63
 

Species: Cynoscion album
 

Gear: Hooks Zone: 2
 

Parameters: L a 120 cm; I . 62.5 cm; T n 81.6 cm
 

K 0.0 0.55 

Z 0.80 1.11 
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TABLE 4. Lengths at Tagging (i t ) and Recapture (It+T) as
 
Measured by Project Biologists for Ten Records of
 

Sclades troschell and Calculated Average Length
 
rncrements per Day at Liberty (mm/day)*
 

Length at Length at Time at Corrected Average Length 
Tagging Recapture Length Increment/Day(M ('+T) L Increment (nn) at Liberty 

340 349 334 14 .042 

420 417 112 2 .018 

315 318 103 8 .078 

422 426 153 9 .059 

4141 450 36 14 •389** 

321 322 38 6 .158 

444 442 72 3 .042 

435 445 89 15 .169'* 

344 353 164 9 .055 

468 463 140 0 .000 

*Recorded lengths-at-capture were collected for shrinkage in ice by 
adding 5 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 linear regression ts an estimate of K and the 
x-intercept an estimate of L.. 

The annual K estimate for Sciades toracheli was 0.20 (Figure 9). The 
linear regression was significant at 90 percent confidence and the apparent 
L. was estitiated to be 48 cm. The largest specimens of this species 
observed aboard commercial vessels were 65 cm, suggesting that L- 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 recoveries was 
reitred to obtain a more reliable growth estimate.
 

111. 'ield Evaluations
 
A rough estimate of relative maximum sustainable yield was made for 

corvina reins (Cynoscion albus) based on direct estimates of growth 
parameters, m..-' and length parameters and a naturalmortality mortality
 
estimate for two closely-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 
artisanal 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. 
Estimates of the current state of exploitation, therefore, serve as important 
indicators of what might be expected for other species if fishing effort in 
the Gulf increases.
 

Parameter estimates for C. albus caught with hooks in Zone 2 were the 
following: 

Ic (length at first capture) 62 cm 
L (asymptotic maximum length) 120 cm 
c - Ic/A. 0.52 
H (natural mortality) 0.30 
K (growth) 0.40 
H/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 raLe F/Z equalh 0.65 and .4/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 Ic 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 Ic - 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 Ic in the large mesh nets in this zone approximated the 
optimum value (82 cm) at which HSY 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 

t Whsn Lw is unknown, it may be more precisely estimated as the value 
which produces the "best" least squares fit of logo (L. - At versus t. 
The number of Lt observations generated in the present study did not justify 
such an analysis. 
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2Fishing effort (f) and fishing mortality (F) are directly proportional 
to each other according to the formula F - qf in which q - the vulnerability 
of the fish to capture. Thus, given a constant value for q, HSY would be 
achieved for C. albus only after fishing effort was reduced by 50 percent. 
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CHAPTER 12. 	 AN ECONOHIC 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
 

Gulf of Nicoya, Costa Rica. The analysis is intended to rest 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 ind 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 highar value species than the long 
liners.
 

As shown below, crew size and fishing time are important production
 
factors. Table 3 shows the utilization of these two production factors among
 
the three gear types. From this Table it is clear that most of the hand 
liners and long liners use either I or 2 crew members, whereas, in most cases 
the gill netters use either 2 or 3 crew members, The average fishiliL time per 
crew is smaller for long linere than either the hand liners or the gill 
netters. As 	will be evident in the later discussion, these differences in
 

crew size and fishing time among hand liners, long liners and gill netters 
will have important Implications.
 

1. General Models of Fishery Production Functions
 

The yield or catch of fish from any given fishing ground at any given tims
 
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 - f(KLT,Fs,ZSO), 	 (1) 

where: 

Previous Page Blank
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TABLE 1. Summary Statistics of the Artlslnal Fishery in Costa Rica
 
(Gulf of Nicoya) Based on Sample Data Collected Over
 

One Year Period (Aug. 1976-Aug. 1977)
 

Itm 	 and Line Long Line Gill Net Others* Total
 

I Trips Sampled 175 112 '81 37 805
 
%of the Total 
Trips Sampled 21.7 13.9 59.6 '.6 100 

II 	 Ave. Catch/Trip(lb) 90.2 111.0 190.41 267.9 121.2 
%of the Total Catch 12.5 13.6 69.0 4.9 10.0 

III Ave. Revenue/Trip
(Colones) ** 185.9 158.75 365.5 161.96 224.83 
S of the Total Revenue 13.9 10.3 71.1 '.59 100 

IV 	 Ave. Weighted Price 2.06 1.113 1.9 1.72 1.85 

1977 Census from the Ministry of Agriculture of Costa Rica 
1 of Total Catch by Gear Types 
Hand Line 10.0 Long Una 13.0 
Gill Not 71.0 Others 6.0 
*Others Include seine, harpoons or any combination of the three principal 
ucr types.*Local currency units. 
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TABLE 2: 
S Composition of 

____________________ ______ _________ To tat Catch 
Species 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. Classiflcado 1.34 0.27 20.2 5.7 2.7 3.9 

4. Bolllo 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 41.67 (0.0) 4.4 2.7
 

8. Cola 1.36 0.18 13.24 22.5 13.9 11.7 

9. Agria 1.32 0.19 11.39 5.3 16.2 16.7 

TABLE 3: 

- - - - Gear Type ----

Crew Hand iUne Long€] Line Gill Net 
Items Size 1 2 <2 1 2 <2 1. 2 3 <3 

Trips Sampled 77 37 22 415 38 9 9 264 74 7 

%of the Sample 
by Crew Size
 
Within Gear Type 56.6 27.2 16.2 48.9 1.3 9.8 2.5 74.5 21.0 2.0
 

Ave. Actual Fish.
 
Time per Crew 6.19 10.85 -- 5.49 7.59 -- 9.54 11.88 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 equipment 
used for fishing), 

L = Number of fishermen, 

Fs - Fish stock for the period,
 

Z - Zones or areas fished, 

S - 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 
whether the model is going to be used for short-run or long-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 (Carlson, 1973; Carlson, Bell and Waugh,
1973; Huang and Lee, 1976 and 197 ). Aside from these differences, the 
production model for the fishery has been generally specified as:
 

Y- f(E,B,D), 
 (2)
 

where:
 

Y - Yield (catch or landing of fish for a period), 

E - Biological factors determining the size and growth of fish 
stocks for periods under consideration,
 

D- Dummy variables representing seasonal 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 
yield or the trade-off between capital and labor which would be possible if

1
the production model in (1) were used.

There are, however, legitimate reasons Viy researchers often express


fishing effort as a composite input. Some of the major reasons are: 
 a) lack
 
of reliable date on the Individual components of fishing effort; b)

difficulties measuring capital In some 
standard iinit when faced with an
 
industry which is heterogeneous in its capital employment; and c) 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 species of fish caught at any given time, it is conceptually
 
difficult to justify the catch measured in physical units as a measure of the
 
ylald. 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 soecifying output in a multi
species fishery willi not be satisfactorily resolved until we find a way to 
determine the 	allocation of fishing effort (in whatever way It is defined)
 
among species.
 

II. 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 
Oij dj2Sij2 E OjkZijk (3) 

Yij " OjoliJl e ek-4 eiJ 

V 

oji QJ2 Qj3Sij3 Ej3vZijv (4) 
YIj GcjoLiji TLJ2 a ev- UiJ 

where:
 

i 1 ... nj, fishing trips sampled from a gear type j
1, , 


I-Hand
 
j - 2-long Line
 

3-Gill Net
 

k - 0, ... , K; 	 the independent variableq including the
 
intercept term in Model (3),
 

v - 0, ... V; 	the independent variables including the 

intercept term in Model (4).
 

a - Euler constant or base of Napierian logarithm, 

YIj - Yield (landings) in pounds for the Ith trip by gear type J, 

Tij - Effort or total labor hours spent for the ith trip by gear 
type J. 

Tij - Actual time spent fishing during the ith trip by gear type J, 

I for wet season
 
S-j - 0 for dry season
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Z~j- The zone where fishing took place in the Ith trip with sear type 
J. 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 manner as the total 
product functions in (3) and (4), the only difference being the Yij is 
replaced by Ruj (PxYij), the total revenue per fishing trip for gear type 
J. As discussed above, one advantage of fitting the total revenue function is 
that it implicitly accounts for the variation in species compositions through 
the introduction of price.
 

If qrdinary Least Squares (OLS) is used to estimate the perimetero (jk
 
and ask), (3) and (4) can be transformed as follows:
 

K
I PjjZijk + innij (3A)
 

InYij - InPj, + OjlInTijI + Oj2SLj2 
+ k!4
 

(4A)
 
V
 
E mjvZLjv + Inuij
 

inYij - inajo + ajllnLijl + aQjlnTij2 + aj3Sij3 + v-5
 

The Pjk and ajv are the unknown parameters and inn1j and Inj are 
are independtly distributed disturbances with mean one and variance t2 and 
21nU, respectively, where In is the natural logarithmic function. 

Since the specifications in (3) and (4) have multiplicative errors, the 
(OLS) etimators of jI, -,.- isk and aj are the best linear unbiased 
estimators (Goldberger, 1964, 1968; ildfield and Quandt, 1970; Kelejian, 
1972).
 

However, because E(lncij) < (InE(cij) - 0, the OLS estimator of 
inSjo is biased. The expected Value of lnja under the present setting 
will be [Inujo + E(Innij)]. The same result holds for lnU and Inajo0
In (4). Hence, unless the E(Incij) and E(InUlj) are zero--which we have no 
reason to expect--the estimators of Inpjo and inmJo (inSjo, injo )
using OLS will be biased upward.
 

If the objective in fitting the above production models is to estimate the 
coefficients of the independent variables (Oji, .., Ojk; aJl, ..P., , 
:jv), the fact that the estimators of the intercept Lzrms (Inj, inaJo) 
are biased causes no problem. However, if the production models are used to 
predict total output (Yfj), estimate marginal 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. 

2ortunately, the above problem is not unsurmountable. Goldberger 
(1964,1968) has developed a method 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 yield 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 assumption is necessary because insufficient evidence exists on Lish 
stock abundance in the Gulf. This limitation in not too serious, however, 
since the production functions under Investigation are firm production 
functions, The functions are fitted using trip data (the catch and the 
production factors of a firm for a single trip), where a firm is defined as an 
enterprise consisting of a crew, a fishing vessel and gear of a similar type. 

In model (3) effort (rj) Is defined as actual total labor hours spent in 
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fishing, i.e., (T x L). This definition of effort is slightly different from 

the conventional definition of fishing effort in (2) since 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 

given gear type. That is, the capital used within a given gear type is 

expected to be more or less homogeneous; therefore, the index of fishing power
 

is 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 strategies 

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 line and gill net. This scheme Is 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, yield (Yj) and revenue 
(Rj) are positively cocrelated 

with effort (-tj)land the estimated ccefficf.ents of effort are highly 
six dummysignificant for all the equations fitted. In Table 4, among the 

variables representing fishing zones (Zs; s-2, ... , 7) only those which 

appeared to be statistically significant in explaining the variation of yield 

or revenue are reported; for example Z2 and Z5 in equation A. In equation 

A, Z2 and are positively correlated with yield. Hence,, one can sayZ5 
that hand liners fishing an these two zones will have a higher yield on the 

average than those fishermen with the same gear type flirting 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 is found to be significant in explaining teh variations of yield or 

revenue for gill netters. This may be due to the fact that unlike hand liners 

and tong liners, gill netters are relatively mobile, enabling them to travel 

to the fishing zones that appear to be most lucrative during a given trip. In 

addition, information 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 variation does not appear to have a significant impact on yield 

regardless ot tile type of gear used. However, for the hand liners and gill 
netters the coefficients of the seasonal variable of their respective total 

revenue equations are significant at u - .05. The significance of the 
seasonal variable in both instances stems not from seasonal variation
 

prices ofattributed to physical pruduction but rather troa variations in tle 
the products. As shown in Table 2, the species conposition of the fish caught 

varies among the three gear types, with hand liners and gill netters catching 
higher priced species than long liners. Also, the prices for the species 
caught by hand liners and gill netters show higher variability over time than 

the prices if the species caught by long liners. The negative sign of the 

coefficient indicates the 	 lower revenue in t': wet season, ceteris parabis. 

As shown in Table 4, the total product and total revenue equations for the
 

gill netters include a variable (G) to account for variations in fishing power
 

among gill netters. The variabl, f,)rfishing power 
(G) is an index
 

constructed using the ratio of the area of the gill net for a given gill 
all 	the gillneLter to the mein value of the area of the gill nets used by 

netters in the ;ample. As expected, this variable is positively correlated 



TABLE 4. Estimated Total Production (Ye) and Total Revenue (Rj) Equations of the
 

Gulf of Nicoya by Gear Typesa
 

IGear Types ConstantC Indexo 

FishindPower (G) 

Effort 
(I) 

IFishing) 1Z Fishing 
ZoneZo one (Z& 

Fishing 
Zone 

2 IF 

-(S 

A Handline 
------

2.118 
(13.292)* 

--- ---- ---
-

--- -- Total Product---------------
0.76614 0.4889 0.66027 

(10.1753)* (3.5514)* (2.7108)* 
0.1655 

(-1.25867) 
.77 59.5 75 

B Long Line 2.5503 
(18.609)* 

- 0.76098 
(12.9588)6 

- 0.2511 
(2.546) 

- 0.007379 
(0.00643) 

.83 80.6 SS 

C Gill Net 2.452 
(8.8279) 

0.2655 
(2.48135)' 

0.74829 
(9.16894) * 

- - - 0.08082 
(0.74575) 

.45 37.4 139 

D Handline 
--

2.631 
(11.428) 

---------------- Total Revenue-
- 0.83925 0.2576 

(7.7154)* (2.8936)* 
-

-------------
0.7779 -. 3884 
(2.2107)* (-2.045)

.67 35.0 75 

E 

F 

Long Une 

Gill Net 

2.5467 
(14.948)* 

3.16093 

-

0.177522 

0.85023 
(13.366)* 

0.75844 

-

-

0.2576 
(2.333)* 

-

-

0.01795 
(0.0844) 

-0.2123 

.77 

.41 

38.9 

31.4 

55 

139 
(15.6038)' (1.565) (8.724)* 
 (-1.8375)"*
 

aThe "t" values for the regression coefficients are presented In parentheses below their respective regression 
coefficients. Other statistics for each regression are: the adjusted coefficient of determination (RW), the F 
ratio and the number of observations (N). * and ** Imply significance at a=.01 and a=.05, respectively.

bG" represents the Index for fishing power. 
cThe estimates of the constant terms for equations A-F when adjusted for the bias are: 2.0914, 2.5266, 2.4165, 
2.5631. 2.51, 3.1405. respectively. 
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with yield, 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 leos than 1.0. 

Finally, in the analyses to follow, all fitted equations in Table 4 will 
be used to estimate 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
 
parameter. Therefore, to account for this problem, the constant terms in 
Table 4 are corrected accordingly for the bias using the scheme developed by 

Goldberger (1964, 1968). The value of the adjusted coefficients for the 
equations in 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 marginal product both in physical and value terms, the adjusted 
coefficients for the intercept terms are used. 

I1. 	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 is defined as the product of actual time spent fishing with gear in 
the water and the number 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 hours expended for fishing purposes. To obtain these marginal 
products we differentiate total output (Yj) and total revenue (Re) with 
respect to effort (Tj) for the fitted equatlons 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 i and 2, 
respectively. In addition, the average physical and value products ctrre
sponding to each one of the marginal physical and value products are plott-.t 
in Figures 3 and 4, respectively.
 

As expected, the coefficient of effort (Tj) is lees than 1.0 for all the 
equations reported in Table 4, which results in declinflng average and marginal
 
physical and value products as increasing levels of effort inputs are utilized
 
in production activities (Ferg-ison, 1969, 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 I 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 liners are more productive at the margin than hand liners 
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 comparisons are made in terms of value of average and marginal 
products the results are the reverse of those obtained using the average and 
marginal physical products (Figures 2 and 4). That is, from Figures 2 and 4 
It is clear that for a given level of effort, the value of the average and 
umarginal products of the long liners is less then either the gill netters or 
the hand liners. This result Is expected 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 marginal factor cost (Ferguson, 1964,1972). Moreover, if 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 if the allocation of effort is efficient for the artisanal fishery

in the Gulf 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 (1I) has been treated as a composite input consisting
of fishing time expended 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 Its 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 I gives the range of the crew size considered. The 
crew size is allowed to vary from I 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 given 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 Figure 5, each corresponding to the four values
 
of fishing time considered. 
 From thir Figure It 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 tise is 5 hours, the value of marginal product for I crew member is
49.2 Colones (Point A In Figure 5); however, for the same crew size, as
fishing time increases from 5 to 10 hours the value of marginal product of
labor rises from 49.2 to 80.8 Colones (Points A and B In Figure 5. 
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 size. Even though the results shown In 
Figure 5 specifically pertain to hand liners (Table 6A), this same property
holds for the other two gear types considered In this study.


So far we have shown how a change in fishing time (in absolute terms)
affects the value marginal product of labor. However, for policy issues it 
may be of interest to know the incremental change in the value marginal
product of labor for each gear type resulting from a given proportional change
In fishing time. In other words, we want to estimate the partial elasticity 



TABLE 5. Estimated Revenue Equations foj the Gulf of Nicoya
by Major Gear Types 

UP2 r Type Constant,b' FhingP IerGTim(T)l NumberCrew (L)ofI Zone IZone(Z)4 Zone I Season " I I(s)(1FishiG) Fishing e (Z Z S 

G Hand Une 2.8815 
(9.1598)' 

- 0.7165 
(4.425)* 

0.91397 
(5.5559)* 

0.50991 
(2.518)* 

- 0.7085 
(2.3667)* 

-0.59016 
(-2.122)" 

35.2 .72 

H Long Une 2.495 
(13.349)* 

- 0.8945 
(0.88) * 

0.7533 
(4. 927) 

- 0.26901 
(2.397)** 

- 0.018805 
(0.08825) 

51 .3 .81 

I Gill Net 3.15314 0.1667 0.730896 0.86597 .-.. 23087 23.5 .41 
(10.5924)* (1.4301) (7.01416) (3.68112)' 
 (-1.89395)
 

a Note that the only difference between the three total revenue functions fitted above and their counterparts in 
equations D. E, and F, in Table 4 respectively lies on the way the variable effort Is treated in the model.
is. in equation D. E and F (Table 4), the total revenue equations are fitted treating effort (-j) 

That 
as a composite

input, whereas, in equations G, H and I above, the total revenue equations are fitte: by decomposing effort
into its component parts; namely, fishing time (T), crew size (L) and fishing power (G). 

bThe estimates of the constant terms for equations G-I when adjusted for the bias are: 2.832, 2.4775, 3.1088, 
respectively. 
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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 
--------- F.i.shing -." Time~rwt 5 10 Ols 20
Crew # 

1 49.2 80.8 108.0 132.7
 

2 46.3 76.1 101.7 125.0 

3 
 44.7 73.5 98.2 120.7
 

TABLE 6B. Value of Marginal Product of Labor (in Colones)

for Long Uners for Various Combinations of
 

Fishing Time and Crew Size
 

C 10 15 20 

1 37.9 70.41 101.2 .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 

- _ T 5 10 1s 20 

1 62.9 104.1 140.3 173.1 

2 57.3 95.1 127.9 157.7! 

3 5.3 90.1 121.1 19.1 
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of the value marginal product of labor with respect to fishing time, It can 
h. shown that for the type of production function used in this study, the 
iettial elasticity of the value marginal product of labor with respect toLishing time is 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
fnr the hand liners, long liners, and gill netters, respectively. These 
tesults can also be verified using the information in Tables 6A-6C. For 
example, in Table 6B, the value marginal product for labor with one crew
 
meat;ut ;od ftfteen hours is 101.2 Colones for the same crew size increasing
the fithing 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 fishing time will increase 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 in these 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 he 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 Is 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 I 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 variable (L) Is 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 :hown that the partial elasticity of the value marginal
product of labot 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 variable (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 elasticiU[. 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, respectively. 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 ,asing 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 nettorj more than the hand litr.re.
 

To compare the marginal products of labor among w... types the value
marginal product curves are plotted in Figure 6, each -rresponding ri the 
gear types considered in this paper. From Figure 6 it Is 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
(casuilly) 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 is 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 is arbitrary and used for 
illustrative 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 Conclusions
 

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, Costa Rica. The estimated Cobb-Douglas production and
 

revenue functions provide estimates of average and marginal (physical and 
Similar estimates
value) products for labor and fishing time by firm types. 


were 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
 
increase regardless
(physical and value) products decline as effort tends to 


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 gill 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 implies 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
 

?roduct of labor for long liners. The reason for the lower efficiency of long
 

liners 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 approximately 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
 
imperfect in many respects it provided data that bears up well under intensive
 
econome.rir nalysis. 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 fisheries development
 
projects.
 

The ntudy is not without its shortcomings, however. A major limitation is
 
the short-run nature of the functions fitted, where the stocks of capital 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 fish stocks can be adequately
 
accounted for.
 

FOOTNOTES
 

lNote that the only difference between (1) and (2) is the way effort is
 

defined. In (1) effort is decomposed into its separate component parts
 
whereas In (2) effort is treated as a composite input.
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2 Let, It. ALalT a2 

when, R a Total Revenue 

L a Crew size (labor) 

T n fishing time
 
fit =aLR AaL*I-'Ta2
 

OL
 

a2
-1
 - Aaoa2L al1T3(fR/3T) 


Hence, partial elasticity of the value of marginal product of labor with 
respect to fishing time (T) will be: 

MR) 02-oQ-1Ta2"

IT fR " AoILaIIa °
 

AalL
 

3 Ueing similar approach as in footnote 2,
 
el-2 a2
 

(FR) . L . Aal(Oi-1)L T L (aj-1)
 
IT 2
3L fr AalL0 1 - -
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CHAPTER 13. THE ETHNOICTHYOLOGY OF SHALL-SCALE FISHERMEN OF
 
PUNTARENAS, COSTA RICA: TAXONOMY
 

BY R.B. Pollnac
 

It is obvious that it is necessary to understand a given system if one 

wishes to effect desired changes within it. If human beings compose one of 

the units within the system, and if their actions are necessary to effect the 

desired changes, then it is essential to understand their perceptions of 

affected elements within the system. This is desirable for three reasons: 

provides information which can be used to structure communications
first, it 
the concepts and structural features
regarding proposed changes in terms of 


used by the target group; second, it permits comparison of target group and
 

change agent perceptions of the target system, thereby enabling identification
 

of potential conflict areas which could result 
in misunderstandings; third,
 

the change agent's credibility is enhanced if he can relate to the system as
 

it is understood by the target group.
 
With regard to changes in small-scale fisheries, it is important to note
 

that local tishermen have usually been interacting with the sea for a long
 

time. In their attempts to cope with the sea, they have made inferences from
 
concerning
their observations and constructed taxonomies and theories the
 

and its flora and fauna. This folk science, or ethnomarine environment 

local fisherman as theories
oceanography, is as real and important to the 


concerning ocean systems are to the academic oceanographer. Thus, attempts to
 
ocean must take these folk scientific
communicate information concerning the 


systems Into account.
 
The purpose of this chapter is to present an account of selected aspects 

of the knowledge system that the small-scale fishermen of the Gulf of Nicoya, 

Costa Rica have oeveloped concerning marine fish. The chapter examines the 

local fishermen's systea of classifying fish and the criteria used in classi

fication of members of important fish classes. This knowledge system will be 

the ethnoicthyology (ethno-local people; icthyology-science of
referred to as 

fish) of the small-scale fishermen (go-ill, 1967).
 

1. Sample and Methods
 

Data for the study were collected from small-scale fishermen living in
 

Barrio el Carmen, Puntarenas, Costa Rica.
 
Data for the taxonomy were elicited by requesting four knowledgeable 

informants to report all the different names of fish they knew. These lists 

were checked and expanded by ten additional informants. Four key informants 

used to the into at levels ofwere subcategorize listed fish taxa different 
inclusion (Frake, 1964).
 

classifi-
Paired comparisons and triadic sorts were used to determine 

catory criteria and the structure of subsets of the domain (Pollnac, 1975ab). 

Two knowledgeable small-scale fishermen participated in the paired compari

son of types of corvina and shark. A sample of 50 small-scale fishermen 
sort procedure involving a subesample of the mostresponded to a triadic 

important types of corvina. In this procedure six of the mist 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 
was the most different.
which he considered the most different and tell why it 


11. Analysis
 

Folk Taxonomy. The named fish types known to the small-scale fishermen of 
Puntarenas along with their folk taxonomic organization can be found in Figure 

Previous Page Blank
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I. The list includes 122 different categories of named fish which are furthersubcategorized into eight named categories and a residual large "other" 
category. 
 The "other" category may be further subcategorizable, but furthercategories 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.First, although shark (tiburon) and rays do not have scales, the informantsinsisted that they were a type of pescado escama (scaled fish).1 
 These same

fishermen did not claim that a shark 
or ray has scales; thus, pescado escama
is 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 (snapper), 
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 ( ynoscion stolzmanni)

and the other only grows up to one pound and has a big spine in the anal 
fin
(tentatively identified as Bairdiella 
s It is 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 reins.
 

Dyadic Compari-sons. Dyadic comparisons were conducted 
for two important

categories 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 I may not be used bybiologists to classify the corvina, they are derived from responses made by
Puntarenas small-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 is rank ordered in Table i. Scale 
thickness approached a rank
ordering, but there was some disagreement. Thick scales, however, was notedby all as a salient characteristic of agria. In a true componential Analysis,
"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 "fLis t'wd" characteristics. The characteristics were kept separate in
this analysit., however, for clarity of presentation. The same type ofcomments apply to Table 2 which lists the defining characteristics of eleventypes 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) indicate that interms of maximum size of largest varieties caught out of Pukitarenas and scale
size, pargo ie 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 is reported as
having less flavor. Cuminate are also reported as hav'ing harder and flatter
heads, three big spines, and are very slippery. The responses to the

cuminato-parl o 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 technique is used only on corvina. Basically the triadic sort is a technique used to determine the relative 



PESCADO ESCAMA 

CORVINA PAIG TIBUR N 
rnina (chola) rojo torpedo
€oilamrlita roquero espada
china sallmlte gala
choleca estrella alet negra
CINchad4 meda pcudo 
zorra do Ia mancha barroso 
guavina negro cornuda 
agrla bncn martillo 
*gumd Jilguero bahia 
aguadl ojona guacamayo maoon 
picuda phalto tigre
rayeda sardo 
nota palela
ironpilla 2marila, 
oliaillapz 
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guilarra 
rays 
zoplota 
gavilina 
tembladera 
manta 

CININATE7LSA 

blanco hedlonda 
negro real 
volador palmera 
aiguacll 
Colorado 
bagre 
gallina 

AN U 
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Lt1ELES 

angulla pamnpano 
cobra sea 
morena palomete 

palometa do plima 
jurel 
jurel ojon 
bonito 
bananion 
platanillo 
hojaran 
come tierra 
pinuelero 
chopa 

OsHERS 

ano do pledra
guale 
robelo 
lulo 
roncador 
vleja 
cataclamo 
salali 
frijolilo 
pea bandera 
pez cotongo 
pez chanco 
pea hola 
pex lagrado 

pe o 
coglo,gorrion 

OTHERS (Contd.) 
gano 
guaju 
pe estrlia 
remors 
calle 
pea jabon 
chopa pledrayorotll
gaoI 
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tiUboril 
erizo 
tlmborl chayote
holaran 
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skipjack (berrilefe) 
macabl 

10ablo 
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Merocabrilla 
cabrilla prfunmdd
mania 
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TABLE 1. Defining Characteristics of Eleven Varitles of 
Corvina Abstracted from Dyadic Comparisons 

Tvne of Corvina 

= L. 
Characteristic - S ' . o3 o . " .2. 

cc( U N 0< (0. 0
 
Size* 8 7 1 3 3 6 5 4 2
3 3 


Thick Scales 
 X
 

Yellowish x x x x 
Silver 
 x x x x 
Golden 
 x
 

Black x x
 

3 Black Stripes Across x
 
Stripes Along Body 
 x 
Yellow Tail x
 

Chata** Mouth x
 
Small Downturned Mouth x
 

Pointed Jaw
 

Elongated Jaw x
 
Large Eyes 
 x
 
Small Eyes x
 
Flat Head x
 
Round Head 
 x
 
Wrinkled Head x
 
Round 
 x
 

Two Barbs x
 

Soft 
 x
 

From the Deep --- - .x4::
 

*Rank Luridt siwi',A iiud' 
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TABLE 2. Defining Characteristics of Eleven Varieties of 
tiburon (Shark) Abstracted from Dyadic Comparisons 

Type of Shark 

Characteristic EIu 
Dark Grey x x 
Grey x x x x 
Very Light Grey x 
Ash Colored Cenlzo x 
Yellowish Brown x x
 
Cafe Claro (Light Coffee) x
 
Black Stripes x 
Black Fin Tips x 
Black Spot on Nose x 
Yellow-Brown Tall x 
Dark Meat x 
White Meat x 
Rounded Hammerhead x 
Rectangular Hammerhead x 
Round Head x 
Pointed Nose x x x 
Bonnet Nose (Fato) x x x 
Comb (Peine) Sawflsh Bill x 
Small Eyes x x 
Large Eyes x x 
Small Mouth x 
No Teeth x 
Fine Teeth in Mouth x x x 
Flattened Body (Aplastado) x x 
Elongated Body x x 
Thick Skin x 
From the Deep x 
Size 3 7 2 2 8 1 8 6 4 2 ] 
*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 similarity 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 distInce.
 
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
 
picuda 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 rationples provided for the triadic sorts.
 
There is a large gap between these two categories and taste, value, form, and
 
scale size, the categories which come in 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 meubers of a triad can
 
also result in variability in similarity matrices resulting from triad sorts.
 
Am examination of the stai.dard deviations and maximum/minimum value% for the
 
cells in the corvina similarity matrix indicates that there is a fair amounL
 
of variability in individual similarity matrices also. It would be in
teresting and informative to determine the interrelationships between the
 
variance in 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.) is 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 .001 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 sets. Percent of trace for a given 
variable set is the sum 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 
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TABLE 3. Mean Similarity Matrix (Scaled) 
Corvina Types 

for 

- 'oIs ColTmril A uadsA He Piud Zra 
Chola 1.00 

Collamarllla .23 1.00 

Aguada .25 .42 1.00 

Agrla .34 .27 .48 1.00 

Picuda .19 .44 .97 .62 1.00 

Zorra J .17 .36 .61 .57 .54 1.00 

N = 50 
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CHOLA COUAMARILLA ASUM41 PICUD4 ZORRA, ARIA 
Figure 2. Average link cluster analysis of Corvina type similarity matrix.
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TABLE 4. Distribution of Rationales for Triadic Sorts on 
Corvina Types 

Categorized Mean Number Standard Maximum Minimum 
Rationale of Times Used Deviation

weight/size 9.1 5.11 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 4.5 20 0 

scale size 1.4 2.8 11 0 

class 0.41 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 Canonical Variates 

weight/size -0712 "
 
color -0.6q -0.52 
form -0.15 -0.18 
width/thickness -0.1l 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-collamarilIla 
 -0.16 -0.29 
chola-aguada -0.16 -0.46 
chola-agria -0.08 -0.51 
chola-plcuda -0.21 -0.44
 
chola-zorra 0.48 -0.37 
collamarilla-aguada -0.32 -0.20 
coliamarilla-agria 0. 1 -0.01 
coliamarllla-picuda 
 -0.22 -0.09
 
collamarilla-zorra 
 0.35 -0.36
 
aguada-agrla 
 0.17 0.52
 
aguada-picuda -0.60 0.60 
aguada-zorra -0.01 
 0.47 
agria-picuda 0.08 0.12 
agrla-zorra 0.70 0.24 
plcuda-zorra -0.09 0.36 

Percent of trace 10.1 I1.1 
Redundancy coefficient .087 .099 
Rc 0.93 0.811 
p €.001 .03 

N a 50 
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accounted for by the independent variable set canonical variate (Levine,
 

1977). Thus, in the analysis 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 coefficients for the
 
chola-zorra, agria-zorra, and aguada-zorra dyads are 0.60, 0.36, and -0.52,
 

respectively (p <.01). 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 is
 
negatively correlated with the similarity coefficients between the chola
aguada, chola-agria, and chola-picuda dyads (r - -0.33 (p <.05), -046--< 
.01), and -0.39 (p <.01), respectively) and positively correlated with the 
aguada-agria, aguada-picuda, and aguada-zorra dyads (r - 0.44, 0.55, and 0.38, 
respectively, p < .01).
 

The variance in triad sort data suggests that certain experiential
 
variables may be influencing the perception of the various corvina types
 

(Pollnac, 1975a,b). At this exploratory stage it might 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 ag.iada 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. 

III. 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 Between Triad Sort Variables and 
Background Variables 

rad Sort Variables 

Similarity Coefficients 
chola-col lama rilla 
chola-aguada 
chola-agr!a 
chola-picuda 

chola-zorra 
collama rilla-aguada 
collamarilla-agria 
coliamarilla-picuda 

collamarilla-zorra 
aguada-agria 
aguada-picuda 
aguada-zorra 

agrla-picuda 

agria-zorra 

plcuda-zorra 


Categorized Rationale 
weight/size 


color 

form 

width/thickness 

taste 


scale size 
class 
value 


N =S0 *p <.05 

Age 

-. 20 
.00 

-. 23 
-. 18 
-. 06 
-. 17 
-. 09 
-. 12 

.24 
-. 13 
-. 09 

.33* 

.03 


.23 

.30* 


.08 

-. 38* 

-. 21 

.09 

.07 


.25 


.22 


.13 


Backaround Variables 
Education Experience 

.12 -. 09 

.23 .00 
.01 -. 15 
.09 -. 22 
.05 -. 12 
.08 -. 15 
.08 -. 33* 
.27* -. 03 

-. 26 .14 
.03 -. 03 
.22 -. 02 

-. 356 .23 
-. 06 .04 
-. 09 .14 
-. 29' .36* 

.10 .00 

.29* -. 1I 
.15 -. 10 
.05 .18 

-.15 -.06 
-.27* .16 
-.15 .25 
-.08 .07 
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The triad sort technique was used to determine the relative importance of the
 

various classificatory criteria along with the sociocultural correlates of
 

this usage.
 
Overall, the analysis gives us some data pertinent to understanding what
 

fish are significant to the small-scale fishermen of Puntarenas and how they
 

organize these fish in their minds. 
 One of the basic propositions underlying
 

cognitive anthropology is that naming is one of the most important methods of
 
Lhe analysis presented here
ordering perception (Tyler, 1969); therefore, 


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 mare detail in
 

the introduction to this chapter, such an understanding is important In
 

designing information systems and enhancing the interaction between the
 

fishermen and others, such as fishery biologists and extension agents, who
 

either interact with or are planning to interact with the small-scale fisher

men. For example, if the full complexity and potential abiguity (e.g., 
two
 
name or one fish with two different names at
different fish with the same 


different sizes) of the local classification system is not understood, then
 
data. In brief, the symbol
information systems could produce erroneou% 


systems used by both those who gather and use information and those who pro

vide the information must be the same. The equivalence of such systems is an
 
be answered by research such as that
empirical question which can only 


presented above.
 

FOOTNuTES
 

ITechnically, sharks do have scales (referred to as placoids), but they 
are quite different from what the non-biologist and the small-scale fishermen 

from Puntarenas would refer to as a scale (D. Stevenson, personal communi
cation). 
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CHAPTER 14. PERCEPTIONS OF THE OCCUPATION OF SMAL-SCALE FISHING 
BY R.B. Pollnac and J.J. Pogge, Jr. 

Planned development of any sector of an economy will be maximally ef
fective if 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 development of programs 
fit the needs of the target group. For example, if developmentwhich best 

plans involve changes in personnel, knowledge of participant's perceptions of 
involved occupations can be used to construct relevant recruitment programs.
 

Additionally, development of the industry can be formulated in such a manner 
that it will reduce perceived negative aspects while enhancing the positive. 
Finally, if changes involve restructuring certain aspects of the involved 

sector, worker's perceptions of these aspects can provide indication ofsome 
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 Small-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 examine small-scale fish
ermen's perceptions of the occupation of fishing in the Gulf of Nicoya. 

Variance 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 Sample
 

Data for this study are based on interviews with 125 small-scale fishermen 

from the Gulf of .icoya, Costa Rica. Part of the sample wat drawn from Barrio 

el Carmen, Puntarenas, and a sample of SO small-scale fishermen were inter

viewed at Costa de Pajaros.
 
'y
Data concerning perceptions of the occupation of fishing were obtained 


posing open-ended questions to fishermen concerning what they most and least
 

like about their occupation, whether or not they would like their to
son 


become a fisherman and why, and what they perceive as the qualities that make
 

a good fisherman. Finally, other sociocultural variables such as age,
 

education, years fishing, and area of residence were determined by answers to 
direct questions.
 

i. Analysis
 

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 1. 

The most frequent response category refers to the monetary reward of
 

fishing. Many fishermen note that they can make more money by fishing than in
 
any other job available to them. The next most frequent response category was
 
the responAe that they like everything about fishing. Fishermen who made 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 

PIrvious Page Blank
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TABLE 1. Percent Distribution of Categorized Responses

Reflecting Positive Aspects of the Occupation of Fishing
 

Cateaory Percent 

Monetary Reward 30 

Like Everything 24 

Environment is 

Catching Many Fish 11 

Peaceful Ufe 7 

Independent 6 

Easy Work 2 

Other 3 

Do Not Know 2 

N a 125 
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pure air," etc. Other response
the breeze," "away from the noise," "in the 

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
 

Turning first to area of residence, we
experience, age, and formal education. 

find that rural fishermen (Costa de Pajaros) are more likely than urban 

(Puntarenas) to reply that they 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 cash economy 

(PolIlnac, 1977); therefore, money is more salient to them. Area of residence 

is also related to the environmental category. Twenty-three percent of the 

urban fishermen refer to positive aspects of the environment in contrast to 
2 


only 4 percent of the rural (X - 8.109, p <.01). Perhaps, the crowding and 

noise in 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 vessel ownership. Fishermen who own their own boat are more likely
 

to make positive statements about the physical 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 is significantly related to these variables. First, fishermen with 

less experience (less than 10 years: ' - 12.2 years) are more likely than 

those who have fished longer to respond that what they like 
2 
most is the 

physical environment of fishing (26% versus 7%, respectively; X - 8.978, p 

<.O1). 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; 

R - 30.6) refer to the positive aspects of the environment more than 

older fishermen (23% 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 (24% versus 5%, respectively; X
2 - 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.
 

As can be seen in Table 2, the moat frequently response was that there was
 

nothing that the fishermen dislike about their occupation. The second most
 
the or Twelve
frequent response category referred to lack loss of fish. 


percent of the fishermen made complaints about environmental conditions such
 

as a dielike 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 his occupation, we find that it 
appears to be associated only with vessel ownership. Vessel owners are leas 
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 I 

N = 125 
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2 

fishing (23% versus 40%, respectively; X 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
2 
is some specific task such as cleaning fish, bait fishing etc. (X - 24.802, 

p < .001). This finding can probably be explained by the fact that in the 

rural area there is 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
 
than other
fact that individuals with fisherman fathers are more likely 2
 

about specific tasks (24% versus 7%, respectively; X

fishermen to complain 

* 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 fishermen
 

respond that they would 
like It if their son became a fisherman. There is no
 
fishing
relationship between this variable and ageA education, and years of 


and 1.939,
dichotomized at their sample means (X" m 0.839, 0.040, 

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 their
 

sons 
to become fishermen (Pollnac and Ruiz-Stout, 1977). Further, the hypo
be more likely to
thesis that individuals whose fathers were fishermen would 2


data (X 
their son to become a fisherman is not supported by the 


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
 

want 


2 

sons follow in their footsteps is also rejected (X - 1.137, p > .05). Both 

also rejected by research conducted among small-scale
of these hypotheses were 

fishermen In Panama (Pollnac and Ruiz-Stout, 1977). Finally, we find that 

rural fishermen are more likely than urban fishermen 
2 

to want their sons to 

become fishermen (64% versus 33%, respectively; X - 11.373, p < .001). 

This finding probably reflects the relatively high salience of alternative 

occupational opportunities in the city, a finding similar to that reported 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 to 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 fishermen
 

would rather have his son study and learn another occupation. The next most
 

frequent negative response categ(ry contains responses such as "it is a hard
 

life," "one is poorly treated," "it is slave work," etc. Other negative
 

responses refer to the unpredictanility of the catch and the fact that the
 

amount of fish being caught is deceasIng.
 
Perception of Attributes of Good Fishermen. Fishermen's perceptions of
 

the attributes of a good fisherman provide 
us with another perspective on
 

their perceptions of the occupation of fishing. The responses to the question
 
indication of the
concerning the qualities of a good fisherman will give some 


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 Fisherman 

Rationale 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 Unpredictable catch 6 

NEGATIVE Amount of fish decreasing 5 

NEGATIVE 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.
 
fishing equipment was third highest in frequency. Ten
Know-ledge of use of 


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
 

important 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
 
than rural to
good fisherman, we find that urban fishermen are more likely 


attribute fishing success to knowledge of fishing spots (29% 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 7%) note that knowing how to use equipment is
 

an important quality of good fishermen. Once again, any attempt to explain
 

this 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 making
 

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.
 

I1. Summary And Conclusions
 

We find that, in general, the small-scale fisherman of the Gulf of Hicoys
 

has a rather positive attitude towards his occupation. Forty-six percent
 

report that they would like it if their sons became fishermen, and approxi
.tated that there was nothing they dislike about fishing.
mately one-third 


Host frequently mentioned positive attributes of fishing 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 us
 

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
 
recruit 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 examined small-scale fishermen's perceptions of various 
aspects of the occupation of fishing in the Gulf of Nicoya. Information 
pro€Ided can be of use in planning and Implementing development programs which 
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TABLE 4. Percent 	Distribution of Categorized Attributes 
of Good Fishermen 

Attribute Percent* 

Knowledge of physical environment 62 

Knowledge of fishing spots 57 

Know how to use fishing equipment 30 

Personal characteristics (valor, strength, etc.) 10 

General knowledge about fishing 9 

Luck 4 

Have good equipment 2 

Like fishing I 

Other specific knowledge (not environmental) 6 

N = 125 
*Total exceeds 1001 because entries reflect categorization of the first 
two responses to an open-ended question. 

TABLE S. Relationship (CHI SQUARE) Between Perceived
 
Attributes of a Good Fisherman and Selected
 

Sociocultural Variables
 

Sociocultural 
Variwbles 

Attributes of a Good Fisherman 
Knowledge of Knowledge of Know how to 

Physical Environment Fishina Soots Use Eaulment 

Rural/Urban 3.71 3.96k* 2.99 

;Isherman Father 0.04 0.96 6.15" 

[ot Ownership 5.07* 1.87 0.13 

ers Fishing* 1.25 0.91 1.07 

ge 2.95 0.72 0.07 

grmalEducation* 0.46 0.38 2.53 

'Dichotomized at semple meens. **p 0.0 (Two-tliled test). N-125 
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will be maximally congruent with the fisherman's conceptualization of his 
occupation.
 

understanding of the 

Study Two Variance in Perceptions of Fishing and Farming 
Fishermen in the Gulf of NLcoya, Costa Rica 

among Smnal-Scale 

By R.B. Pollnac 

Planned development of any sector of an economy will be maximally 
effective if proposed changes are carried out with an 
target population's attitudes, beliefs, and values concerning affected 

occupations. For example, if changes result in displacement of individuals 
who must shift to alternative occupations, knowledge of attitudes towards the 
alternative occupations is essential to arrive at an understanding of the 
potential for either acceptance or rejection of proposed changes. If such 
knowledge is 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 is related to that of his characterization of others
 

involved in his occupation, we suggest that changes between occupations which
 
are differentially characterized will result in like changes in self per
ception. For example, if 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 it would result in a more negative
 
perceptinn of self. It appears then, that an understanding of individual
 
pfrcepti-, of participants in alternative occupations would be important in
 
pr,'hcting possible resistance to occupational change due to perceived self-

Ldentity conflict.
 

1he purpose of this study is to examine the sociocultural correlates of
 
perceptions of farmers and fishermen by small-scale fishermen in the Gulf of
 
'4coya, 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, Puntarenas, and a sample of 30 small-scale fishermen was
 
interviewed at Costa de Pajaros.
 

Tests. The technique used here to investigate variability in perceptions
 
of the occupations farmer and fisherman Is the semantic differential. The
 
semantic differential is based on the assumption that an Individual's life
 
experiences affect the connotative meaning 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 dynamism (potency-activlty) dimension (Osgood, 
Sucl, and Tannenbaum, 1957; Osgood, 1964). Each bipolar attribute was ranked 
on a seven-step 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. GOOD - BAD BUENO - MALO 

2. HAPPY - SAD FELIZ - TRISTE 

3. INTELLIGENT - STUPID INTELIGENTE - ESTUPIDO 

4. STRONG - WEAK FUERTE - DEBIL 

S. FAST - SLOW RAPIDO - LENTO 

6. BRAVE - COWARDLY 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.
 

II. 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 is 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 sociocw,"ural
 
variables. Distance between fisherman and farmer (FFD) was LalculaL.d for
 
each connotative meaning dimension by summing the value for fisherman minus 
the value for farmer on each attribute within each dimension. This resulted 
in an FFD on both the dynamism and evaluation dimensions for each individual 
within the sample. Dynamism 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 is greater for the urbant 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 
fishing 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. Differences between the concepts on 
the dynamism 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 fl.nd that individuals who fished less than the 
modal number of years (13 yetrs) tend to characterize fisherman and farmer 
closer together on both dimensions than thube who have fished 13 years or 
more. Further, Figure 3 indicates that those who have fished longest have the 
most negative perception of farmers.
 

Finally, since both years fishing and area of res'dence were signifi
cantly related to evaluative FFD, the combined effects of these two variables 
were examined. The multiple correlation 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 
sum. 

III. Discussion and Conclusions
 

Part of a person's self-identity is obtained from membership and roles in 
groups. Some is ascribed (e.g., sexual identity), and some is achieved. 
According to some authors, occupation forms a significant aspect of achieved 
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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 5.04 

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 Variables and FFD on
 
Evaluative and Dynamism Dimensions
 

Independent Variable Dynamism FFD Evaluative FFD 

1. Age .06 .06 

2. Education -. 06 -. 06 

3. Years Fishing .22' .22' 

4. Area of Residence .03 -. 23! 

N = 80 *p < .05 
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TABLE 9. RurallUrban Differences In Mean Values on Semantic
 
Differential Dimensions for Farmer and Fisherman
 

Concept IDimension Urban Rural F Ratio p 

Fisherman/Dynamism 17.7 15.8 17.68 '.001 

Fisherman/Evaluative 16.0 15.1 .05 C.05 

Farmer/Dynamism 17.0 1.9 10.88 '.01 

Farmer/Evaluative 14.7 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 Years Fishing* 

<13 713 F Ratio p 

Fisherman/Dynamism 16.8 17.2 0.67 .05 

Fisherman/Evaluative 15.9 I5.4 1.58 > .05 

Farmer/Dynamism 16.4 16.0 0.34 .05 

Farmer /Evaluative 15.6 14.1 6.43 ' .05 

N 42 38 IMode = 13 
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Identity (HcKee, 1974), and participation in low-status occupations can result
in disesteemed self-identities. Our findings indicate 
that small-scale

fishermen in 	 the Gulf of Nicoys perceive farmers (their primary alternativeoccupation) more negatively than fishermen. This suggests that they will
perceive a shift from fishing to farming as possibly resulting in a loss ofself-esteem. It Is therefore predicted that if access to the fishery is
restricted, fishermen who 
will be forced into farming will resist primarily

because they conceptualize farmers more negatively than fishermen in connotative meaning space. Further, if they go Into farming, itIs possible that

loss of self-esteem will result In social problems until the system stabilizes

through means such as formation of alternative social groupings to enhance
achieved identity and self-esteem. Although this generalization holds for
all fishermen, it is especially true for urban fishermen and those who havefished 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, is an empirical question which depends
on 
the fishermen's perceptions of other alternative occupations relative to
 
fishing.


If access to the fishery is to be restricted, resulting in some fishermen

being dislocated, it is suggested that programs be implemented in advance to

either improve conceptualLiation of alternative occupations or increase

occupational opportunity in desirable occupations. This presupposes aresearch program structured to 	determine the relative desirability of various
occupations. Further, formation or support of community groups as a means of

providing alternative sources for achieved identity may also help reduce the
 
impact of such a change.


In sum, we have seen that, in general, small-scale fishermen in the Gulfof 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 made

concerning programs to reduce Impact of any changes which would result in the 
occupational dislocation of fishermen.
 

Study Three 	 Small-Scale Fishermen's Perceptions of the Occupation:
 
A rthwestern Costa Rlca
 
By J.,!.Poggie. Jr. 

This study deals with an analysis of socto-cultural aspects of smallscale fishermen from northwestern Costa ica. The purpose of the analysis Isto describe perceptions of the occupation and to compare these with fishermen
from the Gulf 	 of Nicoya to the 	south. because the northwest coast is a moreexposed environment than the Gulf of Nlcoya, It will be possible to suggestwhat effect 	 this macro-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 theseperceptions may be Influenced by environmental factors (protected gulf versus open ocean) can be useful in designing change programs, particularly if theserequire fishermen to utilite ecological niches to which they are unaccustomed. 

I. The Sample 

The sample employed In this analysis consists of 70 fishermen from fourcommunities in the Gulf of Papagayo region of northwestern Costa Rica. Allavailable fishermen encountered at landing sites were Interviewed in Plays delCoco, CuajiniquIl, Jobo and Puerto Soley, Cuamacaste. It has been estimated
that there are mee 200 fishermen In the northwestern region, thus approxi
nately 35 percent of the total were Interviewed. 
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Fishermen in this region have small-scale operations, using mainly 
Gill netting of
outboard-powered skiffs and small boats (up to about 30'). 

fish is the most common form of capture, but some diving, various combinations 
sample of 70 fishermen
of gill net and line-fishing also take place. Of our 

30 used monofilament gill net, 27 used multifilament gilland crew members, 
net, 7 were divers and tho remaining 6 used various combinations of line and 

gill nets. 
Tests. Fishermen were asked open-ended questions concerning qualities of
 

well as what they most like and dislike about fishing. From
good fishermen as 

these projective-like questions, perceptions of occupation may be derived.
 

boat ownership,
Other soclo-cultural variables such as age, years fishing, 


education and father's occupation were measured by means of direct question

ing.
 

11. Analysis
 

first response concerning
Qualities of a Good Fisherman. Categories of 
a good ficherman are presented in Table 11. The mostperceived qualities of 

frequent first response to this question Is that one has to like fishing in
 

order to be a good fisherman. Thirty-nine percent of the sample mentioned
 
to know
this idea. The next most frequent rerponse was that a person needed 


good at fishing. Thirty-one percent
how to use equipment in order to be 

responded in this way. Together, these two responses account for 70 percent
 

of the responses. Personal chara-teristics of fisherren were believed to
 

contribute to 
being a good fisherman in the view of 9 percent of the
 

seen in Table II, a variety of other responses make up the
respondents. As 

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, years fishing, boat ewnership, education, father
 
significantly related to the
fisherman and father farmer. Age was not 

2
(X - 7.75 p < .01) todependent variables, but yearfj fishing was related 

one emphasized "liking fishing" as a condition for being a good
whether 


fisherman. Those with less experience (below mean) emphasized liking fishing
 

more than those with more years of experience. This seems to indicate that 

fishing serves more us a form of enjoyment to those who first enter the 
Thereoccupation than those who have been In the occupation for some time. 

was a corresponding tendency (44Z) for respondents with fishermen fathers 

(versus 33Z for those with ron-fishing fathers) to consider liking fishing as 

a requirement for being a good fisherman. Respondents socialized in fishing 
to enjoy fishing, perhaps as an outhouseholds tend to emphasize the need 

growth of their learning the -costs" of fishing from association with their
 

fishermen fathers.
 
Flshing. Turning to what fisherman most like about
Positive Aspects of 


fishing, we see in Table 12 the categories and percentages of responses. The
 
type of
most frequently mentioned response had to do with home specific 

fishing such as gill 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 

some specific aspect of the job (e.g., pulling net) tied for third most 
seen in Table 12, a variety of otherfrequent with II percent each. As 

responses make up the remaining total. 
These responses were also analyzed as they related to age, years fishing,
 

boat ownership, education end father's occupation. It was found that none of
 
what respondents
these Independent variables was related to perceptions of 


most like about fishing.
 
Negative Aspects ofFihina. Responses to the question of what fishermen
 

We note here that negative
like least about fishing are shown in Table 13. 
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TABLE 11. Qualities of a Good Fisherman 
U 

Category (f) Percent 

Uko fishing 27 39 
Know how to use equipment 22 31 
ersonal characteristics 6 9 

Know fishing spots I4 6 
General knowledge about 'fishing 3 4 

Luck 3 4 

N/A 3 4 

Have good equipment I 1 
Know tides, weather, etc. j 1 

N = 70 
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TABLE 12. Most Like About Fishing 

"ate.ory f) Percent 

Specific type of fishing 26 37 

Catching many fish 11 16 

Independence 8 11 

Specific attribute of job 8 11 
Monetary reward 5 7 

Environment 4 6 

Like everything 3 4 

Easy work 2 3 

Peaceful life I I 

OIK, N/A 2 3 

N u 70 

TABLE 13. Like Least About Fishing 

Category Percent 

Environment (wind, bad weather, etc.) 19 27 

Nothing 1s 21 

Specific task 11 16 

Problem with equipment 9 13 

Lack of fish 7 10 

Other 6 

Prices 43 

Amount of work 1 1 

DK V 1 

........ 0 
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asects of the environment (wind, bad weather, etc.) form the most frequent 
(27Z) category of response. The category "nothing" Is second most common 
(21Z), while some specific task (e.g., mending nets) is third. The fact that
 
negative environmental features are emphasized Is of interest, as these
 
fishermen exploit an exposed section of coLitline.
 

When these responses were analyzed in terms of the independent variables 
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


2
environmental features as what they disliked most about fishing (X - 3.96 p 
< .05, 0 - .24). Thus in some way education contributes to a greater concern 
with environment as a negative aspect of the occupation. 

Open Ocean vs. Oulf 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 see how this 
macro-environmental difference appears to effect perceptions of occupation. 

Pollnac used the same tests to determine fishermen's perceptions of 
qualities of a good fisherman and positive and negative aspecl 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
 
regions (Table 14).
 

It is most frequent responses of knowledge of the physical environment and
 
liking fishing that most differentiate the two regions. It would seem that 
knowledge of anpects of the physical environment (particularly tides and 
currents) is more important in the geographically constricted gulf than it is 
in the more open northwest region. It ie not clear why liking fishing would 
be so important in the northwest. One suggestion is that open ocean fishing
is more "intensive fishing," requiring greater time and greater removal from 
land and landbound society and thus cannot be carried out effectively well
 
unless one likes it. 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 note marked differences (Tablne 15).


It is interestirg that northwest fishermen rank aspects of the job itself 
first, while Gulf fishermen rank the monetary reward of work as first. This 
suggests that there ismoe non-economic reward involved In the work of north
west 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 more 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
 
most. It is also interesting to note that "lack of fish" appears in the Gulf
 
fishermen's list of greatest concern and "problems of equipment" is that of 
the northwest fishermen. Both of these concerns appear Lo be ecologically
based. The more heavily fished Gulf is subject to more depletion of stock 
than the less intensely fished northwest. Problems with equipment is of 
greater concern to o4fsbore fishermen than those who are not so distant from 
shore. 
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TABLE 1.4. Ranked, Categorized Responses: 
Attribute of Good Fishermen 

Rank Gulf of Nicoya Rank Northwest Region 

I 

2 

3 

4 

Knowledge of physical
environment 

Knowledge of fishing 
spots 

Know how to use fishing 
equipment 

Personal characteristics 

2 

3 

4 

Like fishing 

Know how to use fishing 
equipment 

Personal characteristics 

Know fishing spots 
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TABLE 15. Ranked Categorized Responses:

Most Like About Fishing
 

Rank Gulf of Nicoya Rank Northwest Region 

1 Monetary reward I 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
 

Rank Gulf of Nicoya Rank Northwest Region 

I Nothing I Environment
 

2 Specific task 2 Nothing
 

3 Lack of fish 3 Specific task
 

4 Environment 4 
 Problem with equipment 
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Ill. Summary and Conclusions 

bj fairly positive about
 
fishermen of the northwest appear to 
Overall the 

their occupation but with clear preferences for specILic types of fishing and 

it. This suggests that
 
with the view that one must like fishing to be good at 


development programs that require fishermen 
to change their mode of fishing or
 

Changes
 
require added labor may involve resistance and recruitment problems. 


in mode of fishing could conflict with their preferences 
for specific types of
 

would potentially bring in individuals 
who do not
 

fishing, while recruitment 

have the psychocultural predisposition to 

the occupation. offfactors (inshore vs. 

Also suggested by the data is that environmental 


that evolves within small
in the occupational subculture 
shore) play a role not that all 

For this reason too, planners should assume 
scale fisheries. types of fishing.

equally amenable to diiferent 

small-scale fishermen are 

for change among fishermen
 
sociocultural potential
determine the of
Studies to before decisions
should be carried out

for change programstargeted 
direction of change are made.
 

GENERAL CONCLUS IONS 

the Gulf offishermen from 
The 

Rica have rather positive perceptions of theirstudies found that, overall, small-scale 

Nicoya and Northwest Costa 
In the Gulf of Nicoya almost one-half report that 

they would like
 
occupation. stated that there was 
it if their son became a fisherman and about one-third 

alsofrom the Gulf of NocoyaFishermen
nothing they disliked about fishing. ore negatively

likely alternative occupation-
perceived farming--their most 

This negative perception was positively correlated with both
 

than fishing. in the northwest,
fishing experience. Finally,

urban residence and years Asfishing to be good at it. 
fishermen made it clear that one must like 

in planning and impleof use 
detailed in the studies, these findings can be 

maximally congruent with the 
menting developmental programs which will be 

fishermen's conceptualizations of their 
occupation.
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COAPTIR 15. 	KINSHIP LINKS AMNG SKALL-SCAIZ FISHIUE IN THE 
GULF OF NICOYA, COSTA RICA 

BY R.B. Polilne 

When changes are proposed at the productive level of any sector of the 

economy it is important to understand existing social relations between
 

the level involved. Work groups with which individuals
individual workers at 

are personally identified provide 
a degree of psychological security and
 

satisfaction, and innovations perceived as threatening the structure of these
 

groups often meet resistance (Foster, 1973). Among small-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 Poggie, 1973). These individuals would be
 

dispossessed of what they normally considered a right, and resistance to the
 

new regulations would probably develop. An understanding of these potential
 

problems will facilitate development of policy and plans which will minimize
 

social dislocations and increase the probability that proposed changes will
 

succeed.
 
Kinship plays an important and varied role in the structure of the 

in many parts of the world. The iuportance of kinshipoccupation of fishing 
in fishermen's work groups has been extensively cited in the literature from 

regions as widely separated as Ghana (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
 

success at sea, and kinship ties may enhance co-operativeness
is essential for 

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
 

stable than non-kin linked crews.Ghana, boat crews with family cores are more 
On Moala kinship ties are related to the sharing and loaning of capital
 

on Tikopia canoes are nominally
equipment such as boats (Sahlins, 1962), while 


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 

from Peru is often related to keeping boat productionsmall-scale 	fishermen 

.iithin the family. 

or
Among some fishing people, however, we find that kinship plays little 


notes that family members fish 

fro different vessels on to 
no role In -rew conposition. ;lacken (1955) 

Okinawa. This is done to minimize lOs 

Further, neither Taiwanese
individual families if a fatal accident occurs. 


nor Malay (Firth, 1966) fishing crews are primarily based on
(Diamond, 1969) 

kin ties. Norr (1912) reports a similar situation in South India and suggests
 

that the ;killed nature of the occupation of fishing results in worker 

recruitment on the basis of skill and interpersonal ability rather than social
 

t Les. 
It itso appears that re;rruitment to the occupation of fishing takes place 

along kinship ilrcs In many societies. For example, in societiet' cited above 

wherein *rcw vomposition i' based on kinship links, kinship doubtless plays a 

role in rDaruitmet. Data from the Atlantic Coast of North America also 

indicates a 	 great deal of kinship ties between fishermen (Liguori, 1968; 

Proskie and Adams, 1969; Gersuny and Poggle, 1973). 
In this chapter kinship links between fishermen in the Gulf of Nicoya, 

Cost, RIf will he examined. Specifically, the chapter provides a description 

of the role of kins.dip in :rew structure and recruitment to the industry. The 
different age and,:hapter ilso eamine. variance in the role of kinship among 

res Ident iil ,r,up,. 

&~~IF UP~
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I. The Sample 

Data for this study are based on interviews with 125 small-scale fisherman 
fro, the Gulf of Nicoya, Costa Rica. Part of the sample was drawn from Barrio
el Carmen, Puntarenas, and a sample 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 Hicoya. In both areas most small-scale fishermen fish from mutorized
wooden plank or dugout vessels from 15 to 30 feet in length using handlines 
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 (i.e., bad character,
1ler, 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 distribution often occurs when kin fish together. Sometimes the entire 
catch is pooled, and proceeds go to the domestic group as a whole. 

Data were obtained from .peistions included in a larger sociocultural 
questionnaire. Interviews were cuaducted 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 
fishermen fish with relatives. This difference is statistically significant

(X2 - 10.817, p < .01). 

Table 2 indicates kin types that fish with respond-nts In 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 fish with more than one kin type. Overall, the greatest difference
 
between the rural and urban area with respect to crew membership 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 is not 
related to inclusion of relatives in crew. The mean age of the sample is 30.7
 
years. Forty-eight percent of those 
less than 30, and 48 percent of those 30
 
years of age and older fish with relatives.
 

Turning to familial involvement in fishing, Table 3 reflects number of 
relatives 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 Indicated number of relatives involved in fishing.


For thA total sample the mean number of relatives involved in fishing is
 
4.12. 1! we dichotomize the entries in Table 3 at the sample mean we find
that only 13 percent of the urban fishermen have 5 or more relatives who fish 
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TABLE 1. Number of Relatives In Crew 

umber Urban ura 

4 1 3 

3 0 1 

2 6 7 

1 20 22 

0 '8 T/ 

otal 75 50 

TABLE 2. Relationships Between Respondents and Crewmembers 

Relationship Urban Rural 

Father 6 5 

Brother 6 19 

!on 5 4 

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 Freauencv 

Relatives Fish:ng Urban Rural 

20 0 1 
16 0 1 
13 0 4 

12 0 3 
11 1 5 
10 0 3 
9 0 3 

8 0 

7 0 2 

6 3 3 

5 6 3 
4 7 2 
3 9 8 
2 13 4 

1 19 1 
0 17. 3 

Total 75 50 
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in contrast to 64 percent of the rural fishermen, a statistically significant 
difference (X

2 
- 34.519, p < .001). 

Table 4 pr" ldes a breakdown of the various kin types involved in fishing.
Tabular entries .tfer to the number of respondents who report having one or 
more of the indicated 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 reports a significantly greater 
proportion of fathers, fcther's brothers, and brothers involved in fishing
(X2 X2 X2- 7.726, p < .01; - 22.367, p <. 001; - 8.078, p < .01, 
respectively).
 

The preponderance of kinship links between fishermen in the rural area is
 
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 in 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, three 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 In the rural area expectations are high that a fisherman's son will 
become a fisherman. This suggestion is supported by the fact that In the 
rural area more fishermen report that they would like it if their son became a 

X2fisherman than in the urban area (642 versus 33%, - 11.373, p < .001).
Further, individuals who fish with relatives are more likely to want their 
sons to bi.come fishermen than those who do not (61% versus 37%, respectively,
X2 - 7.541, p < .Ul). Finally, as can be seen in Table 5, rural fishermen 
are more 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 only 31 percent of the urban. This difference is statistically 
significant (X- - 20.565, p < .001).
 

I1. Discussion 

Overall, kinship appears to play an imFortant role in crew structure and
 
occupational succession among small-scale fishermen in the Gulf of Nicoya. 
The large number of fishermen who have relatives who fish clearly indicates 
the salience of kishlp links in this occupation. It is important to note 
that these links are primarily agnatic (i.e., through the male line) as would 
be expected in an occupation which is composed principally of males (all 
except one of the fishermen interviewed were males). For the most part, these 
kinship links are more salient in the rural area than in the urban area. 

These interrelationships between kinship and small-scale fishing in the 
Gulf of ,icoya have several implications for research and development in this 
sector of the econ,,my. (1) Change, in technology which would affect work 
group structore (i.e., by creating highly specialized jobs or radically 
increaqing Ir decrevasing crew size) should he examined to determine the effect 
they would have on the role of kinship in crew structure. Attitudes toward 
these porerit1 effect", shold iC adjusted to desired work group structure. 
(2) Chaiw,., %oCh a' limiting entry to the ocupation need to be more carefully 
conducted In irvaii aher., occupational succession follows kinship lines. 
Alternative oc:upa tlonil ipportunities need to be provided to take the place 
of the occupation that individuals had normally considered their birthright. 
To be most succe'ssful, these alternative occupational opportunities should 
provide the same degree of satisfaction its small-scale fishing. A4 a mean's of 
achievling, this goal, we need to understand the fishermen's perceptions of his 
occupation in comparison w.th other occupations. (3) Finally, economic 
studies involving fishermen's income should be aware of the degree of kinship 
involvement in crew structure. Individual income may appear to be low in some
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TABLE 4. KIn Tyes Involved In Fishing 

Relationship ..... RuralUrban Frequency

Father 32 34 

Brother 38 38 

Son 8 4 

Father's Brother 6 22 

Mother's Brother 4 8 

Nephew 2 1 

Spouse 2 0 

Cousin 10 7 

TABLE S. Distribution of Individuals Who Taught Respondent to 
Fish, Classified by Kin Type 

Relationship U FrequencyRural 

Grandfather 0 1 

Mother's Brother I 1 

Brother 
 3 6
 

Father and Cousin 1 0 

Father 18 28 

Non-relative 52 14 

Total 75 50 
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cases, but if kinship involvement is high and if the proceeds of the catch are 
pooled for household use, household income may be higher than individual 
income would suggest. 

In sum, we have examined the extent of kinship Involvement in small-scale
 
fishing in tha Gulf of Nicoya, Costa Rica, and have found that it is
 
relatively more extensive in the rural than in the urban area. Implications
 
of kinship links in crew structure and occupational succession were discussed
 
and considered of sufficient importance to warrant their consideration in any
 
program of planned change which would affect the structure or recruitment of
 
work groups among these small-scale fishermen.
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CAFR 16. FUTME ORIENTATION ANDNO S(ALL-SCAIZ FISHNIHJN 

BY R.B. Pollnac, H.C. Robbins and L. Robbins 

An Important 	 component to be considered in any situation of proposed 
techno-economic change is the temporal perspective of the population involved.
 
It I 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 is 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 perceived as risky, and in situations where the outlook 
for the future is uncertain or negative, individuals are less likely to defer 
gratification (Thompson, 1975; Pollnac and Poggie, 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 unless 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 in Costa Rica. 

Study One 	 Investment Orientations among Small-Scale Fishermen in 
the Gulf of Nicoy, Costa Rica 

By R.B. Polilnac
 

Development programs which include technological change often depend, in 
part, on the entrepreneurial orientations of individuals In the affected 
sector. In developing countries this is especially true with respect to 
small-scale fishermen, many -f whom are already entrepreneurs as a result of 
the nature of their occupation and productive equipment involved (PolInac, 
Gersuny and Poggie, 1975; Pollnac and Poggle, 1978; Poggle, 1977; Aronoff, 
1967). Although the cost of small-scale fishing equipment is not negligible, 
it is still within means of a hard working fisherman who wisely invests his 
earnings. Nevertheless, rw=pant inflation in many parts of the world coupled 
with the perceived need for more sophisticated productive equiprent has led to 
increased costs for the independent srmll-scale fisherman; thus making it more 
difficult to initiate and sjustain development in a sector of the economy which 
is becoming increasingly important in regions suffering from protein short
ages. Even in ijituatinns 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 investment of reasonable amounts of profit to 
provide for equipment maintenance and replacement. The marine environment is 
especially hard on equipment (Pollna:, 1976), and if such provisions are not 
made, the initial investment may be lost due to destruction or breakdown of 
productive equipment. Given these conditions, it is therefore essential that 
we understand factors associated with investment orientations among 
small-scale fishermen in areas where development programs are anticL
pated. 

Investment orientatins cannot be considered without taking into account
 
theories concerning gratifIcation behavior. Some individuals, under certain
 
conditions, defer gratification; that Is 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 related to the
 
larger body of theory dealing with gratification orientations.
 

Previous Page Blank
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A great deal of research has related gratification orientations to a hostof sociocultural variables. Variability In gratification orientations hasbeen 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 increase, level off, then decrease slightly as the degree of
 
modernization increases (Pollnac and Robbins, 1972).

Studies relating age to deferred gratification have reported negative
(Hischel and Metzner, 1962; Leasing, 1968; 
Pollnac and Robbins, 1972; Levy,
1976), positive (Pollnac and Poggie, 1978), inconsistent, and no relationship
(Doob, 1971; Robbins and Thompson, 1974; Pollnec, Gersuny, &nd Poggie, 1975).
Socioeconomic status has been reported as having both a negative (Thompson,

1975; Levy, 1976) and a positive relationship (Graves, 1967; Wober and
Husoke-Hutanda, 1971) with deferred gratification. Findings 
have also been

inconsistent with regard to urbanization. Cold (1967) reports a positive

relationship between degree of urbanization and deferred gratification, while 
several other studies report a negative relationship (Robbins and Thompson,
1974; Thompson, 1975). Economic predictability and security (Rodgers, 1967;
Heade, 1971; Robbins and Thompson, 1974; Thompson, 1975; Margolis, 1977;

Sexton and Woods, 1977; Pollnac and Poggle, 1978), community level of economic

development and industrialization ('urner, 1971; Rosen, 
1971), education
 
(Doob, 1960; Armer and Youtz, 1971), periodicity of income (Pollnac, Gersuny

and Poggle, 1975), efficacy and optimism (Pollnac, Gersuny and Poggle, 1975;
Thompson, 1975; Pollnac and Poggle, 1978) are all reported as having positive

relationships with deferred gratification. Finally, several researchers
 
report a negative relationship between deferred gratification and reward

salience (Hischel, Ebbesen, 
and Zeiss, 1972; Robbina and Thompson, 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
Poggie, 1978). 
 Thompson's (1975) research also supports the proposition that
 
situational constraints must 
 be carefully controlled. It is 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 imporant situational factors distinguish the rural and urban
 
areas. 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 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 animals; thus, almost all non-fish food Is purchased from

local shopkeepers. Finally, electricity is available in Puntarenas but not at

Costs do 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 were determined with the use of several 

quest-ions: 1) if 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 it? 
(2) if you were to receive 8,500 Colones as a gift or inheritance what would 
you do with it? (3) Under what conditions would you invest in more fishing 
equipment? (4) What would you invest in? Responses to all questions were 
content analyzed. Responses to the first two questions were further 
classified and coded as deferred if the response reflected an investment for 
future gain (e.g., purchase fishing equipment, put in bank, buy a business, 
etc.) or immediate if lacking an investment factor (e.g., buy things for the 
house, clothing, etc.). The immediate 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 is referred to as the EGOCOMP Scale. 

Turning to the independent variables, self-evaluation of socloeconoaic
 
position, perceived socioeconomic progress, optimism, and efficacy wore
 
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 (TO), five years in the past
 
(T-5), and five years in the future (T+5).
 

Another potential indicator of occupational optimism used in this study 
was the response to a question concerning whether or not an individual would 
like it if his son became a fisherman. It is assumed that individuals who are 
pessimistic about the future of fishing would prefer their sons to enter other 
occupations. 

Material c.ulture was measured with the use of a check list containing 
seven material items: 1) indoor plumbing; 2) indoor toilet; 3) electricity; 
4) radio; 5) television; 6) refrigerator; 7) sewing machine. Each itei was 
assigned a score of one if present and zero if absent. The scores for all 
eight items were summed 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 the scale, and 
item-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 six items, 
is referred to as the Material Cultural Scale. 

Another aspect of aterial culture measured was fishing technology.
 
Fishing technologies were ranked from one to seven in terms of relative com
plexity, with the higher numbers referring to the least complex equipment. 
The rankings were as follows: I-long line and net; 2-net and hand line; 
3-net; 4-long line and hand ltne; 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 
magazines, and go to the cinema. Frequencies for the five mass media were 
summed forming a scale with s 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 0.01 level. This scale is referred to as the 
mass media exposure scale. 

Income was measured by responses to questions concerning total annual 
income in the past year, income in the peat month, and income in maximum and 
minimum months. Periodicity of income was calculated by dividing the dif
ference between the maximum and minimum months by the maximum, resulting in a 
figure that varies between zero (no periodicity) and one (indicating msxinum 
periodicity). 

Age, father's occupation, and year4 of formal education were detemined 
from answers to direct questions. FLrtlly, ownership of means of production 
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was considered as a potential indicator of economic security. This variable 
was measurel by determining If the individual fisherman owned the boat from 
which he fished.
 

11. Analysis
 

Investment Orientation. Turning first to the dependent variables, we will
 
examine the range of responses to the four investment orientation questions.
Categorized responses to the question concerning conditions which would lead
 
to investment In additional equipment can be found in Table I. 

As can be seen in Table 1, the majority of fishermen said that they would 
invest in additional equipment if more fish were 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 production, 73 percent responded 
that less fish were being caught at the present ttme. 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 
more fishermen, boats, and nets. Ten percent, however, suggested that less 
fish are available because 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 in more equipment if they were
 
,use they could catch more fish. 

'the types of equipment that fishermen said they would invest in can be 
tound in Table 2. Most fishermen said they would invest in more nets. Two of
 
those who would invest in nets noted that they would buy nets with a smaller 
resh 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
 
veusel from 18 to 36 feet in length with a small cabin and an Inboard diesel 
engine. Fifteen percent of the fiahermen said they would Invest 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 percent would Invest 
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 is the fact that, with 
respect to the 8500 colone question, only about one-fourth of the fishermen 
made responses lacking an investment factor. A larger percentage made 
non-deferred responses to the 1500 colone question, noting that it waa an 
amount unworthy of investment. These findings are in keeping with Pollnac, 
Gersun; and Poggie (1975) Pollnac and Poggle (1978) and Poggie (1979) who 
suggest that a deferred orientation is an adaptive characteristic among small
scale fishermen. 

e.scription of Sample Characteristics on Independent Variables. The 
distribution of the independent variables within the total stmple and the 
rural and urban subsamples can bo found in Table 4. 

The F-Ratios in Table 4 refer to differences between the rural and urban 
samples. As can be seen in Table 4, differences between the two subsamples 
are quite extensive. The urban sample Is older than the rural, uses more 
complex fishing gear, is composed of fewer boat owners, and is leas 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 in the past, thus 
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TABLE i. Percent Distribution of Preconditions for Investment In
 
Additional Fishing Equipment
 

Condition Percent 

More fish 63 

More financing 21 

Nothing 5 

Better prices 3 

Pay off present debts 1 

Need for spare equipment 1 

Loss of present equipment 

N 80 

TABLE 2. Percent Distribution of Equipment Types
Mentioned as Possible Investments 

Equipment Type Percent 

Net (trasmallo) q6 

Launcha (vessel) 29 

Une 15 

Nothino 5 

Motor 3 

Botd (small boat) 

Whatever I lose 

N 80 
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TABLE 3. Percent Distribution of Consumption

Aspiration Responses
 

Response 8500 Colones 1500 Colones 
Percent Percent 

Fishing equipment (general) 44 39 

Launcha 9 0 

Equipment for vessel 6 2 

BotE 3 4 

Motor 3 1 

Down payment on equipment 0 2 

Agricultural equipment and seed 1 0 

Study 0 1 

Buy fish to sell 0 2 

Buy animal to fatten 0 2 

Put In bank 4 3 

Save (bank not mentioned) 3 6 

Non-investment responses (e.g., 26 38 
clothes, household items, etc.) 

N =125 
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TABLE 4. Distributions of Independent Variables 

Variable Total Urban Rural -RV ar abl S mpl S a pl Sample F Ratio d .f. p
Sample Sample Sample 

Age 30.7 32.7 27.6 5.15 1 123 <.05 
Education 3.6 3.9 3.2 1.97 1 123 >.05 
Years Fishing Experience 12.3 12.6 11.8 0.23 1 123 5.05 
Own Boat (0) .38 .31 .50 4.85 1 123 <.05 
Fishing Gear (qcale) 3.7 3.3 1.3 14.61 1 123 <.001 
Ladder T 0 4.4 1.5 4.1 0.77 1 123 >.05 
Ladder T- 5 1.4 5.1 3.2 16.31 1 123 <.001 
Ladder T+ 5 7.2 7.8 6. 5.13 1 83* <.05 
Ladder T0 - T_5 0.0 -0.6 0.9 6.81 1 123 <.05 
Ladder T+S - T0 2.6 2.9 2.3 1.15 1 83* >.05 
Like Son to Become Fisherman .46 .33 .64 12.31 1 123 <.001 
Watch TV (days/week) 2.7 2.8 2.7 0.06 1 123 >.05 
Listen to Radio (days/week). 5.2 1.7 6.1 7.52 1 123 <.01 
Read Newspaper (days/week) 1.8 2.8 0.3 26.71 1 123 <.001 
Read Magazine (days/week) 0.9 1.2 0.5 3.50 1 123 >.05 
Go to Cinema (days/week) 1.2 1.9 0.1 22.96 1 123 <.001 
Mass Media Exposure Scale 11.9 13. 9.7 7.63 1 123 <.01 
Running Water (t) .52 .83 .06 159.86 1 123 <.001 
Electricity (t) .19 .81 .02 187.79 1 123 <.001 
Radio (1%) .82 .79 .86 1.07 1 123 >.05 
TV (1) .34 .56 .02 56.43 1 123 <.001 
Refrigerator () .13 .21 .00 13.34 1 123 <.001 
Sewing Machine (1) .30 .33 .21 1.25 1 123 >.05 
Toilet Indoors (1) .35 .57 .02 58.46 1 123 <.001 
Material Culture Scale 2.2 3.3 0.4 125.68 1 123 <.001 
Income (maximum month) Colones 1980 2411 1116 9.53 1 115' <.01 
Income (minimum month) Colones 163 623 218 19.60 1 115' <.001 
Income (past year) Colones 11,153 13,711 6838 5.18 1 1l* <.05 
Income (past month) Colones 670 824 132 7.73 1 100' <.01 
Farmer Father (%) .25 .23 .28 0.45 1 123 >.05 
Fisherm~gan Father (9) .53 .43 .68 8.10 1 123 <.01 
income Periodicity .74 .71 .78 1.72 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 is a direct result
 
of the ready availability of electricity, city water, and 
mass media in the
 
urban setting. Urban 
fishermen's incomes are also significantly higher thal,

the rural. Income periodicity, however, is greater 
in the rural area.

Finally, a larger percentage of rural uishermen have fathers who are also 
fishermen.
 

Interrelationships between Independent and lependent Variables. turning
first to gratification orientations, the correlations between most of tile 
Independent variables and the ECOCOMP Scale can be found in Table 5. 

ladder T+5 (response) in Table 5 refers to whether or not the respondent
refused to guess where he would be on the ladder of life test five years in 
the future. This variable was created because a significant proportion of the
sample refused to hazard a guess concerning the future. It is suggested that
refusal tc respond to tie future component of the ladder 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 minimuLs month income are significantly related to
the EGOCOHP Scale in both the total sample and the urban subsample. The 
material culture scale is significantly related to the EGOCOMP Scale only for 
the total sample.
 

The results are especially surprising with regard to income periodicity.
We have earlier argued 
and presented strong findings indicating that income
 
periodicity is positively related to a deferred orientation (Pollnac, Gersuny,

and Poggie, 1975; Pollnac and Poggle, 1978). 
 On retrospect however it seems
 
possible that there might be 
a non-linear relationship between periodicity and
 
the EGOCOMP Scale. Periodicity, up to a certain level, may stimulate 
a
 
deferred orientation as has been 
argued in previous papers (Polinac, Gersuny

and Poggie, 1975; Pollnac and 
Poggie, 1978). Nevertheless, it could be argued

that a very high level of periodicity may result in a situation of insecurity
and instability which could have Just tie opposite effect. Examination of a

scatteri'ram of th, two '.'r .ib, .sug,eLed that thi is, in fact, tile case.
 

Second order polynomial regressions were calculated between the dependent

variable and periodicity for the 
 total sample and cacti suhsampl .. This
analysis indicated that the relationships are not statistically significant

for either the total sample or the rural 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 
.o economic gratification orienta
tions in other studies, we find that the rural 
and urban subsamples are not

significantly differ-!nt with respect to mean EGOCOhP 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 orientations, a stepwise multiple regression procedure

was used to 
further analyze the data. In this procedure all independent
variables are intercorrelated with the dependent variable. and the 
independent

variable which explains the most variance is entered into the equation fixst,

The next variable entered is the one whiLh explains the most variance with tile

first controlled. This procedure is continued until all variables are entered
 
or a previously set criterion Is reached. In the analysis presented here,
entry into the regression equation was restricted to variables which add at
least 2 percent to the total amount of variance explained. The rural sub
sample was not independently 
analyzed since it manifests no significant

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 S. Correlations between EGOCOMP Scale and Independent
 
Variables for Total Sample and Subsamplea
 

Variable TotalSample RuralSample UrbanSample 

Age -. 09 -. 09 -. 06 

Education -. 01 -. 01 .01 

Years Fishing Experience .09 .00 .1' 

Own Boat .03 .00 .01 

Fishing Gear Complexity .18* -. 12 .30* 

Ladder T0 -.16 -.22 -.11 

Lcdder T- -.03 -.07 .0s 

Ladder T+, (response) .16 .23 .10 

T 0 - T_5 -. 10 -. 13 -. 13 

Like Son to become Fisherman .15 .06 .17 

Mass Media Exposure Scale -. 08 -. 02 -. 06 

Material Culture Scale -. 19' -. 17 -. 18 

Maximum Month Income -. 16 .06 -. 22 

Minimum Month Income -. 22* .01 -. 26* 

Father Farmer -. 14 -. 21 -. 11 

Father Fisherman .17 .20 .13 

Income Periodicity .13 -.07 .23 

N 117 s0 67 

*p C .05 
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Table 6 indicates that three independent variable--minimum monthly
income, father farmer, and material culture--explain 9 percent of the variance 
in the dependent variable. This multiple correlation is statisticallysignificant at each step, but the total amount of variance explained by these 
three variables is disappointingly small. 

Turning next to the urban subsample, the second order polynomial
regression between periodicity and the ECOCOMP Scale was forced into theequation first. 
 This procedure was justified by the fact that the curvilinear

correlation between periodicity and the dependent variable was highv- thanthat between the EGOCOMP Scale and all other independent variables. Thestepwise 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 respectable, amount is statistically significant
 
at the .01 level.
 

Turning to the 
question concerning small-scale fishermen's preconditions

for further investment in fishing 
 equipment, high frequency categorized

responses were crosi tabulated with age and education dichotomized at theirsample means (30.6 and 3.6 years, respectively), years fishing experience
dichotomized 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 seen in Table 
8, only age and education are significantly

related to the dependent variables. 
 First, we find that older fishermen are
 more likely than younger fishermen to suggest that more financing is anImportant precondition for Investment in additional equipment (32 versus 12 

X2percent, respectively; - 5.143, p < .05). Next, we see that fishermenwith more than the sample mean years of education are more likely to use "more
 
X2fish" (78 versus 53 percent; - 5.713. p < .02) and less likely to use2
"more financing" (13 versus 32 percent; X - 4.355 p < .05) as preconditions


for investment in additional equipment.

Equipment types mentioned as possible Investments were cross tabulatedwith the same Independent variables, a'idLiheresults of this analysis can 
be
 

found in Table 9.
 
Table 9 indicates that only area of residence and use of 
net are related
 

to possible itivestments In fishing equipment. 
 First, 56 percent of the urban
fishermen, in contrast to only 30 percent of the rural said 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 2
41 percent, respectivly; X - 4.457, p <

2
.05) or long lines (7 versus 26 percent, respectively; X = 6.102, p < .02).
Fliture I graphically displays 
the investment orientations of the different
 
types of fishermen. 

111. Discussion and Conclusions 

Turning first to preconditions for further investment in capital equip
ment, we have seen that older fishermen and those with less education arethose most likely to note that they would invest in 
more fishing equipment If
 more financtng were available. Fishermen with more 
than the sample mean years

of education, however, are more likely to argue that they would like 
to see an
increase in fish available for capture before they make further inve,:cments inequipment. This finding makes sense In light of the fact that 8 percent of
the fisheraen with four or more years of education in contrast to only 59 
percent of those with less than four years, Indicated that the at junt of fishavailable for capture has decreased over the years (X - 5.547, p < .02). 
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TABLE 6. Stepwise Multiple Regression between EGOCOMP Scala 
and Independent Variables for Total Sample 

Multiple RegressionVrilEntered 	 Partial 
with EGOCOMP Scale 

Minimum Monthly Income -. 22 .22" 
and Controlled 	 to Enter 

-. 16 .27*Father Farmer 
-. 15 .30*Material Culture Scale 

N = 117 	 *p <.05 

TABLE 7. 	 Stepwise Multiple Regression between Independent Variables 
and the EGOCOMP Scale for the Urban Subsample 

Variable Entered 
and Controlled 

Partial 
to Enter 

Multiple Regression 
with EGOCOMP Scale 

Periodicity (2nd order 
polynomial) 

.33 .33* 

Fishing Gear Complexity .25 .411" 

Like Son to be Fisherman .21 . S** 

Father Farmer -. 20 . 8** 

Material Culture Scale -. 19 .51** 

N =67 *p <.05 **p <.01 

TABLE 8. Correlations (Phi) between Preconditions for Investment
 
In Additional Fishing Equipment and
 

Selected Independent Variables
 

Precondition
More Fish More FinancingIndependent VarIables 

-.16 	 .25*
Age 


Education .27** -. 23*
 

-. 16 	 .07Fishing Experience 
Area of Residence .12 .10 

Use of Net .0s .01 

N=80 *p <.0S **p -. 02 
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TABLE 9. Correlations (Phi) between Equipment Types Mentioned as
Possible Investments and Selected Independent Vasiables 

Independent Variables Equipment Type 

Net Launcha Lonq Une 

Age 
 -.11 .13 .03
 

Education .09 -.07 -.06 

Fishing Experience -.10 .00 -.12 

Area of Residence .25* .02 .11 

Use of Net .4"*** 
 -.24* -. 28*h 

N = 80 *p <.0S **p <.02 ***p C.001 
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NET (651) 

LAUNCHA (20%)
NET FISHERMEN#- 1i LINES ()LINES (71) 

OTHER OR NONE ($%) 

NET (211) 

LAUNCHA (41ll)
LONG & HAND LINE 

FISHERMEN LINES (261) 

OTHER OR NONE (121) 

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 is a greater percentage of net fishermen in
 
the urban area, and net fishermen tend to say that they would invest In more
 
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 one's self and family during periods of little or 
no production (Pollnac, Gersuny and Poggie, 1975; Pollnac and Poggie, 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; Heads, 1971; Robbins and Thompson, 1974; Thompson, 1975;
 
Pollnac and Poggie, 1978; Hargolis, 1977). At this higher level of income
 
periodiity, with its concomitant economic Insecurity, the individual is living
 
from day-to-day, probably in debt to friends, family, shopkeepers, and
 
middlemen. If he does not spend what he receives, 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 subsistence plots and domestic animals (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 in the city. Thus a high level of fishing income periodi
city probably does not generate insecurity in the rural area since other
 
resources are available. Further, subsistence plots and dome stic 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 animals; thus, almost all
 
non-fish food is purchased fro local shopkeepers. Electricity and luxury
 
goods such as televisions and refrigerators are readily available. Televisions
 
are extremely expensive in 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 its operation). The
 
urban small-scale fishermen obtain these luxury goods on credit, thus locking
 
themselves into monthly payments for both utilities and the items themselves.
 
Thus, for the urban fisherman, increases in periodicity demand a deferred
 
orlentatiun in order to pay bills and purchase food. When periodicity of
 
income goes beyond a certain point, however, the urban fisherman, in contrast
 
to the rural, goes further into debt and has little 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 monthly 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 positive 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 is not very salient among
fishermen who are adequately equipped. The alternative explanation that those 
with more complex equipment have lower periodicity and higher minimum uonthly
incomes thus reducing the need to defer was rejected because correlations 
between these Income variables and gear complexity were -. 12 and -. 22, 
respectively, within the urban sample (N - 67, p > .05). 

Once again we find important situational constraints affecting the
 
reintionships between economic gratification orientations and other variables.
 
In this case, economic gratification orientations are related to income
 
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 if 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. Robbins I
 

There is a large and growing literature in the behavioral sciences which 
shows that peoples' subjective perceptions and evaluations of their life 
situations and their expectations and plans for the future are essential 
ingredlenti in any research paradigm which seeks to explain a sizeable
 
proportion of their behavior. 2
 

Important to this perspective is the notion that people inhabit and adapt
 
to "meaningful environments" as well as objective sets of circumstances. That
 
is, people simultaneously exist In multiple environments, both subjective and
 
objective, and the degree of congruence between 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 situa
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 stimuli, etc.). 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
 
In other words, because part of their
and expectations concerning the future. 


behavior is determined by their subjective environment.
 
it allows research
An important consequence of this perspective is that 


aimed at assessing the "psychological situation" to achieve parity with
 

research aimed at assessing "ecological," "demographic," "economic" and
 
.sociological" situations because variables and data drawn from all these
 

to complete a full
approaches (and perhaps others) are normally required 


understanding of human behavior in any given instance. It also forces us to
 
imparted to it by "analysts,"
realize that the "definition of a situation" 


"development-agents" and "applied behavioral scientists" may be at odds with
 
imparted to it by the target populations
the definition of the situation 


correlates of
themselves. Finally, it makes the search for the nature and 


subjective psychological dispositions of fundamental 
concern.
 

1. The Hypotheses
 

examine the relationship
With the above thoughts in mind we intend to 


between objective economic conditions existing among amll-scale fishermen in
 

Costa Rica and their subjective expectations of life-goal attainment. Our
 
Inkeles, who has described them as
definition of "expectations" follows 


expressions of "...the subjective probability that events, in,.Luding 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
 

an industry of great risk and uncertainty" (cf. Poggie,
everywhere regarded as 

Pollnac, and Gersuny, 1976; Pollnac, 1976). Among other things, yields
 

and market conditions are unstable. Investments in
fluctuate drastically 

subject to severe damage, loss and depreciation.
equipment are high and 


Replacement and recurring cozts 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
 

to which all fishermen experience these conditions. Some for
in the extent 

a variety of reasons, simply manage to be more consistentlyexample, for 

So, while there are undoubtedly
successful than others (Poggie, 1977, 1979). 

many demonstrable similarities among all fishermen, when compared to other 

Poggie and Gersuny, 1974) there is also
occupational groups (Aronoff, 1967; 

some variation among fishermen themselves; and not all of them can be expected
 

the same
to perceive their situations in exactly the same way nor shar 


expectations about the future.
 
Since fishing is primarily an economic venture, believe it is reasonwe 


able to assume that periodicity of income received from fishing should be a
 

critical factor shaping the lives and outlooks of fishermen (Pollnac, Gersuny,
 

In particular we shall concentrate on exploring the
and Poggie, 1975). 

relation between income periodicity and expectations of most desired life-goal
 

attainment.
 
one way to examine the nature of this relationship is inHeuristically, 

Other things being equal (e.g. , total incometerms of economic security. 
experience relatively low incomecan assume that fishermen whoearned) one 

optimistic about
periodicity will feel more secure and thus be relatively more 

than fishermen experiencing higher income
attaining the goals they aspire to 


According to this view, people adjust their expectations to what

periodicity. 
 than what
they know they will objectively get and value what they have more 

Economic security and predictthey do not have (Inkelee, 1976; Bluhm, 1975). 


ability are thus conceived as potentiating factors wk..,h enable them to
 



291 

achieve these ends, especially if 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 batisfactions, 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, if 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 vicis
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 he "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 1: Fishermen experiencing relatively low income periodicity
 
will display comparatively more optimism in their expectations of most
 
desired life-goal attainment than fishermen experiencing high income
 
periodicity.
 

Hypothesis 11: Fishermen experiencing relatively high income periodicity
 
will display comparatively more optimism in their expectations of most
 
desired life-goal attainnent than fishermen with low income periodicity.
 

II. The Evidence
 

Data for this paper are base,. on Interviews conducted in Spanish with 125 
small-scale fishermen from the Gulf of Nicoya, Costa Rica. A sample of 75 was 
drawn irua Harrio el Carmen, Puntaretas, and a sample of 50 small-scale 
fishermen was interviewed at Costa de P. jaros. 

Incom Periodicity. Periodiclty of Income (IP) was measured by asking 
individual lshe.rreo,(w mnh inrwie they earrned from fishing in both axImum 
and minlmium nntis and dividing the difference by the maxinum or 

xw- XIi' - " 

where x 1 the maximum ,,nd y is the minimum. This ratio varies between zero 
(no periodic ity) and one (mri.l rnm perlodicity). For purposes of analysis the 
sample was divided it th. ,I.an producing two subgroups: (I) iiigh Periodicity 
Group--hereaf ter IMP;--with an Ino-rne periodicity > .75 (n - 60); and (2) Low 
Periodicity Group--hereat ter i.PG;-ith a periodicity ratio < .75 (n - 57). 

Table 1I0 contains Income Information on these two groups. First, 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 higherTand (b) 
minimum 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 LPC.
 

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 income) 
manifest a more elaborate material style of life. This can pro',ably 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 delendents, -'ears of formal education, or exposure to mass media.
 

xpectations 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 is to imagine the 
best possible life and at the botton (1) the worst possible life. lie is then 
asked to indicate where he is 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
 
futiare 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 is considered useful for comparative purposes because it is "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
 
responses concern economic factors including 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 individual fisherman, and the third highest, 
the attainment of the tools of production to build toward and maintain life
 
goals.
 

During the interview 15 respondents or 25 percent of the HPG refused to 
gtwess their position five years in the future and 20 respondents or 35 percent


2
of LGP also refused. This difference is not statistically significant (X 
1.42, y > .05). This reduced the size of the IIPGsubsample to 45 and the LPG
 
subsample to 37. The HPG is 51.1 percent rural and the LPG is 40.5 percent


2 

rural. This difference Is also not statistically signlficant (X n .91, E > 
.05).
 

In Table 14 we present the mean ladder positions 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 them.
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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 l4 

Have enough money to buy what I want 13 

Be healthy 06 

Be in another occupation 0O 

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 Ufe Comparisons 

Ladder Position HPG LPG F dr* P 

Present (time t) 4.39 4.57 .13 11119 p.05 

Past (time t-I) 4.26 4.63 .482 1/115 ).05 

Future (time t+l1 7.02 7.28 .164 1/80 ).05 

Future - Present 2.19 2.76 1.112 1/80 $.05 

Present - Past 0.131 -0.051 .091 1/115 - ).0S 

*df varies because of refusal to guess t + I. 
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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 1/40 '.05 
Other** 15.73 10.78 0.465 1/90 >.05
 

Maximum Month*** 231.64 162.95 4.414 1/115 C.05
 

Minimum Month*** 26.97 67.32 23.863 1/115 <.001
 

Previous Month*** 65.94 69.68 0.067 1/99 >.05 
Periodicity 0.59 0.872 226.95 S115 <. 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 1/115 >.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 i/115 >.05 

Mass Media 
Exposure* 12.7 11.2 1.263 1/115 '.05 

Material Style 3.4 2.5 5.800 1/115 <.05 
of Ufe** 

*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 correlatl is range 
between 0.21 and 0.82 (p <.05). 
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111. Analysis 

A Stochastic Process Model. We shall use a stochastic process model to 
eamtne the relative predictive efficacy of the two alternative propositions. 
In so doing we shall conceptualize expectations of life goal attainment (or 
responses to the ladder of life test) as a probabilistic temporal process. 

n a a.processual model or stochastic process a phenomenon is represented as 
a set of states that are maintained over time or are altered in accordance 
with 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 attainment to a single point in time. Since the 
propositions themselves call for a comparison of tendencies toward a change 
(optimism--expected ascent on the ladder, and pessimism--expected descent on 
the ladder) or stability (inertLa--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 if 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 languhge 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 is 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 
Life 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 Harkov chains can be employed to model the process of expected 
life-goal attainment (Kemeny and Snell, 1960). The Markov model assumes that 
(a) the number of positions, or "states" is 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 probabilitTes
 
among states remain constant over time. Assumptions (c) and (d) are of course
 
subject to doubt and normally require empirical verification. In the presen.t
 
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

3
 
comparing the structure of potential shifts between the two groups. 

We shall use this model to examine differences between the HIPGand 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 
inertial. (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 
position. 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 - I (past or 5 years ago) and time t + I (future or 5 
years in the future). The components of three lectors specity the proportion 
of respondents in each ladder position (or state) at the three time 
periods.4 A two-sample Kolmogorov-Smirnov test (Siegel, 1956) revealed no 
significant differences (at .05 level) between the LPG and IPG 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 period. Focusing on each time period separately then 
few differences are apparent.
 

Table 16 displays the transition probability matrices from present to
 
future for each group. Each kij 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 I (SI) at present who expected to remain at position I 
(S I ) in the future is .375. The proportion of LPG at position I (S l ) at 
present who expect to be at position 2 (S2 ) in the future is .00, at 
position 3 (S 3 ) and 4 (S4 ) in the future .25, at position 5 (S 5 ) .125 
and so on. Since all rows in the matrices sum to I 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. Hence, it is called a "transition probability matrix."
 
With the data transformed into these arrays it 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 diagonal provide an approximate, but convenient, index of the relative 
amount of optimism, pessimism, and intertia respectively between the two
 
groups. These figures are provided in Table 17.
 

Two different techniques were used to calculate the values in Table 17. 
At the top are the percentages with those remaining in Sl and S 5 included 
in the measure of inertia. Below are found the same figures but with those 
remaining in SS included in the measure of optimism and those remaining in 

included in the measure of pessimism. This latter measure is perhaps
S1 

more reasonable since is the highest step on the ladder and confidence inS 5 
remaining there five years into the future should indicate some optimism
 

Likewise expecting to remain on the bottom should indicate some pessimism.
 

These results tend to show some differences between the two groups. While for
 

the most part both groups are predominantly optimistic, viewed either way, 

there is a greatertendency for iPG; to display significantly more optimism and 
less pessimism and inertia with regard to attaining their most desired life

goals than I.PG. Using a chi-square test the groups differ significantly on 
22

the first measure (X - 6.68, df 2, p < .05) and the second ( X - 6.43, df 
2, p < .05). These findings support Hypothesis I. 

Some further comparisons can also be made. In the transition probability
 

matrices of both groups (element p_55) is a terminal, or absorbing,
S5 


state which once entered Is never left (i.e., the probability of remaining in 

is l.0(1). Since it is possible to reach this state from every other 

state (though not necessarily in one transition or five-year interval) 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 is 1. That is, if the 

S 5 

process of life goal attainment were to continue as it started, then everyone 

in both groups will eventually reach their highest or more desired life goal 

or state (S_) and remain in it. 
5 The procedure for demonstrating this is 

straightforward and can be accomplished using a little matrix algebra. If p 

is a row vector, the components of which specify the proportion of the 
population in each state at the present time I (see Table 15), and ' is the 

matrix of transition probabilities from time t (present to t + I (future) (see 

Table 16), then 

-(+)_ (I)p(i + 1) .

where p(t + I) is the future vector the components of which specify the 
proportion of the population in each of the states it t + 1 (5 years in the 
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TABLE 15. Probability Vectors at Ladder Positions at
 
Each Time Period*
 

- ------------ . Past-- -----------------

S S2 S3 S5 

HPG .q22 (19) .156 (7) .178 (8) .133 (6) .111 (5) 

LPG .243 (9) .189 (7) .298 (11) .135 (5) .135 (5) 

-------------Present ..--.-.-----------

S1 S 2 S3 S S5 

HPG .288 (13) .267 (12) .20 (9) .178 (8) .067 (3) 

LPG .216 (8) .135 (5) .324 (12) .19 (7) .135 (5) 

------------ Future .--.-.---------- -


S1 S2 
 S3 S4 S5
 
HPG .06, (3) .111 (5) .222 (10) .156 (7) .44 (20)
 

LPG .108 (4) .082 (3) .135 (5) .243 (9) .432 (16)
 

*numbers in parentheses.
 



TABLE 16. Transition Probability Matrices from 
Present to Future 

HI Periodicity Group 

To: Future 

From: 
Present S1 S2 S3 S S 

SI .231 .231 .231 .154 .154" 

S2 .00 .083 .417 .00 ..50 

S3 .00 .00 .00 .556 .444 

S4 .00 .125 .25 .00 .625 

S5 .00 .00 .00 .00 1.00 

Lo Periodicity Group 

To: Future 

From: 
Present $1 S2 3 S4 S 

S. .375 .00 .25 .25 .125" 

S2 .20 .60 .00 .20 .00 

S3 .00 .00 .25 .417 .333 

S4 .00 .00 .00 .143 .857 

S5 .00 .00 .00 .00 1.00 
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TABLE 17. Matrix index of Optimism
 
Present to Future*
 

- - - - - - ------ Measure I-----------

Optimistic Inertial Pessimistic 

HPG .778 (35) .156 (7) .067 (3) 

LPG .568 (21) .405 (15) .027 (1)
 

- -- - -- ------Measure II-----------


Optimistic Inertiai Pessimistic 

HPG .844 (38) .022 (1) .133(6) 

LPG .703 (26) .189 (7) .108 (4) 

*number in parentheses. 
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future) (see Table 15). 
 It can also be shown recursively that
 

pt + n) . pC±)pn (2)
 

that is, by raising P to the nth power and then premultiplying by
one obtains the propo ion 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 

+ 2). p) 

To determine if the process will eventually terminate in an absorbing stateand, the number of time intervals this will take, we can simply estimate, by
successive exponentiation of the matrices in Table 16, the time Intervals inthe future (or powers of P) where each column has the same values to one
significant digit (see Tab-le 18). In the case of LPG this occurs at the 

P1 4 14 th power of P (or )--all the elements of the first 4 columns of p 14 

are .000, and i1 the-elements of the fifth column are 1.000 (see Table 18).
Thus, in accordance with the absorbing nature of the transition matrix, everyone in the LPG sample can be expected to reach the most desired life goal (or
state S5 ) and remain there after 14 time Intervals. For the HPG this occurs 
at the 8th power of P or (P 8 ). We can conclude from this, therefore, that
the entire HPG will iltain their most desired life state before (or faster)
than the entire LPG. These results also support Hypothesis II.
 

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 positions before they reach this state, we compute N the fundamental 
equation of an absorbing Markov chain (Kemeny and Snell, 1960, pp 45-58) 

. .(I_- _Q - (4) 

where I is 
an identity matrix with l's in the main diagonal and 01a elsewhere 
and q is the matrix of transition probabilities among the nonabsorbing states(SI, S2 , S3 , S4; see Table 16). Thus the quantity (I - q)- J.s the
inverse of the difference of (I - _). The N matrices of both groups are 
displayed in Table 19. 

The aj elements in Table 19 display the expected number of time
intervals a person will remain in each position before reaching (theF5absorbing state) according to their starting state, or position on 
the ladder
 

4
at present. Each row sum ( Z n ij) specifies the expected totl number of 

J
time-intervals it will take for a person t,. reach S5 depording on their 
starting state. For example, consider the top row of the LPG N matrix. Onthe average a fisherman who perceives himself to be in Sl at pFrosent on theladder of life can be expected to spend 1.6 time-intervals at that state, 0
time intervals at S2, .532 intervals at 83 and .728 intervals at inS4the future before reaching 85, the most desired life state. The sum ofthese elements - 2.86 and gives the average number of time-intervals it will
take for that person to reach S5 (i.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 tim" to to beS5shorter for the HPG. In fact, taking the sum of all the elements of each 

n m 
matrix ( z Rn~.j) and comparing them shows that the total number of time-

i-I J-1 
Intervals for LPG before reaching IsS5 10.526 whereas for HPG this sum is
8.345. This shows that on the average HPG individuals are less distant from 
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TABLE 18. Absorbing State Matrix 

S1 S2 S3 S4 S5 

S1 .00 .00 .00 .00 1.00 

S2 .00 .00 .00 .00 1.00 

Iim p(n)
n4 -

S3 
S.00 

.00 .00 
.00 

.00 

.00 
.00 
.00 

1.00 
1.00 

S .00 .00 .00 .00 1.00 
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TABLE 19. Fundamental Matrices for Present to Future 
'Absorbing Chains" 

- ------- HI Periodicity Group-------

SI S2 S3 S4 Row Sums
 

S1 1.3 .41 .469 .614 2.793
 

S2 0 1.14 .475 .352 1.967
 

N' S3 0 .105 1.044 .775 1.924
 

S4 0 .189 .079 1.393 1.661
 

8.345
 

- --- Lo Periodicity Group ---------

SI S2 $3 S4 Row'Sums 

SI 1.6 0 .532 .728 2.86 

S .8 2.5 .266 .95 4.516 

N S 0 1.33 .65 1.9853 0 

Sl 0 0 0 1.17 1.17
 

10.526
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their most desired life than LPG individuals. We interpret this as further 
evidence in favor of Hypothesis II. 

Let 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 is no 

significant difference in the proportional distribution of each group in the 

state-set 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 
same or lower states (Table 17). The *matrix index of optimism"
in either the 


therefore allows us to infer that HPG are more optimistic than LPG. This 

supports Hypothesis 11). 
3) Since the transition probability matrices of both groups can be 

defined as an absorbing Harkov 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 can 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 I 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 S4, 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 analysia of the period from present to future 

reveals that HPG are more optimistic that. LPC. 
We now briefy turn to an analysis of the positiono 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
 

present positions. Since we now suspect that HPG are more optimistic than LPG
 

about expecting to attain their most desired life-goals in the future it
 

should prove interesting to see how they perceive their past in relation to
 

As we will see, this should also serve to enlarge our pertheir present. 

spective of their relative degree optimism about the future.
 

We can construct another pair of transition probability matrices by class
in the past (5
ifying individuals in the present according to where they were 


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 
is the fact that both groups are quite similar on both measures.interest 

no significant differences between them on the first 
(X2 - 2.597, df 2, p > .05) or second measure - 3.397, df 2, p > .05). 

Examining the nature of the transition matrices reveals that both can be 

Chi-square tests reveal 
X2 

That is, a Markov chain whereby some power
defined as regular Harkov chains. 
of the transition matrix has all positive, non-zero elements (Kemeny and 

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 
This means 

Snell, 1960, p. 69). 


year interval elapses) and this includes the highest state S5 . 
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 and remain in the highest Ladder of Life state. Instead, if the 
transition probabilities remain the same, a fixed point or equilibrium vector 
(a), will be reached wherein some proportion of the sample will always be 

IstrLbuted in other states as well. These proportions will always remain 
6
 

invariant when further multiplied by the transition mtrix or
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TABLE 20. Transition Probability Matrices
 
From Past to Present
 

--- ------ HI Perlodicity Group --------

S1 S2 S3 S4 S5
 

S .311 .263 .158 .105 .1051 

S2 .286 .286 .286 .142 .00
 
S3 .25 .375 .25 .125 
 .00 

S[ .333 .333 .167 .167 .00 

s .00 .00 .20 .60 .20 

-------- Lo Perlociclty Group --------

SI S2 S3 S4 S5 
556S1 . .222 .111 .111 .00 

S2 .00 .143 .571 .143 .143
 
s3 .031 .031 .45 
 .273 .091
 

s .0 .20 .20 .0 .20 
ss Lo .00 .20 .00 .60 
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,,. e p 	 (5) 

These are presented for the LPG and HPG In Table 22. These equilibrium 
vectors abstract the ultimate fete of the transition matrices and process of 
goal attainment of each group. A two sample Komolgorov-Simirnov teat revealed 
no significant difference between them. Thus far then, both groups appear to 
display rather similar retrospective comparisons of their past and present 
positions on the Ladder of Life.
 

In order to compare their distance from their most desired life goals
 
( 5 ) another quantity was deduced from the regular Harkov chain model. This 
is H the "Mean First Passage Time" and is derived from Z the fundamental 
equWtion of regular Harkov chains (Kemeny and Snell, 1960,-pp. 75-82).7 Hean 
First Passage ftme 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 H matricts for each group. For example consider the top row of the 
mean fiat passage tl.:.- 4nr the HPG. The 215 element 27.21 indicates It 
will take a person who was in S1 in the past an average of 27.21 time 
intervals to first reach S5, the most desired life state. The mII element 
3.35 	specifies the expected number of time intervals it will take a person who 

SIis In to again be in S1. The H matrices thus provide a useful compara
tive measure of distance from expected goal-attainment when dealing with a 
regular chain. If we compare the H matrices of each group it is apparent 
that, particularly with respect to-the initial distance to (see columnS5 
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 (SI). This suggests that although the groups are
 
similar in their ultimate state-set distribution specified by the equilibrium
 
vectors Re (see Table 22), LPG individuals appear to be less distant from
 
their mott 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 In 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 is slower for LPG than HPG. If this is so we will then have a 
further piece of evidence that 11PG are more optimistic than LPG. One way to 
test this directly is 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 Mar7ov chain process, R - N/N' (i.e., a ratio of the total of 
the average times to absorption from all nonabsorbing states for each time 
period). If N - N' then the ratio R - I indicates no change between periods. 
If N is greater than N' then the ratio R > I indicates that the process is 
accelerating. If N I-" less than N' then the ratio R < I indicates that the 
rate of change Is-decelerating. Since we have already computed N' for the 
period from present to future for both groups (see Table 19) all that remains 
is to compute N for the period past to present. Hare we confront a problem. 
Since the matrTx for the past to present period is regular we cannot directly 
compute N which is the fundamental matrix for absorbing matrices. If, 
however, we are willing to confine our interest simply to the initial attain
ment of S5, and forget for the moment the corresponding probabilities of 
leaving S5 once It is attained, we may fruitfully apply absorbiiig chain 
theory to regular chains and compute N (Kemeny and Snell, 1960, p. 196). To 
df, this all we need do is convert S5 in the matrices in Table 20 to 
absorbing states by making the .55 elements 1.00 and all other elements In 
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TABLE 21. Matrix Index of Optimism
 
Past to Present*
 

.---------- Measure I  ---------

Optimism Inertia Pessimism 

HPO. .356 (16) .289 (13) .356 (16) 

LPG .405 (15) .405 (15) .189 (7) 

......--------- Measure II ----------

Inertia Pessimism 

HPG .378 (17) .111 (5) .511 (23) 
LPG 
 .'459 (17) 
 .216 (8) 
 .324 (12)
 

'Number in parentheses. 
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TABLE 22. Equilibrium Vectors Past to Present 

HPG 

LPG 

SI 

.299 

.198 

S2 

.294 

.133 

S 3 

.219 

.311 

S4 

.149 

.210 

5S 

.039 

.169 

TABLE 23. Mean First Passage Time Past to Present 

- - - - ------ HI Periodicity Group--------
SI S 2 S 3 S S5 

M = 

s 1 

S2 

S3 

S4 

S5 

.35 

3.53 

3.65 

3.34 

14.67 

3.65 

3.4 

3.1 

3.28 

.8 

5.1 

4.44 

4.57 

5.02 

5.01 

6.72 

6.91 

7.03 

6.71 

3.01 

27.2f 

30.73 

30.86 

30.55 

25.51 

- - - - - - -Lo Periodicity Group---------

SI s2 s3 s S 

M = 

S1 

S 2 

S 3 

S4 

5 

5.06 

9.3 

8.75 

9.21 

14.58 

5.89 

7.51 

7.63 

6.92 

8.16 

4.61 

,.65 

3.22 

6.13 

6.76 

6.51 

5.92 

5.19 

6.77 

7.74 

10.111 

7.95 

8.4 

7.12 

6.72 



308 

the fifth rows .00 (i.e., R51, £52P 253, 25-. Table 24 contains
these quantities calculated from equation (4). The sum of the elements in the 
LPG matrix N is 33.78. The sum of the elements in the HPG matrix N is 119.37.
 
Recalling that N' for the LPG and HPG (present to future) was 10.5"3 and 8.345,

respectively, we can compute R - N/N' for both groups and compare them to see 
which group's process Is 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 hypothsis 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 (LPC)

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 LPC 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) HPG 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 future. 

http:33.78/10.53
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TABLE 21. Fundamental Matrices for Past to Present
 
Absorbing Chain Conversions
 

- - - - - -- Hi Periodicity Group--------

S2 S3 S4 Row SumsS 1 

[9 .52 8.26 5.93 3.S1 27.21 

30.74
 
N 	 S2 9.52 10.37 6.85 4 

S3 9.52 9.5 7.85 4 30.87 

S L9.52 9.35 6.68 5 30.55 

119.37 

-- Lo Periodicity Group 

SI S2 S3 S4 Row Sums 

Si 2.9 1.6 3.18 2.38f 10.06 

S2 .64 2.4 3.12 2.05 8.21N 

s3 |.a 1.19 4.8 2.29 

s4 -. 49 1.11 2.4 3.111 7.1.1 

33.78 
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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 is 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 be
should followed 

Income periodicity, expectations of life-goal attainment, 

up.
 
and stochastic
 

process models for analysis, all show promise for further study. Actual

longitudinal, panel studies, 
where groups are observed over time, 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 income 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 if high
periodicity 
of income were associated with 
low overall income different
 
results might obtain. An important goal of future research will 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 W.I.
as Thomas has said of

"definitions of the situation" in his 
famou,; dictum: "If men 
define situa
tions as real, they are real in their consequences" (1928, p. 572).
 

FOOTNOTES
 

lWe want 
to think Andy Walker and Craig Sturdevant for their help with

the computer 
analysis of these data. Computer facilities of both the
 
University of .issouri 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), Craves and 
Van Arsdale (1966), Johnson
 
(1974), Fliegel et al. (1968) and 
Bluhm (1975) for representative empirical

applications and to Spradley (1972) and Jessor and Jensor (1973) for both.
 

3

Fuguitt (1965) has employed Markov chain models 
in a similar way to


study demographic trends 
in small towns. He observes tht3 is analogous to

using the "net reproduction rate" as a descriptive measure of fertility at a

single point in 
time even though it is couched in longitudinal terms.
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4 The 10-step ladder was collapsed to 5 steps: 1 + 2 - 1, 3 + 4 - 2, 5 
+ 6 - 3, 7 + 8 - 4, 9 + 10 - 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 theorem.
 

6 The equilibrium vector (C) can be discovered by solving a system of 
linear equations. Since P is regular we know it has a unique fixed-vector 
pe associated with it, tGe components of which are all positive• Further, 
the values of the components of pe will not change when multiplied by any 
power of P or Eep (equation 5). Therefore the following matrix equation 
will hold:
 

Pll P12 - Pln
 

P21 P22 . . . P2n
 
[xl, X2 ... xn1e . XI, x2 ...xn~e
 

Pnl Pn2 Pnn 

Let P - the LPG matrix in Table 20. Then the following system of linear 
equations can be derived.
 

x1 + x2 + x3 + x4 + - 1x 5 

.554 I + ()x.+ -091x3 + Ox4 + .4x 5 X1 

•222xI + .143x2 + 091x 3 + .2x4 + Ox5 - X2 

,lllxI + .571x2 + .454x3 + .2x4 + .2x5 - x3 

-111x2 + .143x2 + .273x3 + .4x4 + Ox5 - X4 

Ox2 + .143x2 + .091x3 + .2x4 + .4x 5 - X5 

from which we compute 

e - (.198, .133, .311, .21, 149)
 

7The fundamental equation of a regular Markov chain is 

z - (I - P + A) - 1 
(6) 

where I i an identity matrix, P is the transition probability matrix and A is 
a fixid-state matrix with each-row equal to f as defined by equation TS).
The Mean First Pasz"ge Time is given by 

A- (I - z + E A)D (7) 
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where I is again an identity matrix, Z is defined in equation (6), 
E is a
matrix with all entries 1, Kdg is a diagonal matrix with J-th entry as 
in Z
and zero's elsewhere and D is a diagonal matrix with .-th entry 
I/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 investment orientations
 
(or economic gratification orientations) to a host of variables such as age,
modernization, socio-economic 
status, success, efficacy, optimism, income
1
variability, and occupaton.
 Likewise, there is an increasing amount of
studies which relate behavior to subjective evaluation of life situation and

future expectations.2 
 This paper will examine the interrelationships

between these two 
variables and a range of sociocultural 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 in 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 is on the interamericdn Highway 216 kilometers from San Jose. Twenty
three lishermen were interviewed at Cuajiniquil located on Bahia

Cuajiniquil approximately 50 air-kilometers northwest of Liberia. 

de
 
An allweather road linking Cuajiniquil with the interamerican Highway was under

going construction at the time the research was conducted. 
 Finally, 8 fisher
men were interviewed at 
Jobo on the Gulf of Santa Elena and Puerto Soley in
Bahia de Salinas approximately 5 kilometers from the Nicaraguan Border.
 

Host of the small-scale fishermen in the sample (77%) fish 
frrm 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 in length with inboard motors and cabins

(launchaes). Type of gear used was principally the 
gill net. Monofilament
 
gill nets are the most frequently used type at Playa del Coco (used by 77% of
the fishermen), while further 
north 94 percent of the fishermen interviewed
 
use multifilament nets either 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 Plays del Coco and one 
at
Cuajiniquil) who captured various shellfish including the spiney lobster.
 

Overall, the fishermen 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 among the small-scale fishermen
 
can be found in differences in level of technology (the high frequency of useof 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 analysis 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 (TO), 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 felt 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 zero. The other two items were 
derived from two questions: 1) If you were to receive 1500 colones as a gift
 
or inheritance what would you do with it?, and 2) If you were to recieve 8500
 

3
colones as a gift or inheritance what would you do with it? 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 if 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 items 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 whic.h 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.
 

III. 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 equipment. Other studies 
(e.g., Pollnac and Poggie, 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 is less likely to be perceived in terms of 
Investment potential.
 

The distribution of responses to the self anchoring ladder scale can be
 
found In Figure 2. A9 can be seen In Figure 2, the level oi 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
 



314 

20
 

T

0 * 

30

20-

I0
 

•To, 

20-


I0I
 

T+5' 
0'
 
0 2 4 6 r10
 

Figure 2. Dlstrubutlon of Responsesto Ladder of Life Test.
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TABLE 25. Percent Distribution of Responses to Questions Concerning
 
Use of an Unexpected Inheritance or Gift
 

8500 Colones 1500 Colones 
Categorized Response* Question Question 

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 26 

Non-investment response 13 -24 

*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 37 

Work hard 30 

Have equipment 11 

Save 10 

Other (luck, find help, etc.) 09. 

Things getting worse .03, 

N=70 
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involve a consideration of individual differences in position across 
time
 
(e.g., To - 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 
responses manifest 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 the independent and dependent variables used in 
further correlation analyses can be found in Table 27.
 

Table 27 indicates that Playa del Coco is significantly different from the
 
North on several of the independent variables. The analysis indicates that
 
there is less kin involvement in fishing and that fishermen have less fishing

experience in the northern region. Fishermen in the North also manifest less 
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 indicate 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 in 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-T 0 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 T0-T-5 and T+5-T-5. Both fisherman
 
father and number of dependents are positively related 
to T+5-T0 in Playa

del Coco. Finally, in the North Sample, success 
rank is positively and years

of formal education negatively related to perceived progress (TO-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 Itsentered first. The next variable entered is the one that 
manifests the largest partial correlation with previously entered variables
 
controlled. This procedure is continued until all variables 
are entered or 
until some previotsly 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 sample
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-5 to To,
and five independent variables account for A4 percent of the variance in PIO.
The two eubampleas are apparently quite different in terms of the correlates 
of the dependent variables. 

IV. Discussion and Conclusions 

Overall, we have seen that the small-scale fishermen are positively
oriented toward the future and manifest a relatively high degree of future
investment orientation. An examimation of the eocio-cultural correlates of 
these variables resulted in some relatively Interesting findings. Turning 
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TABLE 27. Distribution of Independent and Dependent Variables 

X2Variable Total Playa North t-value p 
Sample del Coco 

Age (X) 28.1 27.6 28.7 ---- -0.49 > .05 

Years fishing (X) 9.3 11.9 6.0 2.97 4 .01 

Fishermen kin (R) 3.8 4.9 2.4 2.48 < .02 

Own boat (1) 39 33 45 1.02 ---- > .05 

Dependents (4) 4.3 3.7 5.1 ---- -1.80 > .05 

Years Education ( ) .4 6.2 4.4 2.64 < .02 

Farmer father (M) 49 41 58 2.01 ---- > .05 

Fisherman father () 20 28 10 3.71 ---- < .10 

Success rank () 2.0 1.9 2.1 ---- -0.97 > .05 

Income variability (R) .83 .79 .87 ---- -2.63 < .02 

Income past month* (R) 21.6 18.6 25.3 ---- - 1.38 > .05 

FIO (Y) 2.10 2.02 2.19 ---- - 0.80 >.05' 

To - T-S (YC) .S0 .23 .84 ---- -0.90 > .0s 

T+S - To CYC) 2.77 2.49 3.13 ---- -1.19 >.05 

T45 - T-5 (YO) 3.27 2.72 3.97 ---- -1.69 > .0S 

*100s of Colones. N=70 
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TABLE 28. Zero-Order Correlations between Independent and
 
Dependent Variables for the Total Sample
 

Independeht Variables FIO To - T-5 T+S - T o T+5 - T-5 

Age .01 .06 .09 .12 
Years fishing experience .14 -. 09 .01 -. 08 
Number of family fishing .00 .05 .05 .08 
Boat ownership .15 .09 .11 .17 
Number of dependents .08 .07 .24* .28' 
Years formal education .04 -14 .00 -. 12 
Farmer father .09 .17 -. 10 .08 
Fisherman Father .03 -. 05 .22 .11 
Success rank -. 07 .28' -. 11 .17 
Income variability .09 .12 .11 .19 
Last month fishing Income --- .28* .08 .24* 

'p <.05 N=70 

TABLE 29. 	 Zero-Order Correlations between independent and
Dependent Variables for Playa del Coco 

Independent Variables FIO To - T-5 T+5 - T0 T+5 - T-5 

Age .05 -. 06 .13 .05 
Years fishing experience .18 -. 07 .08 .00 
Number of family fishing -. 12 .09 .08 .16 
Boat ownership .05 .02 .12 .12 
Number of dependents .08 -. 04 .36* .27 
Years formal education .08 .25 -. 18 .12 
Farmer father .17 .01 -. 19 -. 16 
Fisherman father -. 02 -. 08 .38* .21 
Success rank -. 03 .18 -. 18 .02 
Income variability .22 r09 .11 .18 
Last month 	fishing Income --- .12 .03 

'p <.05 N=39 

.1 
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TABLE 30. Zero-Order Correlations between Independent and
 
Dependent Variables for North
 

Independent Variables FIO T O - T-5 T+5 - T T+5 - T-5 

Age -. 07 .22 .01 .20 

Years fishing experience .23 -. 05 .03 -. 02 

Number of Family Fishing .,1* .11 .17 .20 

Boat Ownership .21 .4 .07 .16 

Number of Dependents .03 .14 .01 .13 

Years formal educatloh .08 -. 42* .26! -. 21 

Farmer father -. 04 .31 -. 04 .25 

Fisherman father .17 .05 .13 .13 

Success rank -. 15 .38* -. 06 .30 

Income variability -. 13 .10 .03 .11 

Last month fishing income --- .29 .00 .26. 

*p <.05 N=31 
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TABLE 31. Stapwlse Multip!e Regression of Independent Variables on
Lependent Variables for the Total Sample 

Dependent Variable Entered Partial R F-Ratio
Variable 
 To Enter To Enter 
To - T-5 Success rank --- .28 5.6 
" 
 Last month fishing Income .20 .30 2.72
 
T+5 - T Number of dependents --- .20 4.16 

"
a Fisherman father .32a.22 3.38 
T+5 - T-5' Last month fishing Income --- .24P 1.26 

N=70 *No varlablo to enter had an F-Ratio greater than 2.0 
a = p <.05 

TABLE 32. Stepwise Multiple Regression of Independent Variables on 
Dependent Variables for Playa del Coco 

DependentPrtlF-ai

Variable Variable Entered Partl R F-Ratio

To Enter 
 To Enter
 
T+5 - T 0 Number of dependents --- . 36a 5.50 

is Fisherman father .27 .44a 2.75 

N=39 a =p <.0S 

TABLE 33. Stepwise Multiple Regression of Independent Variables on 
Dependent Variables for North 

Vareabent Variable Entered Partial R F-Ratio
Variable 
 To*Enter To Enter 
T0 - T-S Years formal education --- .12 a 

6.12 
* " Success rank b.44 .59 6.79 

* " bFisherman father .42 .67 5.86 
Boat ownership .110 .74 .88

b 


FIO Number of kin fishing --- .111 5.91
 
N Boat ownership .30 .11, a 2.71
 
N eYears fishing experience .30 .5G 2.75 

Success rank3 -. 32 .62b 3.02 

3 T+5 - bT-5 .29 .06 2.23
 

Nx31 a-p <.05 bup '.01
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first to perceived socio-economic progress over the past 5 years (T0-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 is 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 succeso rank, years 
formal education, fisherman father, and boat ownership contribute to the 
perception of progress. Boat ownership is 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 sector 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-To). Several alternative explanations can be suggested to 
explain the positive relationship between number of dependents and T+5-TO. 
First, one could argue that the more optimistic one is concerning the future, 
the more likely one would be to acquire more 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-To, 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 Pica
 
in the recent past, and these changes result in those with a history of
 
involvement in fishing becoming even more optimistic concerning the near 
future. 

Finally, turning to Future Investment Orientations (FIO), 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 is 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 (Poggle, 1978; Pollnac and Poggie, 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 findings which show a 
relatively strong negative correlation between fisherman father and gratifi
cation orientations (Polinac and Poggie, 1978). This contradictory explan
ation, however, 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 (PolInac 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 the 
fact

that a lower percentage of fishermen the north have fathers werein who 
fishermen; 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).


Years fishing experience, as a predictor of FlO, makes sense in light of
 
the adaptive hypothesis 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 is the opposite of what would be expected on th- basis of
Poggie'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 is statistically significant, the negative partial corre
lation between success rank and FIO, with previously entered variables
 
controlled, is not statistically significant 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 region 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
 
investment.
 

FOOTNOTES
 

1
 
his literature will not be reviewed here. Readers 
are referred to Pollnac
 

and Poggie (1978), Poggie (1978), Pollnac (1977), and Thompson (1975) for
 
reviews of the gratification orientation literature and empirical appli
cations.
 

2
Several recent studies include references to this literature (Robbins,

Pollnac and Robbins, this volume; Robbins, Robbins and Pollnac, 1977).
 
3
One 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 is 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 Poggie, 1974). Also, as an institutional link between pcuducers 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. Poggie, Jr.
 

A fundamental assumption of the human ecology paradigm is that psycho
cultural characteristics may often be explained as adoptions 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 (PolIlnac, 1977b); to ritual behavior (Poggie, Pollnac and Gersuny,
 
1976; Poggie and Cersuny, 1974; Poggie 1978); to gratification orientation
 
(Pollnac, Cersuny and Poggie, 1975; Pollnac, 1977a; Pollnac and Poggie, I978;
 
Poggie, 1978); to level of psychological functioning (Aronoff, 1965; Pollnac
 
and Poggle, 1979); to kinship (Poggie and Gersuny, N.D.; Pollnac, 1978;
 
Poggie, Polinac and Cersuny, 1976); and to other aspects of social
 
organization such as cooperatives and work organization (Robbins, Robbins and
 
Pollnac, 1977; Poggie and Gersuny, 1974; Bort, 1978).
 

This study deals with a single psychocultural characteristic of small
scale fishermen which appears to be adaptive and important in 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. 
Oie 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 Gf these fishermen; Kottak (1966) reports that 
successful fishing at Arembepe, Brazil is related to individualism; Poggie 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.
 

1. Independence as an Adaptive Characteristic
 

I hypothesize that independence is 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 "division 
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 immediate offects on the 
success of fishing, on the well-being of gear, vessel, crew and self. 
Decisive and rapid decisions are 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 otlhpr and with virtually
 
no verbal communication between them. Each crew member did his work and made
 
his 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 imsll-scale fishing operations that I have observed.
 

Other researchers hive pointed out the egalitarian nature of small-scale
 
fishing crews (e.g., Kodiak, 1966; Burrows and Spiro, 1953; Diamond, 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 is 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 into social groups in 'ry 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.
 

III. 	 The Development of the Point Judith
 
Fishermen Coop and Independence
 

The formation of the Point Judith (Rhode Island, 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
 
fishermen'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 members 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 
impinging on the independence of individuals where independence served as an
 
adaptive characteristic. That is, 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 vith the thriving coop for 31 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, maintaining
 
quality of fish and whether price could be better at times. There was some
 
dissatisfaction expressed about the management of the coop and about lack of
 
flexibility when one was a member, but these appear not to be serious wide
spread complaints. In fact, the highest frequency answer to the question was
 
that there are no disadvantages.
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IV. Coopepem 

I turn now to the case of roopepes (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-American 
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 produitivity and distribution of fin fish by organizing a
 
cooperative in Puntarenas and orerating a fish terminal to give general
 
services to the fleet and to see1 fish. The cooperative was to receive 
forty-seven 31-foot, 3-ton capacity fiberglass boats fully equipped with
 
navigational and safety technology. 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 Nicoys 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 continue 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. Hy 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.1 In this test respondents 
were asked to rate fishermen and administrators along the dimension of 
intelligent-stupid, independent-dependtnt, 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 if 

fishermen were portraying themselves only in a socially desirable light. As 
For example, fishermen rank
seen in Figure 1, this proved not to be the case. 

themselves as less intelligent than administrators. The rationale for 
selecting administrators as the comparison group was that it is general 
knowledge that they earn more than fishernen, thus allowing a further chcck on 
validity as well as providing the needed comparison group. A seen in Vigure 

than fishermen on the rich-poor dimension.I administrators are ranked higher 

Thus the instrument appears to be elicitin valid responses.
 

In order to test the proposition that fishermen perceive themselves 

differently from administrators on these dimensions, the difference in the 

rating between fishermen and administratoris each respondent gave for each of 
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the dimensions were entered into t tests of significance. 
2 As seen in 

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 strongest
 

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
 
2 


of the scale on independence (X - 26, p < .001). 

VI. Discussion
 

These data support the argument concerning the relative independence of 
If these fishermen behave according to
successful fishermen presented above. 


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 is indeed incompati

ble with this psychocultural characteristic.
 
We may list several specific reasons where it is incompatible: 

1. 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 sell to one buyer, the coop, without guaran

tee of being provided some of the price and non-marketJng advantages 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).
 

5. Despite 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 it 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 is true that there is a widespread view even among fishermen that
 

the main problem of the coop is that it has been poorly run, 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 is 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 is 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 fish 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 In 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 illustrate the utility of applying the adaptational theory developed
 
by anthropologists. The formation of small-scale fishermen's coops in
 
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 chapter. These analyses, of course, can be
 
most effective for planning purposes when they are conducted before fisher
men's cooperatives are actually formed.
 

FOOTNOTES
 

1Because of the unavailability of a list of fishermen and temporal
 
constraints, it was not possible to draw a truly random sample. Interviews
 
were conducted with all fishermen who could be contacted at selling points and
 
other spots where fishermen gathered, no fishermen refused to be interviewed.
 
It is estimated that the sample here represents about ten percent of the
 
population of non-coop, small-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 

formul - Xu mean differences between fishermen and administrators 

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 between the groups (Blalock, 1969, p. 148).
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3
Because 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. Poggie, 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
 
programs are set into motion.
 

1. The Sample
 

Data from a total of 187 small-scale fishermen from four communities were
 
used in 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 (HAG, 1976).
 

II. 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 sae functions of a cooperative (Pcllnac, Chapter 18, this
 
volume). Data from the open-ended question were content analyzed and
 
categorized into nine categories (see Table 2).
 

A number of independent 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) 
number of kinsmen who fish with the respondent; 6) hours fished per trip; 7) 
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days fished per week; 8) current perception of socioeconomic position; 9) 
years of formal education; 10) whether father Is/was a fishermen; and 11) 
whether father is/wms 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 shove 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 In 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
 
benefits 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 in 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 Culf of Nicoya communities. At Playa del Coco the most frequent
 
response (31% 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 each, 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 o middlemen in each community. As seen in Table
 
3, there is a perfect positiv 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 discussed further below.
 

The next step in the analysis is to determine how the dependent and other
 
independent variables are related to each 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/NOK) knowledge vs. no knowledge
 
about the benefits of cooperatives was created and tested against independent
 
variables I 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 is, the more likely he is to have knowledge about the
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TABLE 1. Community Level Difference on Independent Variables 

arlable PntarenasCosta cle P aya dlNorth ProbabilityIarlabe Pa arcs I Coco IrIPuntarenaS 

(1) Age X 

(2) Years fished )( 

(3) No. of family who 
fish R 

(4)Own boat () 

(5) No. kin fish with R 
(6) Hrs. fish/trip R 
(7) Days fish/week X 

(8) To R 

(9) Education X 

(10) Father Farmer () 

(11) Father Fisherman () 

(12) 	 Number of fish dealers 
per community 

N= 


32.8 27.6 27.6 28.7 <.05 

12.4 11.8 11.8 5.9 <.01 

1.9 7.1 4.9 2.4 <.001 

30 50 33 45 >.05 

.43 1.0 .82 .48 <.01 

10.5 5.2 9 17 <.001 

5.6 5.5 6.2 6.1 <.001 

4.7 4.1 5.0 4.9 >.05 

4.1 3.2 6.2 4.4 <.001 

24 28 41 58 <.01 

40 68 28 9 <.001 

17 6 1 .75* ---

67 50 39 31 Total 187 
*Four communities with three dealers. 



TABLE 2. Benefits of Belonging to A Fishermen's Cooperative 

Category Puntarenas 
Costa de 
Palaros 

Playa del 
Coca North 

(f) percent f)percent (f)percent (ff)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 - -

(4)Equipment/ 1 1 - - 12 131l 10 32 
supplies 

(5) Mutual help 11 16 4 8 2 5 2 6 

(6)Other positive 3 4 4 8 3 8 - -

(7)No benefits 32 JU1 10 20 4 10 2 6 

(8)Don't know 11 16 26 112 11 28 16 T2

(9) Selling point/ 3 8 - -
marketing 

67 100 50 100 39 100 .31 100 

JI = 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 systematic 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 important function of obtaining supplies and equipment for fisher
men. In fact, as shown by Pollnac (This volume), Costa Rican 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" is 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 beliefs, opinions, and
 
knowledge, as well as their correlates in the four communities.
 

It is 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 thrn 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, it
 
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 fishermen 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 Response 7 Response 4 

Variable Number of fish dealers 
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. 4 4 1 



TABLE 8. Knowledge of Cooperatives vs. Independent Variables 
CD 

Variables Puntarenas
K NOK P 

Costa de Pa aros
K NOK P 

Playa del Coco
K NOK I K 

North 
NOI' P 

(1) Age X 33.5 29.1 >.05 29.6 25.8 >.05 29.9 21.8 <.05" 29.7 27.7 >.05 

(2) 

(3) 

Yrs. flsea 

No. rf family 
wlr, fish X 

12.7 

2.0 

10.6 

1.5 

>.05 

>.05 

12.8 

6.5 

10.9 

7.7 

>.05 

>.05 

1.8 

5.9 

5.4 

2.5 

<.05" 

>.05 

6.5 

2.1 

S.8 

2.8 

.05 

>.05 

11) Own boat M 3 9 <.05* 63 39 <.05* 39 18 >.05 53 38 >.05 
(5) No. kin fish 

with : 
.40 .50 >.05 .67 1.35 <.05" 1 .4 .05 .2 .8 <.104 

(6) 

(7) 

Hrs. fishlday X 

Days flshlweek X 

10.3 

5.6 

10.7 

5.6 

>.05 

>.05 

81.8 

5.6 

5.6 

5.8 

>.05 

>.05 

7.3 

6.4 

8.8 

6.0 

>.05 

>.0S 

1S.7 

6.0 

19.8 

6.1 

>.05 

>.05 

(8) To X 4.7 8.7 >.05 4.0 4.3 >.05 5.0 8.9 >.05 8.5 5.2 >.05 

(9) Education X 

(10) Father Farmer 
(%) 

8.1 

7 

8.5 

9 

>.05 

>.05 

2.S 

29 

3.8 

27 

<.05" 

>.05 

6.1 

36 

6.5 

58 

'.05 

>.05 

5.0 

60 

3.9 

S6 

>.05 

>.05 

(11) Father Fisher-
man (%) 

39 86 >.05 67 69 1.0539 0 <.0011 7 12 .05 

* significant 
relationship 
alpha = .10 
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CHAPTER 18. 	THE ROLE OF MIDDLEMEN AS PERCEIVED BY SHALL-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 physi
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 distribution of surplus catch is 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. Female "middlemen" are found throughout the world in regions 
as widely spread as the Caribbean (Aronoff, 1967), El 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 is 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 is often claimed that middlemen 
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 fisherman, the middleman 
is doing an excellent job at performing a vital function and making very 
little 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 &round 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 business 
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 Is to examine fishermen's perceptions of 
middlemen and the role that they play in the small-scale fishery in the Gulf 
of Nlcoya. 

1. Sample and Methods
 

A sample of 80 small-scale fishermen from the Gulf of Nicoya were 
interviewed; 50 from an urban area (Puntarenas) and 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 inPuntarenas 
there were seven active middlemen. At Costs 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 iai'.eman 
performs the important function of purchasing fish frou the fishermaa for 
resale to other middlemen or retailers. He does, however, provide other 
services for the fisherman. The number of active middlemen in the region and 
statements made by fishermen suggest that competition exists between the 
various buyers; hence, fisherman were asked why they sell to one middleman 
rather than another.
 

II. 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 fisherman 
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 refuge to
 
buy when the market is 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 fishermen 
would be more likely than rural to select buyers on the basis of price was 

X2supported by the data (44 vertus 23 percent, respectively; - 3.47, p < 
.05; one-tailed cest). As argued elsewhere 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. In 
contrast, the rural fishermen are more interested in the help that the middle
man provides in the form of loans1 picking up parts for equipment, etc. (37 
versus 14 percent, respectively; X - 5.52, p < .02). Finally, there is no 
relationship between area of residence and the "fair treatment" category (X2 

- 0.02, p > .10). 

III. 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
 
implemented, differential emphasis 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 16 a complex relationship
between middlemen and social and technological aspects of the small scale 
fishery. The assumption of middleman as exploiter, however, has led to many 
attempts to replace him before fully understanding the multidimensionality of
 
his role in the fishing community.
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TABLE 1. Distribution of Rationales for
 
Selection of Middlemen
 

Rationale 	 Percent*
 

Better prices 48 

Provides help (loans, etc.) 45 

Fair treatment 31 

In debt to middleman 9 

Friendship 8 

Always buys fish 6 

Closer to residence 4 

Other 10 

N = 80 	 *Total exceeds 1001 because entries reflect categorization 
of the first three responses to an open-ended question. 
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CHAPTER 19 	 THE STRUCTURE AND PERFORMANCE OF WHOLESALE
 
HAMMTING 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 oss, 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 improvement 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 is 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 3nd 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 review of the literature on marketing in under-developed countries
 
reveals two divergent views of the role played by the middlemen in traditional
 
marketing 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. In 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
 
perform 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 
research has been carried out on the structure and performance of the 
wholesale marketing sector in less developed countries. Much of the 
literature on marketing in 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 economies of scale in the provision of
 
marketing services at the wholesale level.
 

1. 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 3tage of selling the fish to the ultimate consumers.
 

Primary Buyers. The primary buyers provide the first link in the 
marketing chain that carries the produce of the artisanal 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 installations for 
handling and storing fish before it is 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 indicated
 
that the average building size was about 44 square meters and the average ice
 
box and/or refrigerators capacity was about 5,000 pounds.
 

The data from daily purf'hasing 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 Figur,; 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 is 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 is 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 is 
given in Table 1.
 

Another index of relative size among the primary buyers is the icebox 
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 I 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 (primers grande), small 
first class fish (primera pequena), classified fish (clasificado), small shark 
(cazon), two larger types of shark (posts blanca and posts 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 tie
 
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 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 eiverage price of 3.31 
colones and 2.60 colones, respectively (8.5 colones w U.S. $1.00). Cazon, 
Posts Blanca, Clasificado, and Cola and Agria fell in the middle price range 
of 1.86 to 1.40 colones per pound. Posts 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 
price).
 

Because of the relatively large amount purchased, 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. Posts 
Negra and the species in the Clasificdo 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 (lbs.) 
(September, 1976 to February, 1977) 

Primary Average Weekly Percentage of Cumulative Number of 
Buyer Purchases (lbs.) Industry Purchases Percentage Weeks Recorded 

1 10,607 12% 12% 21
 
2 10,067 12 24 10
 
3 6,387 7 31 21
 
4 6,253 7 38 13
 
S 6,167 7 45 21
 
6 5,607 6 51 21
 
7 4,410 5 56 20
 
8 4,400 5 61 21
 
9 4,314 5 66 13
 
10 3,901 S 71 20
 
11 3,892 4 75 21
 
12 3,633 4 79 20
 
13 3,371 4 83 17
 
14 3,211 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 1,098 1 97 14
 
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 cbox Capacity lbs.) 
1 1C,6007 8,500
6 8,0009 8,000

14 8,000
15 6,00 
4 6,00012 4,8003 4,500
5 4,000

11 1,000
*30 3,500

16 3,300
2 3,000
8 3,000

*32 
 3,000*33 1,900 
18 1,500

'31 700 
Total Capacity Recorded: 98,700 lbs.
Average Firm Capacity: 5,195 lbs. 
Standard Deviation: 3,620 lbs. 
*Not Included In the purchasing data collected durhg 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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TABLE 3 

a) Species and Classifications of Fish Purchased by the Primary Buyers 

A. Primera Grande: corvina, robalo 
B. Primera Pequena: corvina, robalo, pargo, aquada, cabrillo, mero 
C. Clasificado: macarela, berrugate 
D. Cazon 
E. Cola y Agria: cola, agria, bagre, cuminate, pargo 
F. Posta Blanca: posta blanca, posta gats 
G. Posta Negra 
H. Chatarra: jurel, liza, raya 

b) Rankinq 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. Prlmera Grande 171,634 11.2 
6. Posta Blanca 113,955 7.4 
7. Claslflcado 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 3.31 
2. Primera Pequena 2.60 
3. Cazon 1.86
 
4. Posta Blanca 1.44 
5. Clasificado 1.43 
6. Cola y Agria 1.40 
7. Posta Negra .98 
8. Chatarra .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 Blanca 164,626 6.1 
6. Chatarra 128,557 4.8 
7. Clasiflcado 69,013 2.6 
8. Posta Negra 7,406 .3 
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II. 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 strictural characteristics are: the concentration of 
buyers and sellers, barriers to entry, product differentiation and vertical
 
integration.
 

Concentration. Harket 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 come 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 measurement 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 retailers 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 market. A market concentration ratio is 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 purchases held by a 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 is accounted for by each firm. That is:
 

Average Weekly Purchasel of Firm I
 

Harket Share Ratio of Firm I - Average Weekly Purchase Amount of Industry 

Table 5 presents the concentration ratiob for the largest 4, 8, 12 and 16 
firms, where the relevant geographical market is 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. 

While the concentration ratios apply to only a portion of all the firms in
 
the industry, the Lorenz curve presents a summary indicator of concentra
tion for the total industry. It indicates the disparity between the
 
cumulative percentage of total purchases and the 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 Lorenz 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. Concentration 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 categor.es 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 is 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 criteria, there exits a critical 
level of concent.'qtion at both the eight and twenty firm levels. 

When the rL1 ant market is considered in terms of the different 
categories of fish, the top four firms in each category are above the 30 
percent concentration level. At the eight firm level, concentration is above 
70 percent in 5 out of the 8 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 also when it is defined according to the different categories 
of fish. If 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 their 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 gatherLd was relatively short--only about five months. It is too 
short a period to attempt to draw anything more than some general, tentative 
conclusions. Nevertheless, the relatively high level of concentration at the 
primary buyer level is 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. Field 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 fir& (Firm 6) has been 
bought out by another large buyer (Firm 5). In 1977, two scall firms (Firms 
30 and 34) entered the industry. 

http:categor.es


355 

0 
0

100
0 

E 

' 50 

C .5 

C 

E 

0 50 
TOTAL PURCHASES, % 

100 

Figure 2# Lorenz Curve for Fin Fish Purchased Prlmry *uyer mirketlng Level
 



356 

TABLE 6. Concentration Ratios for Four, Eight, Twelve, and
 
Sixteen Largest Primary Buyers, by Species


(September, 1976 to February, 1977)
 

Largest: 

Species Four 
Firms 

Eight 
Firms 

Twelve 
Firms 

Sixteen 
Firms 

Primera Grande 43.5 73.2 85.7 96.3 
Primera Pequena 42.7 69.1 87.15 96.1 
Clasificado 58.0 81.2 95.1 99.6 
Cazon 56.8 85.5 95.9 98.3 
Cola and Agrla 36.1 63.6 81.8 93.8 
Posta Bianca 80.S 92.3 98.1 99.8 
Posta Negra 80.4 95.1 99.11 100.0 
Chatarra 11.0 67.3 833 93.1 



357 

The three small firm 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 vaa 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 takeover by Firm 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 emphasize that the 
existing firms will be able to persistenly earn pure profits only if the entry 
of new firms is 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 investment 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 of the buyers provide one or more of these
 
services, it is 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 suppliLed 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
 
investment 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 service3 to be significantly
different from those buyers who are located farther away. In a similar
fashion, buyers who provide loans and supplies to fishermen ,lfferentiate
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 market level 
without losing their customers; something that would be impossible if the 
services of all the buyers are exactly the same. 

Neither theory nor the currently available data permit 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 differentiation 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 is 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 is quite prevalent. Table 
7 illustrates the extent of ownership integration at various 
stages of the
 
marketing 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 as 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 th.-ugh informal agreements. About 25 percent of the 
industry's average weekly uupply of fish comes from vessels which are owned by

the buyers. The remaining 75 percent domes from other vessels which, for the
 
most part, have informal agreements 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 buyer level is to
obtain a guaranteed outlet for their fish during periods when landings were 
very high. In some cases, integration with the buyers by means of informal 
contracts is 
a means by which fishermen could avail themselves of credit and
 
supply services provided by the buyers.
 

Studies of vertical integration in agricultural markets 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
 
some 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 s similar fashion, the integration of the buyer and transport stages 
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TABLE 7. Ownership Integration of Marketing Stages 

Integrated Stages: IFishinq Vessel - Primary Buyer - Transport - Retail 

Firms: S, 15, 38 

Integrated Stages: I Fishing Vessel - Primary Buyer - Transport 

Firms: 6, 12, 16, 
18, 32, 39
 

Integrated Stages: IFishing Vessel - Primary Bu er 

Firms: 1 

Integrated Stages: IFishing Vessel - Primary Buyer 

Firms: 4, 7, 10, 
30 

Integrated Stages: I Primary Buyer - Transport - Reta 

Firms: 8, 13, 14 

Integrated Stages: I Primary Buyer - Transrt 

Firms: 2, 3, 11, 
17 



TABLE 8. Fishing Vessel and Primary Buyer Integration 

Primely Ownership Union Coop Informal Agreement* 

I 1 Launch 15 Launches 
7 Boats 

Primary buyer agrees to buy fish from 
fishermen when there is an abundance. 

2 15 Launches 

Fishermen agree to sell fish to primary
buyer_ when there is scarci.tY -- .
Buyer provides financial assistance fbr 

-. 

3 8 Launches 

Ice and repairs to fishermen. 
Friendship bond. 
Primar'y buyer pays a -"good price. 

4I_3i 

2 Boats Long-time relationship between primary
buyer and fishermen. 

iLauncaicGuiri:ih--- Small loans, repairs, advice of-mainten
ance and repair of motors. Location of 
pr.-ary buyer in Barrio El Carmen is 

3 

7 
6 __Launche __ 

Sts'i 
___ 

S Boats1 Boat -

convenient for the fishermen. 
buye paysa a25iUUTcih---

fishermen. 
t lttT-shi. 

... 

V i i 4 Boatsi 1 1i 'ie- Buyer s-F-eIce andflood t-ls~rmen and 

provides loans for repairs and trip expenses.
Long-time relationship. .... 

S8 Boats Written contract. 

11 1 Boat 5 Launches Primary buyer sells food, fuel, Ice and 
other trip su_plies to the fishermen. 

.... 
1!;~~~~~~ 

___takes 

IS LTuni"r 

3"lts 

- uTy-e-r u-.--fi e-s- T-e -a-na-ftr -f i i-r-a
responsibility for the bank loans. ~~~~-- ne- t,")s--I---- -- --

*All of the contract arrangements appear to be informal, berbal agreements except for Firm #9 which has 
a written contractual agreement.with eight boats. 



TABLE 8c continued 

Primary w 
BuPry Ownership Union Coop Informal Agreement* 

Code # 

15 I Launch 5 Launches Buyer brings ice and fuel to Nispera and 
lends money to fishermen for trip expenses. 
Loans are later deducted when fish is sold. 

15- 1 Boat-- -.............5Lau-nches Primary buyer provides loans for fisher
2"Boats men under the condition they sell to him. 

17 5'Boats 
Friendship bond. 
Buyer provides the use of his wharf for 
fishermen. Lonq-time relationshipz_ 
No Data 

1 - oData No Data 
30-- 1-Lunc 5 Boats 

1 Launch 

2 Boats 
32 1 Boat 10 Boats 

I Launch 

39 2 Boats2 Boats No Data -

£0 1 Launch .-

Total 25 12 18 162 

*All of the contract arrangements appear to be informal, verbal agreements except for Firm #9which has 
a written contractural agreement with eight boats. 

a, 
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TABLE 9. Amount of Fish Supplied Through Ownership Integration 
and Informal Agreements 

Average Weekly Estimated Amount Estimated Amount 
Buyer Purchase From Own Through Informal 

Code 9 (lbs.) 
Vessel 

Percent Weight 
Agreements 

Percent Weight 

1 10,607 3 318 97 10,289 
2 6,387 0 0 100 6,387 
3 
4 

6,167 
5,607 

0 
81.2 

0 
4,553 

100 
18.8 

6,167 
1,05 

5 
6 
7 

10,067 
4,qlO 
4,400 

13.8 
82.6 

100 

1,398 
3,6q3 
4,400 

86.2 
17.4 
0 

8,678 
767 
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 
11 3,633 16.7 607 83.3 3,026 
12 4,314 100 4,31Q 0 0 
13 3,371 0 0 100 3,371 
1I 2,644 0 0 100 2,6q4 
15 
16 

1,845 
1,343 

16.7 
12.5 

308 
168 

83.3 
87.5 

1,537 
1.175 

17 3,211 0 0 100 3,211 
18 1,098 100 1,098 0 0 
19 1,583 -- -- -- -
20 309 .... .... 
21 161 .... .... 
22 354 .... .... 
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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If most of the buyers have
 

their own trucks and/or contractual arrangements, the indepenIdent trucker may
 

find it difficult to buy enough fish to justify travel expenses. 


thins out the market for the independent truckers. 


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
 
The average capital investment
buyers are integrated at the transport level. 


at the transport level (estimated from the interviews of 23 truckers) is 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
 

of oligopsonistic market
small-scale fishery suggests the existence 

conditions. 
Oligopsony power is indicated by the relatively small number of
 

buyers handling a large percentage of the fish purchased from the small-scale
 
In some of ,the more isolated, outlying areas
fishermen of the Gulf of Nicoya. 


of the Gulf where only a few buyers operate, the degree of apparent oligopsony
 

power is 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
 
The terms of such loans often require the fishermen
buyers is quite common. 


to sell their fish to their creditors. The provision of loans also encourages
 
their fish to particular buyers because the
fishermen to continue to sell 


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 

and thus strengthens the bargaining position of the buyers. Furthermore, is
 

vertical integration in 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.
 
Hicroeconomic theory suggests that a relatively inelastic supply function 

in the fishery would make potential oligopsony gains on a per unit basis
 
more elastic supply schedule (Wharton, 1962,
greater than they would be with a 


p. 39). Although data are not currently available on the elasticity of supply
 

for the small-scale fishery of Costa Rica, there are, however, several factors
 
in less developed countries which may causetypical of small-scale producers 

one to suspect a relatively inelastic supply function in the short run. Most 
of the fishermen are specialized producers who have no other alternative 

For the most part, they liveIncome-earning possibilities besides fishing. 
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 Jose comes from the Gulf of lcoya, 
the power of the pEIwary 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 sold 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 margins which were higher than they would be under more 
competitive conditions.
 

III. Harket 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 possible impact of such 
structural characteristics on market performance, this section investigates 
ex-vessel price differentials, the level of wholesale marketing margins and 
their cost components, and the extent to which potential economies of scale 
are utilized.
 

Fx-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 Crande, Cazon, and Chatarra. The data suggest that the monthly prices 
for these three categories of fish are often significantly different among the 
buyers. Of the three categories of fish, the prices for Corvina Crande 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 lists 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 is 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 areas are first and second class 
fish caught with hand lines, while in Puntarenas the majority of fish landed 
are caught with gill nets. And it is well known that gill nets yield lower 
quality fish: after entrapment by the net the fish can remain dead in the 
warm water up to six hours gills can be torn and scales ripped off. These 
quality differences should be more important for the value of higher cless 
fish than lower class fish. Therefore, we observe the higher qtillty of the 
fish in the outlying areas almost off-setting te added transpo ration costs, 
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) 

Code Y 
Species: 

Sept. Oct. 
Corvina Grande 

Nov. Dec. Jan. 
Species: 

Sept. Oct. 
Cola C Acria 
Nov. Dec. Jan. 

Species: Chatarra 
Sept. Oct. Nov. Dec. Jan. 

15 2.65 2.55 3.20 2.93 .00 1.34 1.30 1.20 1.47 1.29 .60 .60 .59 .66 .33 
9 3.16 3.20 2.54 -- -- 1.34 1.46 1.53 -- .78 .75 .70 .70 -

2 2.143 2.78 . .. . 1.34 1.41 1.46 1.53 1.60 .60 .60 .60 .63 .60 
12 2.27 -- 3.50 3.50 3.50 1.25 -- 2.00 1.94 1.70 .60 - .60 .76 .65 
77 2.54 2.75 2.86 3.00 3.95 1.50 1.50 1.50 1.50 1.50 .41 .430 .39 .45 .41 
4 3.11 3.32 3.86 3.72 4.143 1.17 - 1.60 1.92 .61 .60 .60 .60 .60 

20 - - 2.10 - - 1.27 1.40 -- .60 .61 .60 .60 .60 
1 - - - - 1.21 - .. .. . .92 .70 .68 .55 .70 
17 -- 3.40 - - - 1.70 1.40 .70 .70 .70 -- -

Average 275 3.03 3.10 3.147 3.95 1.35 1.42 1.04 1.62 1.52 .65 .63 .62 .64 59 
S.D. (.37) (.33) (.53) (.41) (.26) (.15) (.06) (.22) (.21) (.15) (.13) (.10) (.09) (.09) (.13) 

C7% 
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TABLE 11. Ex-Vessel Prices Paid by the Primary Buyers In

Puntarenas and In the Outlying Areas of the
 

Gulf of Nicoya
 
(Sept. 1976 - Feb. 1977)
 

Weihted Average Ex-Vessel Prices 1colones Per Pound)
Firm Primera Primers Clasl- Cazon Cola 6 Posta Posta 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 1.84 1.45 1.38 .85 .61 
3 3.39 2.58 1.49 1.81 1.45 1.52 1.24 .66

4 3.07 2.19 1.34 1.59 1.39 1.18 1.00 .56
 
5 3.13 2.58 1.51 1.82 1.39 1.43 1.15 .74
 
6 3.49 2.82 1.54 1.88 1.53 1.06 .78 .60

7 3.24 2.86 1.63 1.37 -- -- -- .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 1.11 1.30 .67
 

10 3.88 2.81 1.50 1.93 1.52 1.45 .90 .75
 
11 2.8S 2.14 1.57 1.61 1.41 1.22 .40 .39
 

Average 3.28 2.52 1.51 1.76 1.48 
 1.31 .92 .63
 

- ---------- Outlying Areas of the Gulf--------------

1 3.20 2.40 1.06 1.43 1.19 .97 -- .50 
2 3.40 2.48 1.30 -- -- .86 .60 .57 
3 2.72 2.28 1.21 .84 1.23 -- -- .49 
4 3.26 2.29 -- -- 1.25 .59 -- .50 
5 3.00 2.53 1.25 .80 1.50 -- -- --

Average 3.12 2.40 1.21 1.02 1.29 .81 .60 .52 
t-values (1.1) (.75) (4.52) (5.34) (2.92) (4.38) - (2.16) 
d.f. 14 14 13 12 12 11 - 13 
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transportation costs.
 
Marketing argins. The difference between the amount consumers pay for 

the final product and the amount producers receive is generally referred to as
 
the marketing margin. The ex-vossel/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 is 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 is the difference
 
between the transporter's price and the retailer's price.
 

Out of their respective marketing margins, the primary buyers, transport
 
wholesalers, and retailers 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. If, 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, Primers Pequena, 
Corvina Pequena, Clasificado, Corvina Agria, and Chatarra. Table 13 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 is higher than the wholesale margin. 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 in 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 individual 
categories of fish, the overall weighted average margin per pound of fish 
handled showed little 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 margin for fish is explained by the fact that the reductions in 
margins for certain categories of fish were offset by increases in the
 
marketing margini of other species.
 

When mr ketiag 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. S - Oct. 10, 1976) 

Species Week 1 Week 2 Week 3 Week 6 Week S 

Corvina Grande 

Retail 6.89 4.85 6.21 -- 5.01 
Wholesale 3.74 3.78 3.51 -- 6.16 

Ex-Vessel 2.79 2.87 3.17 3.01 3.17 

Primera Peguena 

Retail 3.85 3.38 6.34 -- 4.86 

Wholesale 3.24 2.96 2.85 -- 3.20 

Ex-Vessel 2.55 2.66 2.68 2.59 2.59 

Corvina Pequena 

Retail 6.47 6.76 4.69 5.01 6.76 

Wholesale 2.66 2.50 3.00 3.51 2.20 

Ex-Vessal 2.28 2.36 2.32 2.69 1.60 

Clasificado 

Retail 3.75 3.66 3.25 -- C,76 

Wholesale 2.06 2.15 2.31 -- 2.20 

Ex-Vessel 1.11 1.53 1.55 1.89 1.60 

Corvlna Agria 

Retail 6.S1 3.76 3.71 -- 3.36 

Wholesale 1.98 2.13 2.24 -- 2.30 

Ex-Vessel -- -- -- -- --

Chaterra 

Retail 1.86 1.78 1.99 1.75 2.03 

Wholesale 1.16 1.18 1.23 1.25 1.13 
Ex-Vessal .69 .68 .71 .66 .66 
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TABLE 13. Average Monthly Retail, Wholesale, and Ex-Vessel Prices 
(colones per pound) 
(January-June, 1977)
 

Species Jan. Feb. March April May June 

Corvina Grande 
Retail 5.83 4.48 b.111 5.08 5.745 4.84 
Wholesale 5.22 4.75 5.11 4.58 4.02 3.90 
Ex-Vessel 3.85 3.711 1.00 3.80 2.93 2.74 

Prinera Pequena 
Retail -- 5.8 5.00 -- 81.60 1.33 

Wholesale -- 1.38 1.13 1.33 3.20 3.24 
Ex-Vessel 2.90 2.94 2.98 2.89 2.21 2.10 

Corvina Pequena 

Retail 5.13 3.61 5.115 4.09 5.00 1.77 
Wholesale 3.92 2.64 3.58 3.28 3.66 1.20 
Ex-Vessel 2.01 2.26 2.98 2.89 2.21 2.10 

Claslficado 

Retail 1.811 1.95 3.36 1.38 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 1.51 

Corvina Agria 

Retail 3.92 4.11 3.65 1.10 3.64 4.14 
Wholesale 2.117 2.33 2.416 2.74 2.10 1.94 
Ex-Vessel 1.16 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 1.0 

Ex-Vessel .61 .66 .69 .66 .60 .58 
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TABLE 14. Retail and Wholesale Cash Marketing Margins Per Pound 
(Sept. S - Oct. 10, 1976) 

Species 2 Week vro1 3 

C0rvina Grande 
Retail Margin 1.15 1.07 .70 - .87 ,05

Wholesale Margin .95 .91 .34 -- .97 .97
 

Primers Pequena 
Retail Margin .61 .42 1.49 -- 1.66 1.04
 
Wholesale Margin .69 .52 .17 -- .61 .50
 

Clasificado 
Retail Margin 1.71 1.29 .94 -- 2.56 1.62
 
Wholesale Margin .93 .62 .76 -- .60 .73
 

Corvins Agria 
Retail Margin 2.53 1.63 1.47 -- 1.04 1.67 
Wholesale Margin .. .. .. .. .... 

Chatarra 
Retail Margin .72 .60 .76 .50 .90 .70
 
Wholesale Margin .45 .50 .52 .59 .47 .51
 

TABLE 15. Retail and Wholesale Cash Marketing Margins per Pound 
(January-June, 1977) 

Species Jan. Feb. March April May June Average 

Corvina Grande 
Retail Margin .61 -. 33 1.03 .50 1.72 .94 .74 
Wholesale Margin 1.37 1.01 1.11 .78 1.19 1.16 1.10 

Primera Pequena 
Retail Margin 
Wholesale Margin 

--
--

1.46 
1.44 

.87 
1.15 

--
1.44 

1.40 
.99 

1.09 
1.14 

1.20 
1.23 

Claslficado 
Retail Margin 1.92 2.78 .89 1.69 1.20 1.34 1.64 
Wholesale Margin 1.04 .81 .97 1.21 .99 .62 .97 

Corvina Agria 
Retail Margin 
Wholesale Margin 

1.45 
1.01 

1.78 
.85 

1.19 
.74 

1.36 
1.20 

1.54 
.71 

2.20 
.66 

1.59 
.86 

Chatarra 

Retail Margin
Wholesale Margin 

1.07 
.58 

.87 

.27 
.66 
.33 

1.39 
.34 

1.02 
.47 

.96 

.46 
1.00 
.41 



371 

6- CORVINA GRANDE CORVINA PEQUENA 

retail retail 

4 wholesalewholesale 

Sex-vessel
 

0xvese 
0 

0F 
(1, 0 I ! I I I I I 

6W CLASIFICADO CHATARRA 
z 
0 
-J 4, retail 

wholesale 
2 retail 

wholesale 

ex-vessel 
0 I i I I I 1 

2 3 4 5 1 2 3 4 5 
W EEKS 

F gure 3. Ex-vessel, Wholesale arid Retail F'rices, by iek 
(September 5 - October 10, 1976) 



372 L 

6-
CORVINA GRANDE CORVINA PEQUENA 

srQetall retail 

hoieso 

ox-vessel wholosa 
0 

Z 2 x-vessel 

0nO 0o l il I II I 

J F M A M J J F M A M J 

I-l 6 -CLASIFICADO CHATARRA 
2 (SEGUNDA)
o retail 

0 4 

wholesale 
rota il 

2 6x-vessel wholesale 

0 I I I I I I I I I 
OdF MA MJ d FM AM J 
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TABLE 16. Monthly Weighted* Average Wholesale Margins 
(January-June, 1977) 

Colones per Pound 

January 1.02 

February .88 

March .87 

April 1.06 

May .88 

June .80 

Margins of the major categories of fish were weighted 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 Periods
 

Market Corvina Primers Corvina Clasi- Corvina Chatarra 
Functions Grande Pequena Peaquena ficado Agria 

- ----------- Sept. 5- Oct. 10, 1976------------
Retail .20 .24 .37 .40 .43 .37 
Wholesaling .16 .14 .13 .20 -- .27 
Harvesting .64 .62 .50 .40 -- .36 

Total 1.00 1.00 1.00 1.00 -- 1.00 

Jan.-June, 1977-------------.-.--
Retail .13 .20 .24 .36 .40 .48 
Wholesaling .21 .24 .24 .25 .22 .20 
Harvesting .66 .56 .72 .39 .38 .32 

Total 1.00 1.00 1.00 1.00 1.00 1.00 
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they indicate the share of the consumer's colons 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 21 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 their 
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.
 

Fisherman's Share. The fisherman's share of the retail price varies 
according to the different categories of fish considered. During the five
week survey period, the average fisherman's share was 64 percent for
 
Clasificado, 36 percent for Chatarra. The average fisherman's shares cal
culated over the longer six-month period revealed similar percentages for the
 
same species and categories of fish. The weighted average fisherman's share
 
for the seven major categories of fish (Primers Crande, Primers Pequena, 
Clasificado, Cola and Agria, Cazon, Posts 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 wholenale and retail 
sectors received 22 and 37 cents, respectively. 

By way of comparison, over the last 20 years the U.S. fisherman's share of
 
the retail price of fresh groundfish filets has averaged 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 thar, 41 percent. In the agri
cultural sector, U.S. farmers in recent years have received about 50 percent 
of the retail price for dairy products and about 55 percent for meat products 
(U.S. Department of Agriculture, 1978).
 

Harketing Cost Components. To develop a better understanding of the 
marketing margin at the wholesale level of the smal.l-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. 
,e fixed costs are comprised of depreciation, insurance, and interest on 

investment. (Tables I.A and I.B in Appendix 1 list 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 is 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 item, accounting for about 18 percent of total monthly costs. 

A rough estimate of the marketing cost per pound of fish handled at the 
primary buyer and transport levels wes 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)
 

Ice 


Maintenance S Repair 

Labor 


Capital Costs* 

Average (SD) 

4.2 (1S.5) 

4.8 (1.99) 

28.4 (9.11) 

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)
 

Labor 


Maintenance S Repair 

Capital Costs* 

Ice 


Fuel 

Average (SD)
 

4O.7 (12.5)
 

17.6 (8.4) 

17.2 (6.5) 

12.5 (5.6) 

8.9 (3.2) 

*Capital costs Include depreciation and Interest on Investment. 



--- --

--- --

--- --

--- 

--- 

--- 

--- --

377 

TABLE 20. 

Primary
Buyer 

1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 


Cost Per Pound of Fish Handled by the Primary Buyers 

Total Average Monthly Amt. Average Cost/Lb.
Monthly Costs of Fish Handled of Fish Handled 
---€olones--. ....... pounds ------- - -- colones ----

2,769 6,000 .46
 
2,832 4,000 .51
 
5,961 24,000 .25
 

*8.5 colones :U.S. 

7,028 24,000 .29
 
6,000 


5,688 28,000 .20
 
2,299 12,000 .19
 
4,592 7,750 .59
 
2,777 12,000 .23
 
5,035 16,000 .31
 

8,500 

3,899 16,000 .24
 

$1.00 

Cost Per Pound of Fish Handled by the Transport WholesalersTABLE 21. 
(1978)
 

Transport Total Average Monthly Amt. Average Cost/Lb. 
of Fish Handled of Fish Handled Wholesaler Monthly Costs 

---colones*--------- pounds------------ colones 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 


*8.5 colones = 

15,945 


8,186 

4,973 

7,094 

8,691 

4,234 

6,357 


6,932 

7,399 

2,940 

4,928 

4,322 

5,194 

9,005 


..... 


2,624
 

5,315 
7,014 

U.S. $1.00 

39,200 .41
 
24,000 

12,000 .68
 
6,000 .83
 
17,600 .45
 
12,000 .72
 
2,800 1.51 
28,000 .23 
3,875 -

15,000 .46 
12,877 .57, 
1,562 1.88 
2,400 2.05 
3,875 1.11 
16,000 .32
 
7,200 1.25
 

"-
 -"
 

-"
 

,400 -

4,000 

15,250 .35 
13,000 .S4 
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monthly costs of each firm surveyed by the average monthly amount (lbs.) of 
fish each handled. Marketing costs per pound of fish at the primary buyer 
level range, from .19 to .71 colones; at the transport level costs ranged from 
.23 colonno to 2.05 colones per pound (see Tables 20 and 21).
 

Economies of Scale. The computation of per pound marketing cost for firms 
at various levels of output provides a basis for investigating possible 
marketing 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 beat 
fit was provided by the following log linear equations: 

2

(1) Log PBAMC 4.248 - .5723 Log Q, R - .64 

(2.95) (3.76)
 

(2) Log TAMC- 5.5724 - .6550 Log Q, R2 .87 
(8.79) (9.5)
 

where: PBAMC - average marketing 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 estimated 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 skills 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 incre,ses 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 squares regression procedure. The 
log-linear function again provided the best fit.
 

2

(3) Log AIC - 5.277 - .767 Q, R - .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 scale are present for the use of ice at the primary buyer 
level. Since the unit cost of ice does not increase 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 needed 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. 

ini p Scale. at scale economies1imal The output level which become 
exhausted a the average cost curve becomes horizontal is referred to by 
economists as the "minimum optimal scale" (MOS). Estimation of the minimum 
optimal scale for the average marketing cost of the wholesale sector is 
problematic because the shape of the average cost curves beyond the empirical 
observations is uncertain. Although the log function provides a reasonably 
good fit of the empirical observations, it is uncertain If 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 towards a "natural monopoly" in an industry.
 
In such situations, a monopoli. could expand to a scale -htch 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 firms does not indicate the movement 
towards a natural monopoly. If the average cost curve of the wholesalers 
does, in 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, if 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 OS 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 benchzaarked their MOS 

estimates to that scale "above which any possible subsequently doubling in 

scale would reduce total average unit costs by less than 5% ... " (Pratten, 
1971, p. 26).
 

Due to 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 
minimum 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 primary buyer and transport 
levels is given in Figure 8. Again, using Scherer's criteria, the optimal 
scale occurs at about 28,000 poisnds per month where the unit cost is about .52 
colones per pound. 

Economic theory suggests that if the marketing sector were perfectly 
competitive, 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 welghted 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 
January-June, 1977 (see Table 16) was .92 colones per pound, which is about 77 
percent over the estimated minimum 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. Hore 
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 
Industry's marketing margin and Its minimum average marketing cost may be a 
sbotit-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 is of a short-run to long-run nature.
 

It is also possible that the estimated costs of some firms are biased 
downward because so-ne 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 benefits 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

inefficient scales to survive the industry. Based on the monthly 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 HOS point with
 
output levels of over 
40,000 pounds per month. The remaining firms In the
 
industry 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 is below the MOS point. The estimated .ost resulting

from marketing operations at suboptimal scale is about 62,125 colones (U.S.
 
$7,275) per month.
 

The existence of a large number of firms operating at suboptimal scales is 
,-.indication that the competitive market mechanism may not be working to
 
bring marketing prices down toward the minimsu average cost. There could be a

"price umbrella" effect at the wholesale level where 
efficient firms (those

operating at the HOS 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 prfces 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 wtich all economies of scale can be secured, a crucial 
question remains: Is there room for many firms in the market, each large
enough to enjoy ill scale economies? The answer depends on the size of the 
market and the minimum optimum size of output. Based on data collected during
the five month survoy 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 the Small-Scale Fishery
 

(1978) 

Firms Operating Above Amount Above # of Pounds Cost of 
Minimum Optimum Scale Minimum Unit Cost Handled/Month Inefficiency 

-----colones ----- -- colones-
1 .03 25,548 766 
2 .04 25,012 1,000 
3 .04 24,668 987
 
4 .08 22,428 1,794
 
5 .14 17,640 2.470
 
6 .14 17,600 2,464
 
7 .16 16,256 2,761
 
8 .22 15,604 3,433
 
9 .22 15.568 3,425
 

10 .25 14,532 3,633
 
11 .30 13,484 4,045
 
12 .33 12,844 4,239
 
13 .34 10,576 3,596
 
14 .81 7,380 5,978

15 .96 6,332 6,079 
16 1.05 5,372 5,641
 
17 1.35 4,392 5,929
 
18 2.28 1,704 3,885
 

62,125
 

Estimated total monthly Inefficiency cost, 62,12S colones (U.S. $7,275). 
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The elimination of firms operating at les than the HOS level may be 
simultaneously desirable, in that unit cost savings would be realized, and 
undesi.rable, in that the reduction of firms may increase the level of market 
conrentration 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, if 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 small 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 average 
of about 350,000 pounds handled per month, there would be a monthly savings of 
about 147,000 colones. Although complete or partial industry operation at the 
minimum 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 scale. 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
 
wholesale sector are tentative. More in depth study using data covering a
 
longer period of time is needed in order to verify these preliminary findings.
 

TABLE A.1, NOTES 

aThe depreciation of the building is calculated by the equation: Year's 
depreciation - V(1) - V(2), where V(1) - P(l+r) - t and V(2) - P(l+r)-t-l. 
The estimation of the rate of depreciation, r, is based on survey data 
concerning original value, present value, and age of building.
 

bStraight line depreciation assuming no salvage value is used for all 
equipment. This is 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 years; carts, four 
years; and other small items, one year. 
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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 investmett), (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 

R2quantity), (t-ratio 5.767, F-value 33.26, .932, 7 observations). 

TABLE A.11, NOTES 

aDepreciation of trucks is calculated by the equation, Year's
 
" depreciation - V(1) - V(2), where V(1) - P(1+r) 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 trucks was estimated by means 
of a straight line 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 less
 
and two years for scales costing Lore; 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 is: Log of monthly Ice costs - -. 418 + .763 (log of Quantity) 

R2(t-ratio 3.621, F-value 13.11, .700, 11 observations). 

**The estimate of monthly 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 monthly labor costs - .5349 + .286 (log of 
Quantity) (t-ratio 1.662, F-value 2.762, R2 .507, 10 observations). 
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TABLE A.Ii, Continued 

Variable Costs 
Ice 

Fuel 

Maintenance G Repairs 

Labor 

Other 

13 

14 

340 

1.760 

2,340 

6 

14 

360 

432 

581 

2.000 

1 

15 

1.080 

732 

427 

1.980 

60 

16 

2,000 

325 

1.165 

3.600 

335 

17 18 

1.470 

1.961 1.653 

800 2.500 

30 595 

19 

440 

668 

1.202 

4,160 

20 

320 

340 

639 

240 

5 

21 

*369 

550 

466 

*2.252 

22 

1.024 

635 

1.216 

1.600 

38 

23 

*907 

860 

879 

2,800 

220 

Total Variable Costs 4,68 3,388 4,279 7.425 6,470 1,51 3.637 4,513 5,666 

Fixed Costs 

Depreciation 

A) Truck(s)a 

B) Equipment b 

Insurance 

Interest on Investmentc 

Other 

36 

25 

39 

180 

313 

97 

39 
155 

281 

111 

33 

1190 

522 

201 

228 

629 

307 

117 

29 

470 

1,114 

556 

208 

1.650 

615 

900 

381 

83 

S 

562 

27 

54 

180 

18 

172 

52 

394 

380 

142 

251 

572 

Total Fixed Costs 280 93 915 1.580 923 3.528 1.080 802 1.348 

Total Costs (VC + FC) 4,928 4.322 5.194 9,005 2.624 5.315 7.014 
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CHAPTER 20: AN ECONOMIC ANALYSIS OF FISH MARKETING IN EL SALVADOR 

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

This study evaluates the market 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 whi:h influence the level 
of competition among the primary buyers, transporters, and wholesalers which 
make up the wholesale market sector. Concepts from Industrial orgauzation 
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 calculatcd 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 
power 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 is controlled by the wholesale section. This works to the 
advantage of the buyer and to the disadvantage of the fishermen.
 

Empirical 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-fish 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 additional 
wholesalers who operate in the wholesale market were not interviewed.
 

Concentration 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 in a firm's total market 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 I and 2. Concentration ratios for the four 
and eight-firm levels are listed in Table 1. Also presented in Table I are 
Herfindahl Indices for the corresponding classes.
 

The sales of each firm were classified by quality classes and ther con
centrction ratios are computed accordingly. An individual firm can h. ve a 
market share in more than one quality class. The aggregate classification is 
all firms, all classes of of fin-fish. 
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TABLE 1 

CONCENTRATION INDICES OF SELLER CONCENTRATION FOR
 
FRESH MARINE FIN-FISH, WHOLESALE MARKET
 

Class First Second Third Concentration Aggregate

Index Mixed 

--- -a. Transporter level, integrated and non-inerated -

CR4 .53 .59 .88 .76 .48 
CR8 .77 .83 .97 .92 .60
 
H-Index .10 .11 .38 .17 .06
 
0 Firms 17 19 11 13 31
 

-- 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
 
0 Firms 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 concent. -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 a a an additional 7-80 "ambulantes," or wandering 
vendors who sell door to door in suburban 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 significant seller concentrat*.. with con
centration power of their own.
 

3. Marketing Costs and Economies of Scale 

The presence or absence of scale economies is important for explaining
market concentration and developing policy. The existence of scale economies 
is a condition permitting relatively large firms to market their products at 
lower average cost thtan 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 sizes to their market environment, 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 Important aspect ol the interview process was to gather informationabout the costs of operating within the marketing system. Costs 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 replacement value of capital goods; and 3) other fixed 
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 life 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, Rewhich is a rate used by the Federal 

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 large 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 piece 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 newspaper, 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 
Fish-i-g: NJ = Plq - Cf(q) - Ff (1) 

Primary Buying: W2 - P2q - Cpq(q) - Plq - Fpb (2)
 

Transporting: 13 - P3q - Ctr(q) - P2q - Ftr (3) 

Wholesaling: 
 14 - P4q - Cw(q) - P3q - Fw (4)
 

where: PI - ex-vessel price to fishermen; 

P2 - price paid by transporters; 

P3 - price paid by wholesaler; 

P4 - price paid by retailer; 
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Cf - total costs of fishermena variable inputs; 

Cpb = total variable cots of primary buying; 

Ctr - total variable costs of transporting; 

C, M total variable costs of wholesaling;
 

q - some quantity, assumed constant through all levels; 

Fi - fixed costs of the roprective levels.
 

Data are available for firms representing five different vertical integra
tion arrangements. Using the functLon/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
 
VBTR primary buying, transporting
 
TRW transporting, wholesaling
 
W wholesaling.
 

For firms Integrated from fishing through transporting profits are re
presented as
 

'FPBTR - Pjq "Cfpbtr(q) - Ffpbtr; () 

for firma Integrated from primary buying through wholesaling, profits are re
presented as
 

NPBTRW " P4q - Cpbtrw(q) - Plq - Fpbtrw; (6) 

for firms integrated from primary buying through transporting, profits are re
presented as
 

wpBTR - P3q - Cpbtr(q) - Plq - Fpbtr; (7) 

and for firms integrated from trarsporting, profits are represented as
 

'TRW - P4q - P2q - Ctrw - Ftzw. (8) 

The cost function of the wholesaling only firm would remain as represented i,n
 
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 AHCFPBTRW(q), AHCpBTRw(q),
 
AHCpBT,(q), AHCTIW(q), and AHCw(q). These average cost functions are
 
examined next to test whether they exhibit decreasing, increasing or coastant
 
costs. Before doing so, the fixed costa are ignored to first examine only the
 
average variable costs, denoted by AVHCi.
 

The average variable handling cost functions are best fitted by a log
 
linear function of the following form:
 

In AVHCi - m + 001n Q + OLD + 02D2 + B3D3 + 4D4 

where I - FPBTR, FBTMW, FBTR, TRW, and W. The D's are dummy variables, 
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where 	 Dl n 1 represents the FPBTR arrangement, 
D2 - 1 represents the PBTRW arrangement, 

- 1 represents the PBTR arrangement,D3 

D4 
 - 1 represents the TRW arrangement, and 

- + D3 - - 0 represents the Warrangement only.D1 D2 D4 

Reults from an ordinary least squares regression were as follows, where t
values are in parentheses: 

In AVHC 	- 1.3 - 0.261nQ + 1.45D1 + 1.161D 2 + 1.29D 3 + 1.2D4 (10)
 
(1.07) (2.2) (6.1) (4.5) (5.8) (2.5)
 

R2 
- .72 DI - 1.98 F(5,25) - 12.9 

From equation (10) in which 00 is 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 end maintenance,
 
and miscellaneous costs, it is desirable to islate these cost 
items to de
termine the source of scale economies.
 

For fuel we find 

(11)In Fuel 	 - 0.69 - 0.47 InQ 
(0.68) (4.5) 

2

R - .62 DW - 1.8 F(1,14) - 20.5
 

0O is 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, 
is 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. Fur example, such a result would not 
hold if one had to add another truck. 

Dummy variables indicating the different harvest sites and dummies
 

indicating 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 varits according to where it is purchased;
 
e.g., the price can vary from e2.50 per 100 pounds in Acajutla to 15.00 in 
an isolated 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 suall 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., including fixed costs) was es

timated also. Results from the equation usling average total cost were as fol
lows:
 

Ave. total cost - -1.29 - 0.231nQ + 1.78D 1 + I.1D2 + 1.33 3
 

acteristic. A continuua of gradually Increasing 

(-1.02 (-1.83) (6.98) (4.0) (5.56) 

+ 1.16D 4 (12) 
(2.24) 

R2 - .73 DW - 2.24 F(5.25)  13.4 

4 Vertical Integration 

4.1 Definition 

Vertical integration should not be considered a binary type of char
influence and control, ex

tended through inputs or management is a better description. An example of 
the continuua concept is illustrated by the question posed through the use of
contractual or other arrangements by one firm with another. Does this con
stitute vertical integration? Hany have used the term vertical integration to
 
express the concept of any degree of coordinating a forward or backward stage
 
previously alien to the firm.
 

Coase (1937) argues that vertical integration only occurs when a market
transaction previously organized by two firms is 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. Conae 
labels such a cas. vertical coordination. Other authors such as Tomek anti 
Robinson (1972). feel that any degree of coordinating is integration, but they

do not distinguish between integration and coordination as Coase does. 
rutchfield (1965) avoids the problem by labeling these types of cases semi
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 firm
 
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. Fresh fish is a highly
perishable product and firms strive not to keep any inventory. Short dis
tanc~es 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 
i to describe the vertical arrangements and actions of the firms which should 
permit an overview of the utilization of vertical integration within the 
industry. 
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A second method is 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
 

Hany reasons can be cited as to why firms integrate, but they can be re
duced to two1 basic advantages: lower costs and circumvention monopoly (De
 
Chazeau and Kahn, 1959). In certain cases, vertical integration may serve 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 Level
 

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.
 

Using 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
 

TTC - nc
 

where: TTC - total transaction costs;
 
n - number of transactions;
 
c - 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 Lhe same given quantity, n increases
 
because there are more fishermen bringir.g in smaller quantities; c will also
 
increase for two reasons. Because the burden of seekitig out the fishermen
 
rests on the primary buyer, a monitortlig process must be established to watch
 
for landings. Secondly, the buyer must stay open longer hours since
 
fishermen's hours are not restricted by the weather. Consequently, if both n
 
and c 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 quanlities, c would be reduced. Also it might
 
be possible to arrange for landings to come at appropriate time periods, to
 
reduce costs 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 com
muonly occur. A buyer would be absorbing large amounts of risk at the fishing
 

lProfessor 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.
 

4.3.2 	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 upstrea 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 by the cooperative. This result can 
be applied to all the geographic harvest areas with cooperatveas. 

Ifa 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
 
(Honopsony)
 

There is at least one situation where vertical integration enabled a firm 
in one 	stage to circumvent monoponistic 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 organizational 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 .ishermen
 
in the community. The remaining fishermen still have to face the oligop
monistic structure.
 

4.4 Degrees of Integration 

A description of the vertical arrangements was presented in Chapter 11I.
 
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 these 
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
sumption probably does not always reflect the real world situation, it was 
necessary because 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 
vertical arrangements depicted in Tablo 3. Fish transported to market was 
brought in by five vertical arrangements. Effectively, only 16 percent of the 
fish is transacted by non-integrated firms in market between the transporting 
and wholesaling levels, while 84 percent is handled via vertical integration. 

TABLE 3
 

PRCENTAKS OF FIN-FISH MAUET HANDLED BY VERTICALLY INTEGRATED
 
FIRMS, TRANSPORTER ND WHOIZSALER LEVELS
 

Vertical Arrangements Wholesale Level Transporter Level 

W 16
 
TRW 19 
 19
 

PBTW 53 53
 
12FFDTUW 12 
06PBTR 
1n
FBTR 

&The symbols W, TI, PB, and F, indicate Integration Into the functions of 
wholesaling, transporting, primary buying, and fishing, respectively. 

Data constraints similar to those encountered for buyer concentration at 
the priury 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 is transacted 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 take place between 
harvest and final consumption. Allowing the symbols F, PB, TR, and W to 
represent the functions of fishing, primary buying, transporting, and whole
saling, respectively, we can depict the vertical arrangements. The most 
comon arrangements are:
 

FPBTR-W-R
 
F-PBTRW-R
 
FPB-TRIW-R
 

F-PSTR-5 -R 

Only in the last case, which is generally limited to comuercial by-catch 
merchants inLa Union. is the number of transactions between the producer and 
retailer greater than two. 

The question of why not just one transaction will now be discussed. Given 
the functions in the mrketing system, such a scenario could only come about 
inone of the following arrangements: 

(I) FPBTRW-R
(1i) F-PATlRW 

(ii) FFB-TiWR 
(iv) FFBTR-WR
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Arrangements (ii), (iii), 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 likewise re
port that they sell to any and all retailers. However, retailers reported 
that clientele is 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
 
list of skills and therefore this is one restriction to vertically integrating
 
forward 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 nutweighi,g any transaction costs savings. The
se managerial limits most likely play a role in some of the other vertical ar
rangements listed.
 

Arrangement (i) 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 (i). 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 limit aspect of business relations or management in an under
developed country is very important. Hanagerial capacity is a scarce factor
 
and limits the size of the firm by restriczIng it to the number of members who
 
can fill key positions within the firm. Hanagerial capacity has an implica
tion as to the optimal size of the firm. Normally if 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 Integration 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 ares of vertical integration acting as a barrier to impede entry at 

the primary buying level has 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 W. In
 
other words, the null hypothesis is
 

AVHCpbtrw < AVHCpbtr + AVHCw. 	 (13)
 

Rewriting equation (10) we have
 

26 I '45D I 
+ 1.16D2 + 1.29D3 + 1.2D4. (14)
AVHC - a -O. e(


AVHC is equal to average variable wholesaling costs only when Dl, D2 ,
 
D3 , and D4 are equal to zero. Therefore, wholesaling costs can be expres
sed as
 

AVHCw . aq-0.26 	 (15)
 

Average variable handling costs for the PBTR arrangement are represented by
 

AVHCpbtr - q-O.26e1.16. 	 (16) 

The right hand side of equation (13) then becomes
 

26 1 6 26  

AVHCpbtr + AVHC - aQ-O. e .1 + aq-0. (17)w 


This 	reduces to 

. aq-O.26 [al.1 6+1]. 	 (18)
 

Average variable handling costs for the vertical arrangement PBTRW can be re
presented as
 

26	 2 9
 
AVHCpbtrw " aQ-O. al. .	 (19)
 

Combining (19) and (20) into hypothesis form, we have 

1aQ-O. 2 6. . 2 9 < aQ-0.26 + a Q-0. 2 6 (el. 16 +1J. (20) 

Since 1.16 + I - 4.19
 

and ol.29 - 3.19, the null hypothesis is not rejected.
 
Therefore, for at least one case, average variable handling costs of a vertic
ally 	integrated firm are less than those for a vertical arrangement requiring 

http:q-O.26e1.16
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an additional market transaction.
 
The same teat can be applied to the results of equation (12), average

total costs. Only the parameter values change, so that the test becomes
 

1'3 3 1 1 
e < a . + 1. 
 (21)
 

1'1
Since e + 1 - 4.0
 

1.33 
and e - 3.78, the null hypothesis is 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 it 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 Chapter V. Sellers 
at several levels provide services
 
extending the payment period for goods. However, since almost every firm
 
provides these credit services, it is 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 J100 and J750.1 
Those that entered as transporters did not own trucks, but took fish in 
baskets by bus. 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
 
JIO to 750. A day's purchase of products can be obtained on credit. 
 What
 
might be more difficult for entry at a wholesaling level is the renting of a
 
stall, as locations are limited.
 

Firms that entered with trucks reported a higher initial investment, from
 
15,000 to 7,500. Still, this investment level is considerably lower than
 
the average present stock reported by all firms presently operating (see be
low). (Preoent average capital stock refers to the market value of capital
 
investment and not replacement value.)
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The only firs to report very high initial capital investments were the 
firms handling the by-catch of the Salvadorean shrimp fleet. Those firn re
ported initial outlays of more than J30,O00. These costs reflect not only 
vehicles, but landing and refrigeration equipment maintained in El Triunfo.
 

An average present capital stock of approximately J20,000 was reported by 
transporters with vehicles. The maximum value in this group was near 
050,000. This increase the validity of the hypothesis that while entry cost 
per se is 

(14 - colon, where il - $0.40 U.S). 

low, there are some barriers 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 J75,000 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 enough entry barrier to 
prevent any other firm from bidding up the bonus payment that the buyers make
 
to the commercial shrimp companies.
 

Another barrier which must be mentioned is the need for a transporter of 
aay 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 30O00 for the larger trans
porters, although an average amount is probably one-third that amount or less.
 

6.2 Fntry and Exit 

The number of firms within the industry that have exited is not known. 
Comparing the number of firms presently in the industry with the number re
ported by Tilic and HcCleary (1971) would be one method of determining the 
number of entrants in 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 tripled since 1971. At 
that time TilIi and McCleary reported eight wholesalers. Today the number is 
approximately thirty, wilth twenty-one handling Marine fin-fish. Many handle 
crustaceans and re silterializes In freshwater ,iptcies. There are, however. 
only eight ,rr nin,. on-integrated wholesaler across all products which con
forms to t ic numh.r reprrted by Tilic and HcCleary. Cross-checking the ages 
of these f rms shows that the( average age is seventeen years. Most likely, 
they are tin nut ]n,s ro pl reported In 1971. 

flt physical itrut ure of the market iis changed to allow entry. The new 
location ha mo re stiling' stalls thain tie rold market, which has allowed some 
trans po rters t o lit.r..t.r t. forward. Most likely this expansirn has reduced 
both ht er and s'l lit ,ri(.ritration at tire wholesaie level. 

lit iit,all trrnrsprtrs , twenty-omne rejported t hat tiey entered the busi
n,qs In th,, last riln years, at .in average rate rif 2.3 a year. Nine reported 
entering in the last two It'ars, it a rate of 4.5 a year. (onsistent with the 
latter rate Is the finiln, four entered the year.i that transporters in last 

Trends appe.;ar imorng thse briyers working specific harvest areas. El 
Tamarind,) is rndiohtIly tire leaier in new firms. The average age of firms 
Intervlewtir fruom that harvest ;ite Is four years. Tis cloes nit include tire 
two (;tuattemal.-ridneid firms . Over ialf of these entered within the last two 
year . Perhaps part nf this trend can be attributed to tire growth of the 
;;t, emalan market. Approxi.nately four if these new firms go to Guatemala ex
clusively. 
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La Ierraduar/Jaltepeque represents the other extreme. Only one firm hasentered 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
ants 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. Allother 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 expectation 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 transport, however,

since there is 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 is the
lack of extensive information on the behavior of firms that time series ob
servations can provide. The major 
sources of information on conduct for this

investigation come from hypothetical questions addressed to or conversations 
with firms in the industry. During the investigation, the author was able 
to

discern some, but not all, aspects of behavior which affect performance.
 

8.1 Reciprocal Agreements
 

fie observed behavior concerns the relationship between the primary buyers

and fishermen. 
 In many instances, buyers knowingly over-purchase from fishermen during the wet season when prices are depresced and producers have difficulty selling all their catch. 
 Buyers confirm these actions 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 sameprimary 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 is a beneficial arrangement for the fishermen, as the risk of highly
variable income is reduced during the wet season. It is not known what theeffect would be if this arrangement did not exist and price was the only
method by which fishermen determined to whom they sold. No doubt more fishwould be lost during the wet season since it is difficult to dry at that time,

but prices might surge even more during the dry season and reduce consumer 
surplus.


This reciprocal behavior, then, has several effects. It evens out thevariability 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 society than an impersonal arms-length transaction
 
because it results in higher quality fish, greater responsiveness to inventory
 

problems and wastes, and is more equitable.
 
In El Salvador, the same buyer-fishermen behavior was found to be used by
 

some of the wholesalers in their 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 seem to yield two types of power.
 
The first is in size, since all three contract buyers maintain significant
 
shnrea 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 majorlty 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 particiants. 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 
invisible hand the burden of setting a price and creating a set of 
price-making rules fall upon the participants. 

Exa"ination of the market institution in an industry is one method to 
assess the industry's conduct. The wholesale market in El Salvador, defined 
as the market between the wholesaler and retailer, is an Im",erfect institution 
primarily because it violates the necessary condition of a large number of 
firms (or low entry barriers). It is very possible that some firms can affect 
price, especially within a quality clast.. 

In an effort to determine how firms set prices, firms were asked their 
methods for establishing prices. The most common response was to add a fixed 
amount 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 determination 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 rtiles (assuming that they completely understand 
the). 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 species market.
 

8.2.1 	 Price Determination in the
 
Lower-Value Species Harket 

A necessary 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 
small 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 estimattd 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 nverge cost curvc. Also, the contract 
buyers are more efficient because they do not farkithe uncertainty in supply
 
and prices which firms servicing the artisanal secLor 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 it take3. the volume which remains after the small
 
firms have taken what they want at the price established by the dominant firm.
 

The dominant firm faces the demand curve, ddom, and its marginal revenue
 
curve, mrdom. The remaining small firms, collectively have the marginal 
revenue curve, mrZsm. The demAnd curve for the entire market is Dmkt .
The dominant firm maximizes its profits by equating its marginal cost with 
marginal revenue and therefore decides to sell output Q1. It sets price at 
P1. 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 P1 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 Q2- QT is the total output, 
Q1 plus Q2.


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 industry.

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 
00.07 a pound, which is 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 Harket 

Deta gathered during the survey revealed no firm which dominated the first 
and second class quality classes such as found in the market for lower valued 



AV==M G=BIW 


Detiatioa 

Product Type: 
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Vertical 

No. of firms 

Gros- "po 

(6) 

0.122 

1-2 	Opertpn 0.023
*per PUd .2 

MeNt Mrgin,. 
4 per pm " 0.089 

Average Totl
5 	 Cost, 0.032 

i per pound5 

met Mullin*-S 0.080o per 1 0 
a# colon, whre $1 -$0.40 

TABLE 2
 

INS AM COSTS OF WHWLESALE ERCHANTS BY VERTICAL ARRANGDIENT
 
BY PAUCT TYPE BY DESTINATION
 

San Salvador Guatemala 
Fin-Fish Only Fin-Fish Fin-Fish In-Fish 

- Non F.-Fish Only Non F.-Fish 

T7R3 PSTRY PSTR FPBTR PBTRW PBTR PBTR 

(1) (4) (7) (3) (6) (4) (2) 

0.101 0.161 0.106 0.106 0.277 0.484 0.530 

-0.049 0.078 0.082 0.069 0.145 0.158 0.048 

000S2 0.083 0.024 0.037 0.132 0.326 0.482
 

0.063 0.106 0.091 0.135 0.160 0.240 0.079 

0.038 0.05S 0.015 -0.029 0.117. $ 5	 0.244 0.451 
U.S. or $1 a #2.50. 
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species. It is proposed that conditions found in the higher valued species
make the collusive price leadership model a realistic possibility. Collusive 
price leadership is relatively common where the mutual interdependence of the 
oligopoliet6 in a market is recognized by the participants (Koch, 1974). The 
early morning activity of the merchants including commumicating 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 is 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 collusion 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 is some evidence that the firms increase their margin
during the peak of the Lenten season, which is 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 rostrictions. 
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 consumer 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 mairgins are listed by absolute amounts, and expressed as a
 
percentage of the merchant's selling price. In Table 5, the gross margins are
 
presented according to the vertical arrangement. A large degree of variation
 
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
 
stages: 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 is 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 in San Salvador only.
 



TABLE 4 

COMPARATIVE PER POUND COSTS OF WHOLESALE MERCHANTS,
 
BY VERTICAL ARRANGEMENT BY PRODUCT TYPE AND DESTINATION
 

Destination: San Salvador Guatemala 

Product Type: Fin-Fish Only S
Non-P.-Pish 

Fi-Fi
Only F.71!hFIMan F.-Fish 

Vertical 
Arrangement N TRW P3T1W PIT' FP3TR P5T1 PR P5T3 

Average
Operating Costs, 
# per pounda 

0.023 0.049 0.078 0.082 0.069 0.145 0.158 0.048 

Average Total 
Costs, 0.032 0.063 0.106 0.091 0.13W 0.160 0.240 0.079 
* per pound 

a #-colon, where *l-$O.40 U.S. or $1-2.50 
b Non-fish products were weighted 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
 

a
Average Weighted Gross Margin,7Pound

Vertical Arrangement Product Type
 

Fin-Fish Only Fin-Fish & Non Fin-Fish
 
San Salvador--------------


W 0oll 40.16 
TRW 0.10 

PBTRW 0.16 0.27 
PBTR 0.11 
FPBTR 0.11 

------ - uatemala--- -

PBTR 0.48 0.53
 

a- - colon, where i1 a $0.40 U.S. or $1 - 42.50.
 

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 if costs 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 1vel. 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 tiLLt the opportunity costs of 
management were not included in the computation of marketing costs. Part of
 
the reason for this is there Is no basis fon"determining a proper return to 
management. The use of education levels does not seem 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 is capable of occupying a key management 
position.
 

A second factor to be accounted for in 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 inheren 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 sensitivity analysis of these returns, varying interest and -
opportunity costs and different return 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 prices
and quantities during.the wet season. No information is 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, 



TAKLE 2. 
SS PER POtE MAGINS SEhiEEN EH-VESSEL PRICE AT THE HARVEST SITE AND 

WIOLESALE PRICE TO RETAILER, FOR FIN-FISH, SAN SALVADOR,a 
BY SPECIES CLASS

dSiteAbsoluta Marino in Colesc Per Pound 
l °t
First Class Sed lass Third Class Comercial Mixed 

Amolute Percts. Absolute Perctz. Absolute Perctz. Absolute _!erct 
Acajutla 0.12 11 0.09 13 0.16 26 * 

La Libertad 0.24 22 0.19 27 0.20 33 * * 

La Hina&sra/ 0.3 35 0.19 27 * * 
Jalterequ 

El T 4,fo/ 0.13 17 0.13 27 0.30 SO 0.19 -35 
Jiquilisco * 
El Tamarindo 0.25 23 0.29 42 0.27 4S 0.19' 35 

La Uaion 0.29 26 0.26 37 . , j O.18 33 

e rincipal species which make up each class are presented in Appendix I. 
;zentae margin - absolute margin/selling price.
C0 .e colon a $0.40 U.S. or $1 - 2.S0 colones. 

This species class not reported at this site by merchants during time pc.Iod of interviews.
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even if we could qualitatively assess the performance during this seasonthere 
still remains the overall assessment for year-round performance. 

With these limitations kept in mind, some comparisons can be made with the
 
results at hand. Excluding those that go to Guatemala and those which handle 
non fin-fish 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 transporting. 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
 
competitive, they will have to receive a lower price.


The firms that take produce to Guatemala realize the greatest return. 
This i 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 likely resulted and consequently costs per pound were probably
 
underestimated.
 

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
 
lited 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 retail 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 retailer'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 harvest areas of La Herradura and El 
Triunfo. Oligopsony power of a lesser degree exists in the ports 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 individual fishermen 
having verticaly integrated Into marketing activities. A monopsony primary
buyer purchases fresh fin-fish from the Salvadorean islands in the Gulf of 
Fonseca.
 

The Information system of communicating prices and other narket Infor
mation to the fishermen serves to accentu,,te and oligupsony power. Iecause 
the buyers are in contact with the regional market where produce from all the 
harvest areas are sold, they are better informed 'thout supply and demand 
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TABLE 3 

PERCKITAOE 	SHRS OF RETAIL a PRICE FOR FISHERMEN, WHOLESALE MERCHANTS, 
AND RETAILERS, BY HARVEST AREA AND QUALITY CLASS 

_______________ 	 Fst ecod ualit Clss 
__rt Second______ Comercial MixedThrd 


......................
%.....................
pishemen 

Acajutla 75 58 53 n.a. 

La Libertad 65 46 48 n.a. 
La Herradura 54 46 n.a. n.a. 

El Trinfo 69 46 36 44 

El Tamarindo 65 39 40 44 

La Union 62 42 n.a. 45 

Average 65 46 44 44 

Wholesale Merchants 

Acajutla 09 09 19 n.m. 

La Libertad 19 18 24 n.a. 

La Herradur 30 18 n.a. n.a. 

El Trionfo 15 18 36 24 

El Tmariudo 19 28 33 24 

La Union 22 25 n.a. 23 
Average 19 19 28 24 

Retailers 

Average 	 16 33 28 32 

%letailprice adjusted downward for eviscerated whole fish equivalent 
price. Conversions used: first clus, 85% yield; second, 87%; 
third, 90%; comercial mixed, 87%. No fillets are included. 

n.a. - This quality class not reported for this port during survey. 
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conditions. Because 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 integration 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 Is 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 entry 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 fuel 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 efficiency
 
level.
 

This managerial capacity is limited by the scarce 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
 
l Tamarindo. Entry barriers into transporting production with a vehicle are
 

tnre formidable. Capital requirements increase from lOO-750 to J5000-7500. 
Lntry 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 475,000. 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 leadership 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 is 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 in
 
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 ntil basic information gathering and monitoring systems have
 
been established in the wholesale market. Similarly, information about the
 
relative conditLons in each harvest area should be made available In the
 
,:entral whiolesale market.
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APPEIDIX I 

TIE PRINCIPAL SPBCIESHI Qf1M1 UP.THE (TiALITYCLASSES 

EStlish Nme Scientific Nam Spanish Nm 

.......................Pirst s **a*as............................. 

Snook- Centropotidm Robalo 
Snapper Litiani,. Pargo, 

Boca Colorado 
Grouper SerTinidas Hero 
Croaker, Scianenidae Corvina 
Curvina 

.......................Second Clus Species e c i es............----------

Shark,
Hamrheads, 
RoquimsI, 

Sphyrnidae 
Carchazhinidae 

Tiburon 

Blue Shark Prionace glauca 
Flounder othidee Lenguado 
Hullet uilida. Liza, 

Grunts Pamadasyida. Ruco, 
Culn Amricano 

Sole Soleidse Caite 

............. Third Clas Species............................ 

Catfish Ariidae 

JackCarasgida. Jurel 
Mackerel Scombridas Hacarela, 
,el Anguillidae Manila 

NoJarras Gerreidas ojarra 
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IHAPTER 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 various 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 is 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 is serving the public

well. Profits in the industry were found to be closely aligned with the costs
 
incurred in providing retail mervices.
 

1. 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 from the firms intervewed.
 

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 cities 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 identified 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. Host of the markets are municipally owned.
 
Supermarkets are becoming more prevalent but the majority of the populous

still shops in 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 owned markets. 

The amount of total storage capacity per firm ranges from 136 kilograms to
 
4,500 kilograms. The average is roughly 1,300 kilograms. The amount of
 
storage capacity is a general Indication of the firm's economic size, For
 

ITha Costa Rican Department of Harine 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. 
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TABLE 1 
Number of Fresh Fish Retail Outlets inthe
 

Central Valley of Costa Rica (July 1976)
 

LOCATION NO. OF 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 Vtquez (municipal) 2
 

Others 1
 

San Jose 29
 

Guadelupe 2 

Mercado Central (municipal) 3 

Other 1 

Cartago 4 

Mercado Central (municipal) 2 

Heredia 

Mercado Centril (municipal) 3 

Other 1 

Alejuela 

Mercados Centrales (municipal) 3 

Grecia and Naranjo 3 

Total"numer of pescaderias Inmunicipal markets - 25 

Source: Personal Interviews. 
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example, firms in the busy San Jose central market area have greater storage 
less busy suburbs. Other types of equipment usedcapacities than firms in the 

by fresh fish retailers are cash registers, scales, ice makers, bicycles and 

cutting utensils. A few firms own trucks. 
work six days a week. Retail outleta located inFish retailers generally 

a half day on Sundays. Public marketsprivately owned markets are open for 
Firms may close two or three days per month because of
 are closed on Sundays. 


shortages in the supply of fish or for holidays. On the average, fish 
Friday and Saturdays are traditionallyretailers are open ten hours a day. 

towns to do theirthe busiest days of the week as people travel from rural 
The mostweekly shopping. Wednesda7 is the least active day of the week. 

active pert of the day is in the mornings. 
The number of people working in a firm ranges from one to seven. The 

average pescaderia employs three including the owner. Labor can generally be 
to the type of function that is
divided into two categories according 


and perform storageperformed. These are employees who process fish 
the money.activities and those who do the selling, buying, and handling of 

in the small firms. Many pescaderiasThis division of labor does not exist 
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 31% have 

the last two years. There is evidence that entrystarted operations within 

into and exit from the industry is frequent. The average owner had been in
 

business for eight and a half years. 
Nine of the retailers interviewed also acted as wholesalers. One of these
 

fish to supermarketsfirms sold to other pescaderias, two sold frozen packaged 
and a fourth exported most of its purchases. The remaining wholesale

retailers sold mainly to restaurants, hotels and bars.
 
delivered fish to their customers. The 

are shrimp and fillets. 
Most of the wholesale-retailers 

most common products sold by this group of firms 

Sixty percent of 
their total sales are attributed to wholesale activities.
 

Each of the wholesale-retailers extends credit to their regular customers.
 
to two weeks. No interest is charged for the
Repayment periods vary from one 


use of short term credit. Approximately 50% of wholesale sales are made on 

credit. 
Other retailers include supermarkets and the Coneejo National de 

Producclon. Supermarkets, with the exception of the "Has Por MenC c-hain and 

the "Super Dan", purchase frozen fish from one of two W-liieleriin San Jose. 

The "Has Por Henos" Company is vertically integrated. The company owns a 
from artiuanallandings-pier in Puntarenas and purchases fish directly 


fishermen.
 
The Con ejo NacirJal de Producion (CNP) has several hundred outlets 

(ex ndios located f.hroughout the country. These outlets sell a wide variety 

of food products. Fish are stored in and sold from froezers. Prices are 
The CNP purchases fish from the cooperative COOPEPES in
listed on the wall. 


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
 
The purpose of the CNP is to stabilize
delivered to CNP outlets once a week. 


market prices. It does this by purchasing and storing fish when it is 

abundant ;andreleasing it when supply is low.
 

B. Composition of 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, Figure 1). Landings by comercial 

fleets significantly influence supply. Weather patterns in the Gulf of Nicoya
 
additional factors influencing catch.
and changing biological conditions are 

During the interview period, a red tide prevented fishing for several days. 

Supply also varies by the ddy 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 these days. Sixteen percent 
arrives on both Saturdays and Fridays and 19 percent on Thursday.r. 

The composition of weekly supply, defined as the percuitta :v of the total 
weekly supply attributed to each species or commercial group, has been 
cjiculated from data collected on the performance 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. Retail 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 inspect the fis. for quality. As soon as the retailer has decided
 
on the quantity and spe.ies he plans to buy that day, an agreemenmt is reached
 
with the transportista. There appears to be little price haggling.
 

Fish are rarely delivared to the suburbs by tronsportistas so surburban
 
fish retailers must ,nk- 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 ovet 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 species (Table 4). This, in theory, facilitates the flow of fish at 
each marketing level by grouping vatious species into commercial price 
classes. The effectiveness of this classification system is dubious as it 
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 transportista to sort a 
few Corvina from 1,000 kilograms of fish, but it does pay the retailer. The 
classification system may become better coordintated If total supply increases. 
Sufficient quantities of each species would then be available thus making It 
worthwhile to separate them.
 

If fish are not sold on a given day, they are placed in plastic bags and
 
put into storage. Storage allows retailers 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 meet consumer demands at relatively 
stable prices. This in turn increases price stability and demand at lower
 
marketing levels. Fresh fish retailers use large insulated ice boxes
 
(neveras), refrigerators and freezers for storing their products.
 

The average firm has roughly 1300 kilograus of total storage capacity. 
The smallest storage napacity for a firm s 136 kilograms while the largest 
has 4540 kilograms. Thirty-six percent of the total storage capacity for the 
35 firms Interviewed is attributed to freazerc, 47% to ice boxes, 11% to wal'. 
in coolers and 6% to refrigeratore. An insignificant amount of storage Ay 
occur in seat coolers. The total storage capacity for the firms intervLeweu is 
47,000 kilograms. Sixty three percent of the total storage capacity for all 
firms is located in San Jose. The average storage capacity for firms in San 
Jose is 1480 kilograms versus 1220 kilograms for the average firm in the 
surburbs. 
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TABLE 2 

MhMLY FISH LANDIGS ALUNG T PACIFIC COST
 

Two Year ,vr*ages 1969-1974
 

?tbths 	 1969-70 1971-72 1973-74 
.............. Mtrc tons 

us 124 	 196Jmay 

February U2 137 	 174 

236Mirch 165 179 

230April 140 154 

265MrY 133 140 

June 133 157 225 

228July 121 138 

Auust U2 136 257 

Sopter 104 1s 136 

October 106 121 	 225
 

203
November 	 112 161 

Decer 141 178 	 261 

Total 	 1,494 1,746 2,686 

Sowce: aparumnet of Haine"Fisheries, Costa Rica. Excludes 
sardnes, tum, sd shrimp. 
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55 
Q4antitY in 
thousands of SO 
kilograms 

4S 

40 

3SV
 

30 I \ / ',l l 

20 .
 

IS,.
 -Fish an hrm 

.--Fish only----..... 
S ,
 

1 2 , 4 5 .6 7 8 1o0 

Interview Weeks 

:xm~l. --Total estimated weekly quantities of
 
fish ptrchased by fresh fish retailers 
(July 2 through October 10, 1976). 

Souce: Personal Interviews. 
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TAKE 3 

(July-Oct. 10, 1976) 

FSPY Of€SeesITiul SEV1.I Midtij Opstion Of eny 

uhte maim 343 .006 
Nadi= Smriq 925 .017 
Titi Shrip 2,595 .048 

Corvina Reins 423 .008 

Corvins Grazde 6,599 .122 

Corvina Pequens 3,671 .068 

Corvina Agri 3,878 .072 

Primers Pequns. 1,050 .019 

mcke'el 91 .017 

Durado 2,997 .055 

Sevmda 10,323 .191 

Clasificado 3,182 .059 

Cazon or Bolilo 5,430 .100 

Cola 6,895 .127 

Jurel 740 .014 

Posta Blanca 1,638 .030 
Posts Ne ra
 

Pargo Grande 102 .002 

Pargo Pequena 1,807 .033 

Robalo Grande 125 .002 

Others 541 .001
 

Total Smpling* 54,174 100 

*Average for 10 weeks. 
Source: Personal interviews. 
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Identification 3 

Strg 4 

Poesing S 

Washing Display 7 

Delivery 

~.2 

Figure L. ,Flow of retail services 
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TABLE 4 IW 

I1M OJIEIWIAL CLASSIFICATION SYSIEJ| IN COSTA RICA 
(Principal Species) 

ir Tet assCynoscion squm pinis corvins aguadaCynoscion albus V pequena onlycorvina reina, chola 1 grandeCynosciom stolzmnni or pequenacorvina coliazarilla 1 grande or pequenaCynoscion phoxocephalus corvina picuda 10 pequena onlyCentropamus undecimalis robalo, gualajeCentropoms wnionensis 1: grande or pequenamano piedra 1 pequena or chatarraLutianus jordani pargo rojo 1 pequanaLutiJanus colorado pargo rojoLutjanus guttatus V pequenapargo de la mancha 1: pequena, cola or clasificadoLutjaius novenfasciatus pargo negroLutjmaus argentiventris I pequena or chatarrapargo rojo, coliamarilloLutjus aratus 10 pequena or chatarrapargo jilguero 1 pequena or chatarraHaplopagrus gntheri pargo roqueroMicropogon altipinnis corvina agria cola, agria, chatarraOphioscion slM. corvina china chatarraParalonchanus dumerlii corvina cinchada.enticirrhus sp. chatarracorvina zorra clasificado, chatarraAnisotrems pacificus vieja chatarraAnisotramus dovii vieja chatarraScmermrus maculatus macarela clasificato, colaIHemflcm leuciscus roncador chatarraRhizoprionodmon longurio tihiron bahia cazon/bolilloCarcharinus porosus tiburon aleta negra cazon/bolilloSphyrna spp. cormuda, martillo 
 cazon/bolillo
Arius spp. cuminate colaBagre spp. 
 bagre 
 cola
The market classes prinera (1') grande and primera pequenaclassified as include many of the same species. To beprimera grande the fish must weigh 2.3 kilograms or more. If sharks weigh 9 kilogramsor less they are classified as cazon/bolillo.
Source: Iepto. de Pesca ?aritima, Puntarenas, Costa Rica 
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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 steaks (chuletas). Some are sold in the same form as they 
are purchased. Host 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 is 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 posts 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 irto blocks about two inches
 
thick. These are placed on the counter in front of a window. This is 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 inspection 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 permitting 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 differences 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
 
piece of white, waxy papaer similar to that used in U.S. deliatessens, and
 
then again in newspaper. Many retailers then place this neatly folded package
 
in a plastic bag, so that it can be easily stored in the customer's basket.
 

Several pescaderias provide delivery service to their established
 
customers. This is 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 is 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
 
development 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 in
 
turn influenced by market performance and conduct. This is 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; 
economies 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 is 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 07 is located in the busy San Jose Central Market. The shop is 
entered directly from the street, employs two plus the owner, has 
approximately 1,000 kilograms of storage capacity and has been in operation 
for four years. The estimated average weekly quantity purchased 3 

is 721 
kilograms and average total weekly revenue is estimated at 47,290.00,4
 
When the owner started in business he paid the municipality two months' rent 
in advance plus a small fee for a retail license. The previous owner was 
paid for the physial facilities and for the "Derecho de Llave" (right of
 
key). 5
 

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 il,865 in advance for two months' rent. 
The original purchase price of the "Derecho de Llave" is not known, but the 
owner claims that its present value is J250,000. The replacement value of 
equipment currently owned by the firm is approximately 032,000 (Table 5). 
The owner speculated that the firm is presently worth in excess of 0353,000 
(Table 6).
 

Firm 021 is 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 ice 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. J10,000 colones more was 

paid for the "Derecho de Llave." No estimates were given of the present value 



435 

TABLE 5
 

PRICES OF BWIMiIeIr USED BY FRES FISH RETAILERS
 

Type of 
 Untaxed Tax Sale&Equlpmnt Capac i ty Value 81 Price 
M R.. -------..... colones .... -------

Freezer 

Freezer 

Freezer 

Freezer 

Freezer 

Freezer 

Second hand icamuler 

Flaked icemaker 

Mass meat cooler 

Clock scale 

7 

10 

13 

19 

31 

31 

225 lbs/day 

300 lbs/day 

4,675 

6,850 

7,47S 

10,87S 

11,22S 

11,500 

10,000 

16,204 

20,648 

374 

548 

598 

875 

898 

870 

1,296 

1,652 

S,0S0 

7,400 

8,073 

11,750 

12,123 

12,420 

10,000 

17,500 

22,300 

4,150 

TABLE 6 

NET WIH OF SELECTED FT 

138 97 #21 

Facility purchase 
price 

Construction and 
remodeling costs 
Rielacement value 
Oeqipment 

S,144a 

71,589a 

21,775c 

79'743a 

35,350c 

30,000b 

30,000b 

18,300€ 

Net worth 
(physical) 

Value of the 
"D'erecho do tlave" 
Replacement value 
of the ffin 

98,478 

37,84da b 

136,318 

093 

2S0P000b 

362,093 

98 300 

aPrices have been inflated to reflect their real value using the consume 
 price index; source. The International iNxetarywud,mid to 
low income group. o
 
bThe present value for these items was estimated by the owners.
cTw.replacement value of equipowt is frm prices gathered from 
equi mt dealers inCosta Rica. 

di, present value of the fDref s LlOve is not krown (the ownerpaid 410,000 for it 15 ywus 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 J80,000 
plus the present value of the "Derecho de Uave." The replacement value of 
the equipment is estimated at 418,300. 

The third firm, #38, is 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 12l,775. The owner paid
 
about 5,000 for the original facility, 00,000 for the remodeling, and 
J37,000 for the "Derecho de Llave." The owner's total investment in the 
firm was said to be over il20,000. 

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 sellers in an industry. The distribution of buyer
 
preference is important as it allows sellers to systematically obtain
 
different shares of the market which influences firm size and efficiency. The
 
degree of product differentiation is 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 is 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 sells. 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 sells 
(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. 

3Estiuates of average weekly quantities purchased and average weekly
 
revenues are derived below.
 

4prices, reveues and costs are presented as Colones: 8.54 - one U.S. 

dollar.
 

5The "Derecho do Llave" is similar to "goodwill." 
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TAIL! 7 

CaEIT T7M FR MM41L HM rr 

i Of Re6)um t Pric UIDS O Total MintSy 
Credit Price Pameot 

S..........................
 

20 cubic ft. 12 6,121 431.20 6,552 504 

Freezer 18 6,484 431.20 6,916 364 
24 6,846 431.20 7,278 291 

31 cubic ft. 12 13,820 937.60 14,794 1,138 

Pezer 18 14,635 937.60 15,609 822 

24 1S,456 937.60 16,430 657 

Source: Knberg Co., Son Jose, Costa Riea. 

lAE 8 
113w PMJCT miX IR SiMlMIM F/M6 

M /Firm 11 d17 Izi 

Lare Shrm
libdium Shrimp 8 9 
Smil Shrimp 6 
Corvina Grande 20 2 4 
Corvina Rain& 
Corvina Peqtisna 8 
Corvina Agris 8 
Primers Pequna 2 
Micarela 14
 
Dorado 24 
Sepmnda 19 14 42 
Clacificado 17 6 7 
Cazo or Bolillo 6 
Cola 41 31 
Jurel 3 
Posts Ianca 4 
Posts Negra 
Pargo Grande 
Other 

Total 100 100 100 

Soce__: Personal interview, June-October 10, 1976. 
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Differences in product mixes are are revealing when the average selling
prices for the various products sold b.\ each firm are weighted according to 
their importance in the product six. Th4 weighted average selling price for 
the jth firm (ij) is calculated as: 

20 
Pj - Z PCk . P*jk

k-l
 

where PCk is the parentage of average weekly puchases by the jth firm 
attributed to species K, and l t i. Is the weighted average selling prices of 
the kth species charged by the jtn firm P*ij is calculated as follows: 

Pij -
3EQjkllZ

20 Qjk • Pjkl
L- I K-I 

where L is the cut in which each species is sold: fillets, steaks and/or 
eviscerated (L-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 
sll identical 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 038 
and l0.10 for firm 97 and 15.60 for firm 021. Seventy percent of the fish 
and shrimp handled by firm 038 was priced at J7.55 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 021 sold for
 
7.55 or more per kilogram. Seventy-five percent of the products handled by
 
firm 021 were priced at 45.50 or less per ki.ogram.
 

Retailers engage in multi-product marketing of particular fish products
 
because these products an be efficiently sold to the same customer groups and
 
because these groups can be most economically reached through a single market
 
embracing diverse proeucts.
 

Retailers 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 is another consideration 
influo-cing consumer preference to shop at specific retail outlets. Host 
retailers try to carry the freshest product possible but the degree of 
freshneas is 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 
sGrvices 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. 

Firm size will be measured by (1)estimating the average weekly quantities 
purchased 6 by each firm in the sample and (2) by estimating each firm's 
average weekly revenue during the periods sampled. Shrimp is included when
 
estimating firm size because it is reasonable to assume that firms handling 
shrimp would attempt to maintain their size by purchasing and selling greater
 
quantities of high priced fish if shrimp were not available. Including shrimp
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in firm size also facilitates the estimation of economies 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 FSj is 
calculated by multiplying the estimated frequency of weekly purchases for the 
jth firm (FJ) by the average quantity purchased by the jth firm (Qj) 
such that 

FSj - Fj . Qj 

The estimated frequency of weekly purchases is calculated as follows:
 

29 29
 
Fj- I Pdj E Ij 6 

J-l J.1 

where Pd is the number of days on which the jth firm reported having made a 
purchase, I is the number of days on which the jth firm was Interviewed, and 
6 is the maximu number of days in the week on which firms are able to 
purchase fish. 

he average quantity purchased by the jth firm &j, is calculated 
as 

29 29
 
E Q*J.k E Pdj
 

J-i J-I
 

where Q*j, is 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 is not argued that these estimates e~e 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) is estimated as 

TRJ - FSJ - Fj 

where FSJ is 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 its significance 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 
manufactured and sold associated with the operation of large as compared to 
mall production, distribution and merchandising antities (Sharer, 1974). 

6 The quantity of output which is normally used In estimatng firm size cannot 
be alculated as data on the amount of fish processed by each firm Is not 
sualtable.
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Economies of scale, given that they exist, significantly affect market
 
structure and performance by influencing seller concentration and firm size
 
through efficiency. 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 efficiency. If a firm needs only
 
to supply a negligible fraction of industrY output, economies of scale present
 
no deterrent to entry. If a firm must add significantly to industry output to
 
be reasonably efficient, economies of scule 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 is used to determine whether economies of scale
 
exist. To facilitate analysis, total cost is separated Into operating and
 
purchasing costs. Operating costs are those costs over which the individual
 
firm has a large degree of control (e.g., labor and storage costs).
 
Purchasing costs are the costs of purchasing fish and shrimp. Purchasing
 
costs 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 industry'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 Is 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 in fresh fish retailing utilizes cross-sectional cost data
 
collected on the structural questionnaire for 29 firms. Each firm's operating
 
cost was divided by its estimated average weekly quantity purchased to obtain
 
average operating cost (AC). Average operating costs were then correlated
 
with estimated average weekly quantities purchased (FS) using ordinary least 
squares (01,S). 

The regression equation was attempted using natural log and a quadratic in 
its structural form. The log form 

R2Log (AOC) - 3.91 - .52 Log - .61 
(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 
minimum). Because of this, the average operating cost curve is 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 i.33 per kilogram. This cost decreases most rapidly as firm size 
approaches 500 kilograms per week. Expansion from 100 Lo 500 kilograms per 
week results in a 44 percent reduction in average operating cost. Between 500 
and 1,000 kilograms per week, average operating cost drops by 33.5 percent.
As firms handle 1,000 kilograms or more per week, this cost continues to 
decrease but at a decreasing rate. Expansion in firm size from 100 to 1,000 
kilograms results in a 12.27 reduction In cost whereas expansion from 1,000 
to 2,000 kilograms only results in a 4.34 cost reduction. Thirty-four 
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percent of the flrm sampled handle 500 or less kilograms per week; 76 percent 
were smaller than 1,000 kilograms and 96 percent were smaller than 2,000 
kilograms. The largest firm which handled 3,800 kilogram. per week had an 
average operating cost of J.72. 

Economies of scale can be further analyzed by separating operating cost 
into its component costs: variable cost and fixed cost. Variable cost 
includes the costs of Ice, electicity, packaging, labor and retail 
transportntion. 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 firm size is best 
expressed by using the form 

R2Log (AVC) - 2.16 - .31 LoB (FS) - .24 
(3.00) (-2.89)
 

Examination of Figure 4 reveals that average variable cost, Indicated by

the dotted line, decreases as firm size Increases. The magnitude of this 
decrease Is 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 operating cost are:
 
I) 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 maintain proportionately less atorage capacity; and
 
5) average fixed cost is inversely related to firm size.
 

Comparison of the costs of principal species purchased by various sized firms
 
reveals that larger firms do have a stronger bargaining position which is 
reflected in their paying less than smaller firms for the same product. If 
these savings could be incorporated into the average operating rost curve, 
economies of scale would be greater. Larger firms also receive preferential 
treatment 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 size "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 economic resources or activity, either by a small portion of 
the units which own or control the aggregate or by a small absolute number of 
such units (gain, 1959, p. 89). 

Seller concentration can be measured in several ways but it is most 
pertinent 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 into the distribution of economic 
power and is therefore an indication of the character and intensity of 
competition within an industry.
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Before 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 is the estimated total 
purchases by the industry and is calculated as 

10 29 20
 
TPl. Z Z Qijk /PS,
 

i-I J-l k-I
 

with S the percentage of firms interviewed in the industry.7 Seller 
concentration, when measured In this manner, reveals that 20 percent of the 
firms 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), 8 seller concentration io 
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. 

When contemplating the nature of competition within an industry, one must
 
realize the character of competition is to a large part determined by the 
degree of concentration within each of the many individual markets, market
 
centers and towns where fish is sold. The location of competing firms is, 
therefore, an important consideration influencing firm size and concentration.
 
In all except two instances, two or more fresh fish retailers are found within
 
a few yards of each other. As many as eight may be found in a single market. 
In the San Jose market district, 22 pescaderise are located within a 
three-square block area. 

Examination of seller concentration In San Jose reveals that one firm 
controls 40 percent of that city's market. In Cartago, where four fish 
sellers are located, one firm accounted for 60 percent of the fish sales. 
Similar concentrations were common in other towns Included in the sample. 

The degree of product differentiation is another dimension to be 
considered when examining seller concentration and competition. Individual 
firms have been able to secure different segments of the market by catering to 
specific types of clientele. The degree to which retailers compete among 
themselves, therefore, varies according to the similarity of the product 
Nixoe. 

Superiority by certain firms in marketing their products, the ability of 
larger firm to provide similar or better products which meet consumer demand 
at lower or competitive prices, locational advantages, differences in 
capabilities and goals of management and the lack of capital by smaller firms 
with which to expand are further explanations for the differences In firm 
sizes. 

F. Summary 

This section has been concerned with describing the structure and 
organization of the fresh fish retailing industry in Costa Rica. Knowledge of 

7 Twenty-nine of the 44 firms in the dadustry wer ampled a a .66 
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TABLE 9 

BRHAMMII OF (qIANTIES PIOASED AND OMCEIMRTION 
Fim I Average Kilograms Cctratio 

Purchased Weekly 
17,18 5341 .137 
10,34 3556 .092 
21 1758 .045 
30 1480 .039(.312)
42.45 1350 .035 
41,43 1250 .032 
9 1014 .026 

40 987 .025 (43)
2 945 .025 

22 896 .023 
13 865 .022 
11 816 .021 
42 786 .020 
28 752 .020 
44 729 .019 
7 721 .019 
33 712 .019 
37 699 .018 
36 690 .018 
27 600 .016 
39 580 .015 
29 $7S .015 
41 560 .015 
43 500 .013 
45 500 .013 
6 452 .012 

424 .011
 
38 402 .010
 
4 345 .009 

23 342 .009 
3 316 .008 
32 270 .007 
12 216 .006 
19 205 .005 
15 268 .004 

asti-ted total Andutry quantity 38,830 kilos., 
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the retail structure will enhance our ability to evaluate and interpret retail
 
performance. The most significant features revealed in the analysis 
are that

significant economies of scale exist and that seller concentration is high.
Thirty-one percent of the industry's purchases and sales are attributed to the
 
four largeat firms.
 

High seller concentration and economies of scale appear to be a typical
feature of the marketing structure in developing countries (Mueller, 1959, p.
 

29
 
ITR = TFj • I/S.
 

J-1
 

417). Studies in Jamaica, India, West Africa and Puerto Rico suggest that 
food wholesaling and retailing are carried on under conditions best described 
as monopolistically competitive. 
There are several plausible explanations for
 
this. First, the size of the market in developing countries is generally

small in comparison to similar markets in the United States. 
 This, coupled

with economies of scale, would indicate the existance of fewer firms than
 
would be found in developed economies. Secondly, capital markets in
 
developing countries are not highly organized 
so it may be difficult to
 
acquire enough capital to set up an efficiently sized firm. It may be easier
 
to acquire smaller loans which are 
used to set up smaller and less efficient
 
operations. Thirdly, the relative newness of certain industries in developing

economies further explains existing 
patterns of seller concentration.
 

Product differentiation was also found 
to be common place in developing

countries. Typically, there are a large number 
of retailers selling

differentiated products and services. Differentiation in these countries is
 
encouraged by the relative immobility of sellers and buyers which exaggerates

the locational advantage enjoyed 
by certain firms. Segmentation of the
 
populations into economic or 
social castes, inadequate market information and
 
where applicable, the reliance of buyers and 
sellers on credit increase the
 
potential for product differentiation in developing countries.
 

High seller concentration, significant economies of scale and product

differentiation indicate a reduction in competition in thp fresh fish
 
retailing industry in Costa Rica. 
 On the other hend, the relative ease of
 
entry, when measured in terms of capital requirements, would indicate a
 
competitive structure. If profits or prices are excessive, entry into 
the
 
industry would eventualy force them to a competitive level.
 

III. Market Performance
 

Market performance refers to the composite of end results in the
 
dimensions of price, output, cost, product deaign and so fourth which
 
enterprises arrive 
at in any market. The identification of economies of
 
scale, conditions of entry, product differentiation and seller concentration
 
presented earlier provided insight into 
 the forces influencing market
 
performance. This section will address market performance, and efficiency by

evaluating the retail marketing margin.


Retail prices are determined by consumer demand and the supply of the
 
market. In a competitive market individual retailers do not determine
 
consumer demand or market supply, they merely discover prices based on their
 
knowledge of what consumers are willing to pay, current supply, the prices of
 
substitute products and prices charged by competitors.
 

8
CTR is calculated as TFj/IRF where IRF is defined 
as Total Revenue for
 
the industry:
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In Costa Rica, retail prices changed from day to day, The frequency and
 
magnitude of these changes depend on (1) the frequency and magnitude of shifts
 
in supply and demand and (2) the relative elasticities of the supply and
 
demand functions. The greater the inelasticity of demand and supply, the
 
greater the degree of price change. Imperfect knowledge of supply and demand,
 
variations in the prices of uubstitute products, differences in locations and
 
quality considerations all contribute to price variations, so retail prices
 
are in reality only approximately of equilibrium prices.
 

The above argument does not imply that cost considerations do not
 
influence retail prices. A seller's decision to incur costs is based on his
 
belief that potential buyers will be willing to pay prices that are at least
 
sufficient to cover his costs and provide some return for his labor. His
 
perception of the market as well as his costs influence his willingness to
 
pay. If a retailer believes that the retail price he could obtain is too low
 
or that wholesale prices are too high to cover his costs, he will not purchase
 
that product. The costs incurred in providing marketing services therefore
 
influence supply. Prices at both the retail and wholesale levels are in the
 
long run directly influenced by the cost of retailing.
 

Price wars are common, especially in San Jose's central market. One
 
retailer is believed to establish his selling prices by undercutting the
 
prices of his local competitors by 01.00 per kilogram on fillets and by
 
lesser amounts on less expensive fish. Price wars occur in "fits and starts"
 
but do not appear to result in the destruction of any of the firms involved.
 
Such wars create peridic downward pressures on the retail margin and prices.
 

The reason for this description of retail prices and costs has been to
 
demonstrate that retailers in a competitive industry do not set a retail price
 
by calculating the desired return and adding it to the cost incurred. Retail
 
prices are not determined by the individual's costs but rather by the costs
 
incurred by the industry and the prices charged by competitors. Retail prices
 
Increase in response to a change in costs only when the cost increase are
 
experienced by the whole industry.
 

Each morning retailers make purchases outside the central market. If a
 
retailer makes a purchase and later discovers that he is unable to sell the
 
product at a desired margin he will be forced to lower his price. Ilewill
 
take this into account and pay less for his next purchase or exercise the
 
option of not buying until wholesale prices fall. Demand at the wholesale
 
level therefore consists of consumer demand minus a schedule of the retail
 
margins. If the retail margin is a flat absolute amount, the derived
 
wholesale demand schedule has the same elasticities as the consumer demand
 
curve. If the retail margin is calculated as a percentage mark-up over
 
wholesale prices, the elasticities of demand are greater for corresponding
 
quantities at the wholesale level. The nature and size of the retail margin,
 
therefore, influences wholesale prices.
 

The supply curve to the retail market, which is derived from the
 
fishermen's supply curve by adding the appropriate wholesale margin, indicates
 
the various quantities of fish that wholesalers are willing and able to supply
 
at various prices. The costs of providing wholesale services are included in
 
this schedule. Wholesale prices are esta lished at the intersection of the
 
retail demand and wholesale supply curves.
 

Fluctuations in wholesale prices are caused by the same factors that
 
influence retail price changes. Additional considerations influencing prices
 
at this level are terms of sale, time of day, differences in quality and the
 
size of the sale.
 

In summary, prices at each marketing level are continuously adjusting to
 
account for changes in demand, supply and marketing costs. These price
 
changes direct the production, distribution and consumption of fish.
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B. Retail Margins 

Retail fish marketing in Costa Rica involves the handling of many species
or commercial groups, each of which has a unique price structure, composes a 
different percentage of each firm's product mix and may be sold in three cuts.

When attempting to identify and evaluate retail margins, one must weight
margins for Individual products according to their relative importance in the
firm's product mix. 
 Weighting takes account of not only differences in each
 
firm's price and margins but also differences in the relative volumes of high

and low priced products sold. Evaluation of the margins for the selected
 
firms will be more revealing if the reader has knowledge of the economic
 
importance of the various species and cuts sold by the industry.


Retail margins differ among individual species and cuts. The size of the

margin is a function of the species' retail price, its purchasing cost, the
prices of close substitutes and the cut in which the product is sold. The 
structure questionnaire made inquiries into how retail margins for individual 
fish products are determined. Retailers were given hypothetical retail prices

for specified species and cuts and asked 
the maximum they would purchase that

species for if they were to sell it for the price given. For example,
retailers responded that if they were to 
sell corvina grande fillets for
 
17.65 per kilogram, 
the maximum they would purchase eviscerated corvina
 

grande for Is 7.15. If a 43 percent yield is assumed and heads are sold for 
12.20 per kilogram, the absolute markup is 01.70. The percentage markup is 
24 percent. Ten percent of the consumer 
dollar spent on corvina fillets is

retained by the retail sector. When asked the maximum they would pay to
purchase chatarra, if they were to sell it for J3.30 per kilogram, the 
average response was J2.10. The absolute and percentage markups for chatarra
 
are 01.20 and 58 percent. Thirty-seven percent of the consumer dollar spent
 
on chatarra remains in the retail sector.
 

In order to determine the economic significance of processing, weighted
 
average retail margins for fillets, steaks adn eviscerated fish of all species

have been calculated (Table 10). The composition of the supply of fish 
offered for sale to consumers was found to be 48 percent fillets, 12 percent

steaks and 40 percent eviscerated. The absolute markup for fillets is i1.70.

The percentage markup Is 13 percent, and 24 percent of the consume- dollar 
spent on fillets is retained by the retail sector. Markups on the other two
 
cuts are higher. The absolute retail markups are 03.50 per kilograms onsteaks and 02.40 on eviscerated fish. The percentage markup on steaks is 
about double the percentage markup on fillets. 

Wholesale and retail prices collected on the performance survey have beenused to calculate retail margins for individual species and cuts. For those 
species which are processed into fillets and steaks, retail prices have been
adjusted to eviscerated weight equivalents to compensate for differences in
 
processtng yield. Additional adjustments were made in retail prices if

by-products accrue during processing. The eviscerated weight equivalent

prices for fillets and steaks from corvina reina, corvina grande and corvina
agria have been increased, as heads from these species are sold for 12.20 per
kilogram.9 The differences between thLir adjusted retail value and their
wholesale cost are the retail margins for these species. Information on 
retail margins and markups by species is presented in Table 11.
 

Analysis of retail margins for individual products usinq data collected on 
both the performance and structural questionnaire resulted in similar 
conclusions. The size of the absolute markup increases as retail prices 

9 Heads are assumed to represent 25 percent of the weight of eviscerated 
fish.
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TANE 10.
 

RETAIL WI,14S BY (WJ
(All Species) 

Wighte Weihte Absolute Percentage Percentage 
Average Average Markup Markup of the 

Whole Purchase (Marketing Consumer 
OAS Weight Price Per Marin)Gng to 

G
Selling Kilogram 
Value Per Retailing 
Kilogram 

Fillets 46.95 45.26 $1.70 32 24 

Steaks $8.90 45.42 $3.48 64 39 

Whole 46.57 44.16 42.41 58 37 

TABLE 11 

RETAIL ARGINS BY SPECIES 

Weighted Weighted Absolute Per Percentage
 
Average Average Markup [ arkup of the

Iftle Purha Consum~er
JMre~

Species Weight Price Per Dollar 
Selling Kilogram Margin) Going to 

Value Per IRetailing 
Large Shrimp $70.26 $59.90 $10.30 17 15 
Medi.um Shripm $44.63 t34.04 410.S9 31 24 
Sm.ll Shrimp t18.10 $12.86 $5.24 41 29
 
Corvina Reina $11.47 t7.99 $3.48 44 30
 
Corvina Grande $10.80 48.62 $2.18 25 20
 
Corvina Pequena $9.06 $6.39 t2.67 42 29
 
Corvina Agria $8.29 $4.46 $3.83 86 46
 
Prl'mera Pequefia $8.52 46.58 $1.94 29 23 
Mscarela $7.72 $4.76 $2.96 62 38 
Dorado t8.73 44.93 #3.80 77 43 
Segutda $4.34 $2.46 1.88 76 43 
Clacificado $7.55 $4.86 $2.69 55 36 
Cazon 0 Bolillo $6.01 45.36 # .65 12 11 
Cola $5.50 44.93 $ .57 12 10 
Jurel $4.33 42.68 $1.65 62 38 
Posta Blanca $7.78 44.24 #3.S4 83 45 
Post&aNegra -
Pargo Grde 4.28 46.83 42.54 32 
Pargo Pequefia $6.53 44.93 $1.60 32 24 

balo rmide 48.70 $8.08 t .62 8 7 
Others 48.45 #4.74 t3.71 78 44 
Weighted for 48.88 *6.Zi $2.62 42 30 
all Species 
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increase while the percentage markup decreases as retail prices Increase. The 
percentage of consumer dollar going to retailing also decreases as retail 
prices increase. Part of this can be explained by the fact that a larger 
proportion of the more expensive fish is processed and sold as fillets, which
 
have lower percentage markups. 

The relation between the price and cost of a product varies in a 
multi-product firm. Retailers may choose to price each product by itself or 
to price the product mix as a whole. In either instance, the retail margin 
differs for each product. There is not a single margin, even for individual 
products, which retailers use in determining their selling price. Retailers 
change their margins from day to day because they attempt to maintain stable 
retail prices. Consequently daily changes in wholesale prices would make the
 
use of a fixed margin difficult. Each firm appears to have a host of 
customary margins which is used in determining retail prices. Each margin is
 
the result of past competitive experience, genuine decision making and
 
knowledge of consumer demand.
 

Weighted average selling prices and purchase prices for the various
 
product mixes along with information on retail margins for each firm included
 
in the performance survey are presented in Table 12. The percentage markups
 
for individual firms range from 24 to 73 percent. The mean percentage markup 
per firm is about 45 percent. No correlation was found when the percentage 
markup was plotted against weighted average selling price per firm or firm 
size. Absolute markups per firm range between J1.40 and 1.4.40. Correlation 
of absolute markups per firm with weighted average selling prices per firm 
shows that the absolute markup increases by approximately 4.70 for each 
colone that retail prices increases (Figure 5).
 

The weighted average selling volume and purchase price for all species and
 
cuts handled by the industry are 48.88 and 46.26, respectively. The
 
weighted average absolute markup for the industry is J2.62. The weighted
 
average percentage markup is 42 percent, and 30 percent of the consumer dollar
 
spent on fish is retained by the retail sector.
 

Retail prices and margins are an indication of marketing performance only 
when the costs of providing retail services are considered. The cost of fresh 
fish retailing to consumers in Costa Rica can only be evaluated by examining 
the costs of resources used in retailing and profits retained by industry. 
Breaking down the margin is a small step toward appraising it because the 
figures tell little about the feasibility of reducing marketing costs or about 
the efficiency with which these resources are used. This study will assume 
that firms, subject to the constraints imposed upon them by their size, 
utilize resources efficiently. Fresh fish retailers compete among themselves
 
and with other industries so the prices they pay for Inputs must be
 
competitive. Also, the profit motivation encourages the efficient use of
 
these resources. Therefore, if the cost of retailing is excessive, this will
 
be reflected by excessive returns to management and capital.
 

Bfore addressing the question of retail performance, the following
 
discussion will familiarize the reader with the types and costs of resources
 
ueed in fresh fish retailing (refer to Table 13).
 

Labor. Firh retailing is a service and as might be expected is rather 
labor intensive. Labor is involved in performing every service provided by 
retailers. The number of employees per firm ranges from one to seven. The 
average salary is 1185.00 per week. In addition to salaries, most retailers 
pay social security which is equal to 13.5 percent of each employee's salary. 
There are economies of scale associated with the increased employment of
 

lOAverage labor cost is understated as it does not include any return to
 
management.
 



450 

TAMU12 
mmT MMNIS Y rFM 

1s0.10 Percentage7e2
AvmpAverge )rhqw Mhrkup ofth 

dwfiaon Weight Price Per (Hukting Dllar 
NmwSelling Ki3ogm mmn

Value~Pe 
Going to
Rtailing 

1 
2 
3 
4 
6 

$20.10 
11.07 
412.93 
$8.55 
48.03 

$15.13 
$8.20 
$9.70 
$5.92 
$5.61 

f4.97 
t2.87 
#3.23 
$2.63 
$2.42 

33 
35 
33 
44 
43 

25 
26 
25 
31 
30 

7 $10.11 $7.92 $2.19 28 22 
9 
10 

$9.92 
47.49 

$6.95 
$4.50 

$2.97 
$2.99 

43 
66 

30 
40 

12 
13 
14 
1s 
17 
18 
19 
21 
22 

$7.19 
49.56 
$5.04 
$8.26 

$25.85 
$7.17 
$6.30 
$5.63 
49.04 

$4.56 
$6.57 
$3.64 
$5.53 
$20.87 
5.44 
$4.05 
$4.05 
$6.69 

$2.63 
$2.99 
$1.40 
$2.73 
$4.98 
$1.73 
$2.25 
$1.58 
42.35 

58 
45 
38 
49 
24 
32 
56 
39 
35 

37 
31 
28 
33 
19 
24 
36 
28 
26 

23 
25 
28 
29 
30 
32 

$7.38 
$7.46 
$7.80 
$7.75 
48.90 
$6.25 

$5.17 
$5.36 
$5.53 
$5.80 
$6.46 
$4.12 

$2.21 
$2.10 
$2.27 
$1.95 
$2.44 
$2.09 

43 
39 
41 
34 
38 
51 

30 
28 
29 
25 
27 
34 

33 
34 
36 
37 

$9.81 
$9.33 
$7.05 

$16.61 

$5.82 
$5.73 
4.95 

*12.0 

$3.99 
$3.60 
$2.48 
$4.59 

69 
63 
42 
38 

41 
39 
30 
28 

38 
40 
42 

410.90 
$7.97 
$6.93 

#7.S53 
$5.03 
$4.80 

3.35 
$2.94 
$2.13 

44 
S)
44 

31 
37 
31 

44 $8.67 $6.20 $2.47 40 28 
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Figure 5. Relationship between returns per firm and firm size and product mix
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TABLE 13 
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labor. Examination of Table 14 shows that the average cost of labor per 
kilogram of fish for the smaller representative firm was fl.11, as compared 
with an average labor cost of 4.42 for the largest firm.1 0 For the three 
firms, labor costs account for 32 percent of the retail margin and 8.6 percent 
of the consumer dollar. The increase in productivity is attributed to
 
specialization of labor by larger firms.
 

Storage. Storage is the second largest cost component in the retail
 
margin, accounting for approximately 13 percent of the retail gross margin and
 
slightly over 3 percent of the consumer dollar. Storage costs include the
 
cost of ice, which is used in ice boxes and to preserve fish while on display,
 
the cost of electricity used to power mechanical storage equipment and
 
depreciation.20  Ice accounts for 44 percent of total storage costs,
 
electricity 24 perent, and depreciation 21 percent. Average storage costs
 
decrease for larger firms. Economies of scale are associated with increased
 
storage, as equipment efficiency increases with greater utilization, and
 
equipment with larger capacities can be purchased at a less than proportionate
 
increase in their costs.
 

Packaging. Packaging materials consist of newspaper, white waxy paper. 
similar to paper used in delicatessens in the United States, and plastic bags. 
The average cost of wrapping a kilogram is approximately 4.14. Packaging 
costs consume about 2 percent of the consumer dollar and 7 percent of the 
gross retail margin (Tables 15 and 16).
 

Rent. The cost of rent is dependent on the physical size of the firm and
 
its location. The average rent paid by firms in San Jose's market district is
 

730.00 versus 1430.00 per month by other firms. Higher rents in the city 
more than compensate for transportation costs paid by firms in the suburbs. 
Thirteen percent of the gross retail margin and 3 percent of the consumer 
dollar go into rent.
 

Maintenance. Maintenance can be separated into two categories, facility
 
and equipment maintenance. Facility maintenance involves such things as
 
remodeling and repainting the shop. The cost of facility maintenance varies
 
greatly. The amount spent is left to the owners' descretion. Weekly
 
maintenance costs for the selected firms ranged from &25.00 to 65.00 per 
week. Facility maintenance accounts for 65 percent of total maintenance cost.
 
Average maintenance cost is less for larger firms.
 

Retail Transportation. Retail transportation costs are only paid by those
 
firms not located In the central market dist:ict of San Jose. This cost is
 
assumed to be a function of distance and frequency of purchase, not the
 
quantity purchased. For firms providing this service, the average
 
transportation cost is J175.00 per week. This represents 5 percent of their
 
retail margin.
 

Other Costs. Cutting utensils, licenses to operate and telephone costs
 
are included in this category. Firm3 generally possess three large knives for
 
cutting and trimming fish. Each costs about eIO0.O0 per month. Operating
 
licenses, which are renewed with the local municipality every two to three
 
months, cost about 025.00 per month.
 

Returns. Returns are the residual obtained by subtracting the cost 
components identified above from the value of the retail margin. The value of 
the retail margin is equal to total sales minus purchasing costs. Returns 
Include profits or losses accruing from retail operations, returns to net 
worth and the owner's opportunity cost. When returns per firm were plotted 
against firm size, measured in terms of average weekly quantity purchased, two 
trends emerged. Firms of similar size earn different returns (Figure 6). In 
each Instance, returns increase with firm sizes. The differencL in the trends 
is explained by the fact that firms carrying a more expensive product mix can 
earn greater per unit returns. 

http:depreciation.20
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TANE 14 

3EA)XOHN OF 11E ABSOUI RETAIL MARGINS FOR SELB FIRMS 

Fims 

138 17 021 

Weighted Average 
Retail Price/Firm 
Weighted Average 
Purchase Price/Fir. 
Absolute Margin Retail 
Costs/Kilogram 
Labor 

$10.90 

f 755 

t 3.35 

# 1.11 

$10.11 

7.92 

f 2.19 

$ .77 

$5.65 

$4.05 

$.60 

t .42 
Storage 
Packaging 
Rent 

$ .35 
€•.14 
€ .21 

t .32 
4 .14 
t .32 

f .23 
# .14 
€ .24 

Mintnance 
Retail Transportation 
Other Costs 

€ .31 
$ .37 
* .18 

t .09 

$ .15 

t .04 

$ .08 

Returns v .68 $ .40 0 .46 
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TUAE 15 

MREAJWIOi OF 7M PEZAWL HMMM FOR SELECtW FIMS 

R35 
Firms 
#7 OZ 

........... I........... 

Retail "krgin 
Retail Costs - La
Storage 
Packaing 
Rent 
1klntenrne 

bor 
100 
38 
11 
4 
6 
9 

100 
35 
is 
16 
15 
4 

100 
26 
14 
9 

15 
2 

Retail Transportation 11 
Other Costs 6 7 6 
Gross Returns 20 18 28 

2 0DSprojation is calculated as 10 percent per am-=' on all 
storage equttpmt. 

TAL! 16 

&WAIWO OF 7M3 JE DOLLIAR H LCS= FMIS 

FITMS 
138 17 I21 

Retail Price 
Retail Hhrgin Caonents 
Labor 

100 
10 

100 
8 

100 
7 

Storae 3 4 4 
Packsging
Rent 

1 
2 

2 
3 

3 
4 

Mkintuwice 4 1 1 
Retail Trsaportation 
OtherCosts 

3 
2 1 1 

R = 
Total Retail Hkrgn
Wholesale Price 

6 
31 
69 

4 
238 

76 

8 

72 
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C. Retail Performance
 

This section will evaluate retail performance by examining returns for the 
selected firms. It is argued that if the system is not operating efficiently, 
then "returns to management" must be excessive. 

Attempts to obtain estimates of opportunity costs were unsucessful, so 
fire profits or losses cannot be separated from the owner's salaries. 
Consequently return to net worth cannot be used as measure of profitability. 
Emphasis is therefore placed on "return to management" as a measure of retail 
performance. Return to management is obtained by subtracting return to net 
worth from returns, as defined above. The rate of return to net worth is the 
rate that could be earned in a savings account, 6-3/4 percent. This rate does 
not include any risk incentive. 

Not worth is defined as the present market value of equipment and the 
retail outlet. The present values of the "derecho de llave'"have been 
excluded for the following reasons. First, accurate estimates of their 
present value are not available for all firms, and second, the "derecho do 
Ilave" appreciates at an unknown rate. Its value and rate of appreciation are 
related to the physical and economic size of the firm as Well as its location. 
The rate of appreciation appears to be large enough to justify purchase of the 
derecho as an investment. This may explain the presence of absentee owners in 
the industry. If the "derecho de Ilave" were included and interest accrued to 
Its present value, return to capital would be underestimated. 

Before addressing the question of profitability, the retanl margins for 
the three firms are discussed. The breakdown of each firm's margin confirms 
that economies of scale have a significant impact, on reducing costa. Internal 
costs per kilo are 12.67, il.79 and i.60 per firm, in order of increasing 
size. The g-eatest savings are realized in labor, storage, maintenance and
 
other costs. Rent and packaging costs do not decrease as firm lite Increases.
 

Per unit returns do not increase with firm size. They are a function of 
both the product mix and economies of scale. This is clearly demonstrated by 
coiparing the average weighted retail margins, costs and returns for firms 
numbered 38 and 7. The difference in the size of each firm's margin, 03.35 
versus J2.19, more than offsets the lower average cost enjoycd by the larger 
firms. Profitability therefore reflects the ability of management in
 
selecting a product mix which will maximize profits subject to constraints
 
Imposed by local demand and competition. 

Weekly returns during the Interview period for the thre firms were 
0275.00. 1288.00 and 1829.00. If a 6-3/4 percent interest rate is assumed 
the approximately 50 percent of returns go to net worth. For the largest 
firm, the return to net worth is 15 percent. On the average, about 2 percent 
of the consumer dollar is retained as returns to net worth. The owners' 
salaries for the two smallest firms are ilAS.00, which is approximately the 
going weekly salary for employees working in pscaderias. The fresh fish 
retailing industry In Costa Rica is sensitive to the rate of return to net 
worth. For instance, with a 14 percent rate of return, the mean interest on 
loans given to small businesses by the Banco Central de Costa Rica, there are 
no returns to the managers of the smaller firms. The return to management for 
the larger firm drops form J701.00 to 1564.00. 

IV. Conclusions and Recommendations 

Efforts to promote developeent have been concentrated largely at the 
by thisproduction end. Economic and social goals are not usually achieved 

one sector approach as it has not properly coordinated demand and supply. 
Developent efforts must therefore be coordinated at each level in the 
producer to consumer chain. 

One of the areas of developeent which deserves more consideration is 
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marketing. An efficient marketing system can create incentives to increase
 
fisheries production while simultaneously creating and sat.sfying the demand
 
for Increased production. Initiatives to increase la.rllgs should be 
accompanied by an evaluation of the marketing system to insure that it is 
capable of efficiently accommodating increases in production. 

The general objective af this study has been to provide understanding of 
the conduct and performance of the fresh fish retailing sector in Costa Rica. 
This understanding should have clarified existing and potential contributions 
of the retail sector in the overall objective of artisanal fisheries 
development. The specific objectives of this study have been: 

1) to look at retail performance by evaluating retail margins and costs; 
and 

2) to address the issue of market conduct by explaining the nature of the 
marketing margin 

The most apparent shortcoming of this study was its inability to 
accurately identify firm size. Attempts to identify firm size by use of 
structural questionnaire proved of little use. Estimates of size derived from
 
data collected by the performance survey are similarly suspect. Fluctuations
 
in supply, the absence of data identifying the extent of processing in each
 
firm and biases resulting from the sampling scheme all contributed to errors 
in identifying firm size. The absence of information on quantities of fish
 
held in reserve further complicated attempts to measure size.
 

The seasonality of supply is an additional consideration influencing firm 
size. The months during which data were collected for this thesis are 
historically the months with the largest catches. Average weekly total 
revenues and returns are therefore overstated. During the remaining months, 
seller concentration can be expected to be higher than the estimations 
presented in this study.
 

Given the time and resources available for this study, it was not pocVible 
to identify the consumer demand curve, the retail "derived" demind curve or 
the wholesale and retail supply curves. Lick of a sufficient number of price 
and quantity observations at the wholesale level, poor informition concerning 
changes in the quantities of fish sold to consumers as fillets, steaks and 
eviscerated, the absence of data on retail reserves, heterogeneous, product 
mixes and the absence of knowledge as to which species are more nearly 
substitutes are all problems that would have to be resolved before these 
demands could be estimated. 

Regardless of its shortcomingu, the general analysis and conclusions 
derived in thaz study are applicable. Competition in the Costa Rican fresh 
fish retailing industry is an effective force limiting the opportunities of 
private firms to promote their own self interest at the expense of the public. 
Entry is relatively easy and less than optimally sized firms can enter the
 
industry and compete. This stems primarily from the fact the incumbents can 
select a product mix which partially offsets the comparative advantage that 
results from existing economies of scale. T'he industry appears to be
 
responsible and flexible. This responsiveness grows primarily from the
 
relative freedom in which new management and capital enter the industry. 

Seller concentration is relatively high but does not appear to threaten 
the nature of competition within the industry. Increased efficiency 
associated with large scale operations creates a downward pressure on retail 
margins and prices. Economies of scale do not present a major deterrent to 
entry. Skilled entrepreneurs can easily enter the industry and select a 
product mix which enables them to compete with larger firms that realize lower 
per unit conta. 

Even with larger economies of scale, the Industry can be expected to 
rem-in competitive. Variations in the width and types of product mixes create 
differential pressures for price competition among retailers. The diversity 
of product lines, differences In management's objectives, strategies, and 
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quality and quantities of fish supplied to retailers maks it Impossible for 
larger firms to set price, even for particular products, which would satlafy 
all retailers.
 

An additional consideration which deters any attempts to maintain a stable 
balance of power within the industry is service competition. One firm began 
operations in June from a very poor location in San Jose's market district and 
by October was selling nearly 1000 kilograms of fish and shrimp per week. 
This rapid growth is attributed to the owner's initiative in using fally 
members to reach new markets by delivering fish at no additional charge. The 
owner extended credit freely to new wholesale customers and was thus 
successful in securing an increasing larger proportion of the wholesale 
market. 

The above conclusions do suggest that performance in the fresh fish 
retailing industry can be improved. This marketing system is not static. It 
has evolved over time and Is closely associated with overall conditions in the 
country as well as its stage of development. Economic growth will demand that 
this sector increase its efficiency, thus providing price incentive to 
increase production while creating and satisfying the demand for Increased 
production.
 

General welfare can be increased by governuent efforts to assist the 
industry, particularly in the area of providing bitter information. The Costa 
Rican Department of Marine Fisheries could print a daily sheet which lists 
the volumes, composition and prices of fish products landed in Puntarenas and 
sold wholesale in San Jose. This type of service will further competition 
and. as it accumulates, assist interested individuals in identifying any 
anomalie(s) that may occur in this market. 

An important area of government participation which would stimulate market 
development is that of legislation designed to establish guidelines or 
standards for product quality. It is obvious that man chooses his food by 
appearance and taste, so a system of quality control would protect the 
consumer and increase demand. 

Most fresh fish retailers are housed in public markets so projects dealing 
with modernizetin can assist the industry. Market officials, employed by the 
government decide on the number, locations, physical size and locations of 
fresh fish retail outlets. The government is therefore in a position to 
influence market structure and ultimately performance. 
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CHAPTER 22 	 CHEMICAL ANALYSIS, SENSORY EVALUATION AND STUDIES
 
OF ALTERNATIVES IN THE HANDLING, PRESERVATION AND
 
UTILIZATION OF FISH IN GUATEMALA AND COSTA RICA
 

BY L.J. Nutley, H. Graham, If.Jimenez, C. Zuniga
 
C.O. Chichester and T-C. Lee
 

Following the survey on the "State of the Art of Fish, Fish Preservation 
and Usage in Guatemala and Costa Rica," a series of investigations was planned 
for both countries. These may be enumerated as follows: 

1) Proximate analysis of some common species of edible fish in Guatemala.
 
2) Analysis for insecticide residues in the species analyzed (Guatemala).
 
3) Chemical analysis of common species of fish in Costa Rica.
 
4) The use of a chemical and physical method for assessing fish quality
 

(Costa Rica). Hypoxanthine test. Torrymeter test.
 
5) Sensory evaluation of common species of fish eaten in Costa Rica.
 
6) Correlation between chemical and sensory methods.
 
7) A study of alternatives in the handling of fresh fish.
 
8) Salting and drying of fish.
 
9) Overall summary and recommendations.
 

I. Proximate Analysis of Guatemala Fish
 

These analyses were done at the Central American Institute for investi
gation and Industrial Technology (Instituto Centroamericano de Investigacion y
 
Technologia Industrial, ICAITI), which, as previously indicated, served as one
 
of the cooperating arms of the project in Central America. Eight species of
 
fish were analyzed for their contents of moisture (humedad), fat (grasa),
 
protein (proteina). and non-protein nitrogen (nitrogeno no protelco). All
 
determinations were done in duplicate according to the procedures outlined by
 
the A.O.A.C. The results of the analyses are summarized in Table 1.
 

II. Analysis 	for Insecticidal Residues in Guatemalan Fish
 

A considerable amount of insecticidal spray is used to combat diseaaes of
 
cotton and other cultivated plants In Guatemala. Inevitably, some of these
 
insecticides enter streams and/or estuarine waters from which fish are
 
harvested. Any effort to improve the nutritional status of developing nations
 
cust consider very seriously not only the protein content of the recommended
 
food or diet but also the wholesomeness and safety of such commodities. For
 
these reasons, it was thought necessary to analyze commonly consumed species
 
of fish for their content of DDT and Dieldrin. The results are summarized in
 
Table I.
 

I1. Proximate Analysis of Fish in Costa Rica
 

Any process advanced for the preservation of fish will depend heavily on 
their composition. Fat content, in particular, is known to be an important 
parameter. Methods used for the preservation of fish from temperate waters 
may not be directly applicable because the species and, therefore, the 
composition of the fish may be differe,. As was done in Guatemala, 
therefore, analyses f-r moisture, protein, fat, non-protein nitrogen were 
done. The Iodine index was done here also. Nine types of fish commonly eaten 
in Costa Rica were analyzed In quadruplicate. The results are summarized in 
Table 2. 

An analysis of Table 2 leads to the following conclusions
 



0 TABLE 1. Analysis of Fish in Guatemala 

Species Moisture 
I 

Protein 
lNx6.25) 

N.P.N. 
I 

Fat 
% 

pp.DOE 
ppm 

ppODD 
PI 

PPDT-
ppm 

Dildrin 
PM 

Black bass 78.45 19.31 0.35 0.89 0.05 0.01 0.04 
1/12171 
Black bass 81.09 18.82 0.27 0.21 --- ... ... .. 
2313179 
Crappie 68.69 27.58 0.40 1.22 0.09 0.01 0.06 0.01 
111277 
Crappie 80.70 17.22 0.25 0.39 ... ... ... .. 
2313179 
Guapote7112178 79.66 19.95 0.31 0.97 0.15 0.04 0.06 0.02 

Blue gill 75.99 21.39 0.31 1.56 0.02 0.01 0.02 
9112176 
Blue gill 79.71 20.49 0.26 0.80 -- ... ... .. 
2313179 
Guapote 
2913179 

76.33 21.19 0.32 1.38 --- ... ... .. 

Lisa 76.98 21.46 0.01 1.07 0.04 0.03 0.08 
29111178 
Usa 76.98 20.85 0.33 0.96 ... ... ... .. 
910179 
Mojarra 66.37 26.21 0.59 4.39 0.10 0.19 0.09 -
7112171 
Mojarra
29131 79 Vtt~ 

75.37 21.95 0.31 2.03 ... ... ... .. 

Mojarra (Riodulce)
6/dt t 

65.33 31.21 0.50 2.58 0.09 0.01 0.05 ---

Mojarra (Riodulce)L1_13a9Z 77.90 21.76 0.34 0.66 ... ... ... ... 

Pupas enteros
7/12/71 

73.29 17.19 0.25 4.94 0.0S 0.013 0.09 0.02 

Pupas grandes 18.17 41.65 --- 7.25 ... ... ..-
(secosy salados) 
NaCI=13. 751 
Pupas psquenos 19.29 40.69 --- 8.33 ... ... ..-
(secosy saados) 
NaCI= IS. 691 
Sierra 75.46 21.09 0.37 1.67 0.65 0.06 0.47 0.19 
29111178 
Sierra (San Jose) 74.60 22.96 0.01 2.92 1.23 0.16 1.25 0.14 
7112176 
Sierra 74.14 21.43 0.53 2.93 ... ... ..--
Aprill9179 
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TABLE 2. Analytical Data of Fish in Costa Rice 
Analysis 1-Ju AvgSample 

9-uly #3-Jan. Average#2-Oct. 91-April 

- - - - - - - - - - - -- a. Corvina agria- ----------------

I moisture 77.6 79.9 77.4 77.8 78.2 
I protein 20.2 22.5 20.2 23.0 21.5 
Sfat 1.0 0.7 2.2 1.8 1.4 
Non-protein nitrogen 0.24 0.34 0.34 0.3 .31 
iodine Index 103.7 --- 70. 71.3 81.7 

------ ------- b. Corvina aguada ...----.-.-.--------
% moisture 79.6 77.5 80.6 80.0 79.4 
I protein 17.5 19.1 18.9 18.7 18.6 
S fat 0.5 2.5 0.8 1.0 1.2 
Non-protein nitrogen 0.21 0.24 0.3 0.3 .26 
iodine index --- 83.9 62. 90.1 78.7 

--- - - - - - - -- c. Corvina cinchada ...-.-------------
moisture 78.7 79.4 78.8 78.6 78.9 

I protein 20.7 19.1 21.5 21.3 20.7 
I fat 0.3 0.8 0.9 1.4 .85 
Non-protein nitrogen 0.3 0.32 0.39 0.3 .33 
iodine index --- --- 58. 77. 67.5 

--- -- - - - - - --- d. Corvina china ...-.----------- ---
I moisture 78.0 80.3 79.1 77.6 78.8 
%protein 20.8 19.0 19.5 20.7 20. 
1 fat 0.1 0. 0.8 1.3 .65 
Non-protein nitrogen 0.29 0.34 0.31 0.1 .34 
iodine Index --- --- 121. 61.8 92.9 

--- --- - ------- e. Macarela ..-.--.-.-.-----------

I moisture 78.7 77.1 75.3 73.3 76.1 
%protein 20.2 20.8 20.9 20.7 20.7 
1 fat 0.1 1.7 3.9 4.2 2.6 
Non-protein nitrogen 0.34 0.47 0.42 0.1 .1l 
Iodine index --- 107.8 66. s. 75.9 

----------- f. Tiburon- - ----------------

I noisture 75.6 77.3 75. 71.3 75.7 
S protein 22.1 22.4 21.9 26.0 23.9 
I fat 0.6 0.7 1.2 1.1 .9 
Non-protein nitrogen 1.03 1.11 0.92 1.3 1.17 
Iodine Index --- --- 74. 52.7 63.11 
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Table 2, continued 

Analysis -Sample
n -July 92-Oct. #3-Jan. eq-April Average 

g. Jurel .................. 
I moisture 74.9 76.4 75.5 77.4 76.11 protein 19.9 23.1 21.2 22.9 21.8%fat 2.3 1.1 3.1 1.5 2.0Non-protein nitrogen 0.33 0.32 0.38 0.8 .36Iodine index 95.8 110.0 66. 83.2 868 

h. Cuminate colorado .--.-.-.-----------
I moisture 79.3f 80.1 80.1 78.9 79.6protein 20.3* 18.2 17.5 19.3 18.8
I fat 0.1* 0.6 1.0 1.2 .8Non-protein nitrogen 0.31' 0.32 0.27 0.30 .30
Iodine Index --- ... 87. 62.3 74.65 

-- .--------------. Bagre ..................
 
I moisture 79.3* 78.5 78.5 80.0 79.1%protein 20.3* 19.3 20.4 23.0 
, fat o.q 1.1 1.4 1.5 

20.8 
1.1Non -protein nitrogen 0.31' 0.1 0.30 0.3 .33

Iodine index --- 110.2 B8. 70.5 '89.6 
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1) In Corvina aguada, the percent of protein remained constant throughout
 
the various seasons. However, fat content varied greatly being lowest
 
between July to October and highest between January to April. In
 
July, the iodine index was comparatively higher, but, in the absence
 
of data for the month of October, no conclusion can be drawn with
 
respect to this value for ther period July-October. Between January
 
to April, the value was relatively constant.
 

2) Regardless of the species, there was no great variation In the protein
 
content.
 

IV. Sensory Evaluation of Fish in Costa Rica
 

As compared to Costa Rica, the consumption of fish in Guatemala can be
 
considered to be relatively low. The decision was made, therefore, to limit
 
work in Guatemala to cursory analyses only.
 

The large amount of fish caught in Costa Rica, the possibility of
 
promoting wider consumption by the rural population, the protential use of
 
species which are not being fully utilized now and the need to assess the 
efficacy of any preservative method advanced, dictated that sensory evalua
tions be done on the species of interest.
 

In order to proceed with this aspect of the investigation, It was neces
sary to train a panel of Judges. The details on this are described below.
 
Samples of the score sheets used and of the different types of odors or
 
scents (olores) which may be detectable are attached.
 

The ultimate judgement as to the quality of fish is made by the human
 
senses. Fish are of the highest quality for eating purposes Immediately after
 
death. This is reflected in their appearance, odor and flavor. As time
 
passes, quality decreases at a rate dependent on both external and internal
 
factors. External factors include temperature, fishing method, care in
 
handling, presence of degradatLve bacteria and thoroughness of evisceration.
 
Internal factors include the species of fish, physical condition, and presence
 
of digestive enzymes in the gut. The primary test of how these various
 
fa:tors Influence fish quality, or its "freshness," Is that of sensory
 
eviluation, preferably by a trained panel.
 

Two thesis projects begun to complement work Initiated at the University
 
of Costa Rica, required the sensory evaluation of fish. One thesis, conducted 
by lHannia Jemenex, concerned the correlation between various methods of 
dutersning fish freshness. The other thesis conducted by Cira Zuniga, 
measured the effect of two variables In fish handling. The first variable 
was the type of ice (flake vs. chipped block ice) and the second variable 
the tUme the fish was left without ice (0 vs. 5 hours). The following Is a 
description of the panel training and procedure used In sensory evaluation of 
Corvina aguada In this work.
 

Panel training. Thirteen people, employees of CITA, twelve males and one
 
female, expressed Interest and willingness to participate in a trained panel
 
to evaluate fish quality for two thesis projects.
 

An Initial session was held February 9, 1979 to explain the general 
purposes of the research and outline what the panelists' contribution would 
be. The requirements In time and training were discussed. Five Corvina 
reinas, the only Corvina available on that date, were examined. These fish 
had received different treatments in an attempt to simulate varying time of 
fish in ice. Two had not been removed from the ice, one had been held one 
hour at room temperature and returned to the ice, one wigs held five hours at 
room temperature and returned to the ice and a fifth had been kept overnLght 
at ambient temperature. 

After tho prospective panelists left. a practice seerion wis held to 
determine how the fish should be prepared for evaluation of che raw an cocki'm 
suscle. One fillet of each fish was removed and skinned; the skinned fillet 
,as then cut into cubes of approximately 1 1/2 cm to a side. The pieces fi:oa 
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five fish were combined, mixed and 20-30 grams placed in a plastic wrap for 
the raw sample and in aluminum foil for the cooked sample. Mixing the fish 
helped compendte for the inherent variability betweeni individual fish within 
the same treatment. Cooking time was tested at 3, 6 and 9 minutes. Four 
minutes were then tested and found to be the optinum, though less fresh 
samples seemed to be slightly overdone. It .a. then determined that the hot 
pack,.tb of fish should be allowed about five minutes to cool enough so as to 
h. tasted comfortably. 

Corvina aguada was purchased in Puntarenas on Mirch 4, 1979. Four were 
well iced and very fresh. Several more were purchased from another vendor. 
lese fish were being kept at the bottom of an Ice chest with no ice; their 

eyes were sunken and they were obviously not as fresh as those obtained 
earlier. These fich were used for a training session on Mrch 5th to develop 
terms useful in describing the fish. Pnelist-i were asked to list characteri
stics of the fish; its general appe;rance, raw odor and cooked odor and 
flavor. The first session evalutng the whole fish was held beginning at 
7:10 in.. -i.. the pnelists arrived for work. Thirteen people participated. 
liv fir..: ive fish were the fresher ones, the second five were less fresh in 
,ppe Irl,',. The panelists generally were unable to des~cribe the fish without 
,i:. t' , rds "fresh" or "good." Few used terms that were more descriptive. 
\t ,,a,rl1er session, the fish were f illeted and prepared as previously 
(N.;Caihe 1. Panelists were scheduled at 10:30, 11:00 and 11:30 a.m. for the 
sec:ond panel session.
 

A meeting at 2:00 p.m. was then held to discuss the results of the earlier 
tests and to evailuate 20 odorants. The panelists were asked to smell various 
Items in opaqiue white plastic bcwls covered with perforated aluminum foil. 
They were then asked to indicate what the bowls contained (or smelled like)
 

ond to note if tills odor had any connection with the odor of fish. These 
odorants were taken from a list of characteristics used to evaluate freshness 
of flounder (Appendix A). The odorants and results follow, as well as score 
sheets and results (A-I). 

A suLond training session was held on March 9 using tile remaining fish 
left after evaluation on ,Mtarch 5 and a second set of fresher fish purchased 
March 8 from tle central market in San Jose. Tilepanelists were again asked 
to note characteristics describing tilesamples. A list of possible terms was 
provided. Sine references were evaluated at 2 p.m. Score she,t,;,terms and 
results are shown In Appendix A-2. 

A third training session was held on March 15 using a score sheet with 
category sczles for the various parameters. Terms were adapted and translated 

from Connell (1975) and from a "flatfish scoresheet" (Appendix A). In the 
afternoon, a discussiomn was field with the majority of the panelists 
participating. Th ;cre, each panelist assigned the two fish (the same fish 
as o nirch 9)),wert- :jotud on the blackboard and wide variations between 
panelists fnhbwed the need for more training. A few members seemed to be 
judging overly airshly, perhaps because they had not secn a really poor sample 
as yet. It was decided to take appearance of the flesh from the general 
aspect sheet and add it to the evaluation oi the raw samples in the second 
daily session. 

A fourth training setsion was held on Harch 22 with fish purchased pre-
vol,,Ily iid a 'ifth session on March 27. Five fish were evaluated by each 
paneil%.. ,l auoilyits of various was done on the results. The panel was able 

to differentiate the two groups of fish. Score sheets, results and analyses 

for the third, fourth and fifth sessions are shown in Appendix A-3. In the 

fourth iand fifth retsionv, each panelist evaluated five fish. Two were the 
fresher sampl.s from Puntarenas and three the "less fresh" samples from the 

market in San Jose. The order was the same for all panelists. 

On April 6, a final training session was conducted with 31 items and 10 
panelists. The panelists were asked to describe the odor and indicate If it 
had any relation to the fish they had evaluated previously. The items were 

http:pack,.tb
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then ranked on order of the number of panelists who said that item was a 
characteristic of fish. The list is in Appendix A-4.
 

The first two experimental runs. The first session to evaluate Corvina 
agaa captured the night of Hay 29/30, 1979, was held on Hay 31, 1979 (a
Thursday) with eight of the nine remaining panelists present (eight males and
 
one female). The fish were evaluated by the panelists on the following
Hondays and Thursdays (June 4, 7, 11, 14) ending on June 18 for the handling 
study and on June 21 for the methods correlation study.
 

The panel area is located on one end of a building next to the library of
 
CITA and facing a quiet residential street. Five booths, connected by

pass-throughs to the serving area 
permit the panelists to concentrate without
 
outside distractions. Charcoal-filtered distilled water was available for
 
rinsing the mouth between samples of cooked fish. Temperature of the panel
 
area was not controlled since ambient temperature varies little. Light was
 
provided by 150 watt reflector bulbs. An inlet of air was needed in the booth
 
area but a fan vented to the outside did keep air moving enough so that the 
fish odor was removed between the panel seasons of early and late morning.


In the morning (7:30-8:15 a.m.), each panelist evaluated the general 
appearance and odor of three whole fish. Each fish was placed on a white 
plastic tray covered with white freezer wrap and identified with a three-digit

number. The side from which the microbiology sample was taken was face down
 
on the tray and the open belly facing away from the panelist. The order of 
service was at random. 

After this evaluation was completed, half of each of the five fish of each
 
treatment (two for tie handling study and one for the methods correlation 
study) was skinned and filleted and the fillet cut into cubes of approximately

1 1/2 cm to a side. Immediately after preparation 
the cubes were placed in a
 
pyrex casserole sitting in ice. The contents of each casserole (one for each
 
treatment) were mixed and 2U-gram samples were taken and wrapped in plastic
for the raw sample or aluminum foil for the cooked sample. This was 
completely by approximately 9:20 a.m.
 

During the first experimentil run, all panelists at one time period

received the same order for the raw samples and the same order for the cooked

samples (different than the raw samples). Across the entire run the order was
 
partially balanced (i.e., all of tile six possible orders of presentation for
tie three samples were used an equal number of times, if the presentation was
 
balanced). lurin, the second run, each panelist received 
 the samples in
 
different orders and the order for each session was. therefore, partially

balanced (both first aid second panels).
 

Sample trays were prepared with six white plastic saucers Identified by
random three-digit numbers, three saucers in tile front for the raw samples and
 
three saucers in 
 the second row for the cooked samples. Before each session,
the raw samples were removed trujm the refrigerator approximately 15 minutes 
prior to the hour and placed on the correslllding dishes. Five to seven 
minutes to the hour, thel:ooked satmple packets were placed in sim.acring Water 
and cooked f,)r four minultes. They were then drained anid placed oil tile corre
sponding nah;cer%. lhe trays with the score sheet were then placed In tie 
booths.
 

Panelists were schedled to arrive at I10:00 and 10:30 a.m. They were not 
as prompt as would he desired .ind thus the samples were not. at tile 'lame 
temperature for all evalittions. Ill aidition, aii panelists were not present 
at all sessions doe to travel, illness and vacations. 

The second ruln was ident ical to tile first except for the sample order. 
The second run began on Thursday, June 28, and was completed on Jlly 16, for it 
total of six sessions each .Monday and Tllrsday (Jule 28, July 2, 5, 9, 12 and 
16).
 

Sources of error. The teper.,ture of the samples was not controlled as 
rigidly as would have been desirable. Ill tile first session with whole fish, 
the temperature of the fish varied between 12* and 20*C. Tle cooked sample 
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was steaming for some and cool for those who arrived 10 to 20 minutes late.
 
There was an obvious influence of appearance and odor of the fish
 

evaluated in the early panel of whole fish on samples of cubed fillet tested
 
in the second panel. One concrete example occurred on the last day of the
 
first run. Two panelists were absent from the first panel and thus did not
 
see the fish prepared for the second. Their scores for cocked odor and flavor
 
were higher than the scores of the other panelists for the fish of the methods
 
correlation study. It evidently was of better eating quality than its outer
 
appearance indicated.
 

Another problem was that the panelists knew how long the fish had been
 
held since capture. We indicated that we would be introducing other fish
 
unannounced and this may have helped somewhat in eliminating part of the bias.
 
After one session, one panelist was convinced that we had done just that--put
 
in a fresh sample among the older ones.
 

The types of scale used in this work is that commonly used for fish.
 
However, it is not the most adequate one conceivable. It is actually an
 
attempt to compress much information into one scale. Each grade level has
 
several descriptive terms which one hopes would cover the major
 
characteristics of the fish at a given quality level. The problem is that the
 
fish 	may exhibit characteristics in a more complex manner and one fish may
 
have odors found in several grades. The panelist is then frustrated since
 
there is no way to use this system to record his actual impressions. He has
 
to decide which are the more important aspects and ignore the rest. Each 

panelist may come to different conclusions. The most promising way of 

evaluating these complex changes aould be to mearure all characteristics
 
individually and allow a computer to chart the changes across time. This
 
would be an adaptation of Harper's et al. (1968) method using 44 odors as a
 
basis for evaluating a complex aroma. Each is measured on a 5 point scale.
 
Thus, terms useful in describing fish would be developed, the panel trained
 
to recognize these and evaluate their intensity in fish.
 

For this study, the panelists were selected for their interest in the fish 

project. So few people were willing to be on this panel that it proved impos

sible to do a rigorous screening and eliminate those insensitive to the
 
various changes in fish or unable to reproduce their ratings. This would be
 
desirable.
 

V. 	Chemical and Physical Assessment of
 
Fish Quality and Correlation Studies
 

To facilitate the rapid assessment of fish quality it is desirable to have
 

one or more easily executed tests.
 

Among the chemical tests, the hypoyanthine test Is one of the most widely 
used 	for assessing fish quality.
 

Physical methods for the determination of fish quality are, up to the 

present time, less popular and less reflective of the actual quality of fish.
 
The best known method is the Torrymeter test which Is based on the dielectric
 

properties of the sample.
 
Although preliminary work was (lone at the administration site of the grant 

(Rhode Island), the results served mainly to establish methodology helpful for 

actual work on tropical species in Cosita Rica. Therefore, in Costa Rica, the
 

hypoxanthine test and measurements with the Torry meter were repeated on a
 

species of tropical fish.
 
A study on the correlation between chemical, sensory and instrumental
 

methods was done, also. These are all desvribed and summarized below. 
The exroltation of marine re(nourtec Is increasing in Costa Rica with both 

economic ,nd nutritional results. As a consequence, fresh fish consumption is 

also Increasing. A great variety of meth:)ds exists to determine the freshness
 

of fish. However, most studies completed to date have dealt with species
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different from those commonly found in tropical waters. Thus, there Is a need
 
to find methods applicable to our commercially impurtant species.
 

The species selected for study in this work was the Corvina aguada
 
(Cynosclum squamipinnis). This species is found in surface waters and is
 
obtained in good quantity throughout the entire year. Fishermen and consumers
 
consider ita fish of prime quality.
 

The fishing site where Corvina aguada was found (for this study) was in
 
the province of Puntarenas, Gulf of Nicoya, at the north coast of Caballo
 
Island.
 

Freshness was determined using the analysis for hypoxanthine as the
 
chemical method, scoring by a trained panel as the sensory method, Torry meter
 
measurements as the instrumental nethod and total plate count as the micro
biological method. Samples were taken twice per week, Mondays and Thursdays,
 
until the panelists decided analysis should not be continued due to the
 
disagreeable state of the samples.
 

Methodology employed. From experience, fishermen know that there are two
 
tides per month in which Corvina aguada is most plentiful. These tides are
 
related to lunar movement. It has been demonstrated that to obtain the
 
largest quantities of aguada, the optimum tides are between 9 and 9.5 feet
 
with the casting of the net between 16:00 and 16:30 when the tide begins to go
 
out. Before fixing the dite for the trip to the port of Puntarenas, the tides
 
were analyzed by consulting a table of tidtes that Is distributed to the
 
fishermen. Once the date was set, equipment was made ready and transr.rtation
 
was arranged.
 

The first date set was May 5. However, the trip was not completed due to
 
an accient en route. For health reasons the trip was postponed until May 29.
 

Due to the tardiness of the fishermen, we set out for the Gulf of Nicoya
 
at 17:00. The net was first cast at 18:3U. The net used was a gill net with
 
a mesh area of 3.5 inches, a width of 210 inches and a length of 500 meters.
 
Water depth was approximately 12 meters and sea temperature at the bottom was
 
82*F and at the surface 80°F.
 

The net began to be pulled in at 22:30 and due to the limited space in the
 
boat the fish could not be eviscerated immediately, as had been hoped, but two
 
hours later after the net had been cast out the second time. To eviscerate.
 
the fish, a cut was made from the gills to the anus. The viscera were then
 
pulled out by hand and the fish washed with sea water. They were then placed
 
in styrofoam ice chests with flake ice. Since the capture In the two castings
 
of the net was not sufficient, it was necessary to purchase fish from another
 
launch, its treatment in evisceration and storage unknown. (When purchased,
 
the fish had been eviscerated and were on ice.) The evisceration was
 
incomplete making it necessary to finish at the receiving site, washing after
wards with potable water.
 

The return to the port was on May 30 at 10:00. The fish were transported
 
to CITA, remaining in the same styrofoam ice chests as before. They were
 
packed in flake ice, some made at CITA and the rest by the National Production
 
Advisory Board in Puntarenas.
 

The second run was on June 26. The procedure followed was similar to that
 
described above with times varying as follows:
 

Departure from San Jose 10:00
 
Arrival in Puntarenas 12:00
 
Departure for the Gulf of Nicoya 15:00
 
First casting of the net 16:30
 
Net brought in beginning 20:30
 
Net brought in ending 23:00
 
Fish put on ice 2:30
 

Since enough fish were caught for the study, it was not necessary to purchase 
additional fish. Water depth was the same as before. Water temperaturo was 
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not taken since the thermometer was not available. 
!mplipA. Upon arrival at CITA, the fish were transferred to plastic fish 

boxes, sixlish were placed in each box and the fish, as well as the boxes, 
numbered. These were stored in a cold room at a temperature that varied 
between 4 and 5 de.Irees. To facilitate sampling, the cold ronm was used only 
for the fish in this study.
 

On the day of analysis, it was necessary to complete three samplings 
beginning at 5:30. First, 16 fish were taken at random for the Torry meter 
measurements. The meter was placed near the gill flap in the dorsal area and
 
the measurement made. The second sampling was of 5 of these 16 fish. This
 
sampling was also done at random. These were the 5 fish that would be
 
evaluated by the sensory panel and by chemical analysis. The other II fish
 
were returned to the boxes. For the panel, the 5 fish were analyzed
 
individually (for general aspect and together for the raw and cooked pieces).
 
For chemical analysis, a third random sampling was made to select two fish 
that would be analyzed individually In addition to the mixture of five.
 

The sample of five fish was prepared and at 7:30 was taken to the sensory
 
testing area; the general aspect was graded first and later pieces of raw and
 
cooked muscle.
 

Then samples were taken for chemical analysis. The two first that were 
sampled Individual for analysis were used. Twenty-five grams were removed 
from each fish. For the mixture of five fish, five grams of each were 
removed. 

Procedure followed for hypoxanthine analysis
 

Reference: 	 N.R. Jones, J. Murray and (in part) Mrs. E.I. Livingston and C.K. 
Murray. 1964. Rapid estimation of hypoxanthine concentrations as 
indices of the freshness of chill-stored fish. J. Sci. Food 
Agricul., 15:763-774. 

I. Weigh a 25 gram sample of fish. 
2. Add 50 ml of HCIO 4 (0.6 N.)
 
3. Homogenize 1-2 minutes, using an electric blender.
 
4. Filter over filter paper using suction.
 
5. Take 25 ml of supernatant.
 
6. Neutralize with 30% KOH to pH 6.5-7.0 using a magnetic agitator.
 
7. Add distilled water to complete 37.5 ml. 
B. Refrigerate to precipitate KCIO 4.
 
9. Filter through filter paper. 
10. Take 0.5 ml of supernatant. 
11. Add 2.0 ml of distilled water. 
12. Add 2.0 ml of phosphate buffer 0.25 M, pH 7.6 
13. Add 0.5 ml of xanthine oxidase solution, 0.032 IU. 
14. Place in water bath at 37C for 30 minutes. 
15. Read in 	spectrophotomerer at 290 na. 
16. Compare 	 the absorbance value obtained with the standard curve. 

Note: When the absorbance was very high, as in the last days of sampling, it 
was found best to take 0.25 ml of the sample to get a better reading on 
the graph and then multiply the result by two. 

Preparation 	of the hypoxanthLne stan :ard curve.
 

A standard curve was prepared with lovels of 20 mg to 100 us of 
hypoxanthine (Hx). "" - micrograms. 
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Standard Zosyme

No. Solution HX H20 Buffer Solution
 

Hz, (21) (vz) (11) (ml) (01) 

+ - - 2.5 2.0 0.5 
1 0.1 20 2.4 2.0 0.5 
2 0.2 40 2.3 2.0 0.5 
3 0.3 60 2.2 2.0 0.5 
4 0.4 80 2.1 2.0 0.5 
5 0.5 100 2.0 2.0 0.5
 

++ 0.5 ml of unknown 2.5 2.0 

sample
 

Whero + and 4+ are blanks to correct the absorbance; + enzyme blank, 4+ hypo
xanthine blank.
 
hasurements were made using a lPye Unlcas SP6 spectrophotowter. 

Comments. The results obtained with the Torrymeter demonstrate that the 
mean oTmeasurements in general decreases as the number of days in storage 
increases. However, for every reading obtained euring the same sampling day, 
one can observe the great variation existing between one fish and another. 
With the purpose of finding reasons for this variability, weights of the fish 
were recstded for the second run and it can be seen that the weight of the 
fish is not related to the reading obtained. The weights are included for 
reference.
 

In the results fro the chemical test a great Increase (in hypoxanthine
 
content) is observed across time. However, there was also a great difference
 
in values between individual fish and the mixture of five. It is, therefore,
 
advisable to study this phenomenon on greater detail.
 

As far as storage techniques are concerned, they are quite good. The 
plastic fish boxes are served well. The only change made was to make four 
small holes in the bottom for drainage. The boxes with ice keep a consider
able time. 

Results and Discussion. Results of analysis of variance of "treatment vs.
 
session" for the handling study show that sessions were significantly
 
different in all cases. Treatments were significantly different in three of
 
the six sensory parameters tested--general aspect (whole fish) odor, raw 
muscle color and cooked muscle odor, as well as for the Torrymeter data. 
Using Duncan's multiple range test, each mean was compared with every other
 
mean to find which treatments were those significantly different at the 5%
 
level of probability (Amerine, Pangborn and Roessler, 1965).
 

The shortest significant range, Rp, for comparing the largest 
and smallest of p mean scores is given by QpSsx, with 
(n-I) (k-I) degrees of freedom, where the appropriate value of
 
Qp can be obtained from Table C in _the Appendix. The 
standard error of any mean score, sx , can be calculated
 
from ex - error variance/k.
 

From Table G, Qp - 3.01 (p-2); 3.16 (p-3); 3.25 (p-4) with a probability of 
52.
 

General Aspect Odor (whole fish)
 

- 0.1807 Rp - 0.54 (p-2); 0.56 (p-3); 0.58 (p-4) 
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TABLE 3.
 

HYPOXANTHINE DATA 

First Run 

DaeAbsorb. Sample Enzyme Blank Arb. Value/Blank 	 Hypox. Grap ogsAbsorb. 	 Absorb. Absorb. Grm fs 

May 31 	 A 0.439 0.123 0.091 0.225 24.5 1.11 
B 0.544 0.123 0.127 0.294 32.0 1.44 
C 0.452 0.101 0.228 24.7 1.11 

June 4 	 A 0.389 0.126 0.140 15.5 0.70 
B 0.379 0.124 0.142 15.4 0.70 
C 0.479 0.103 0.248 26.5 1.20 

June 11 	 A 0.356 0.063 0.170 18.6 0.84 
B 0.398 0.157 0.118 12.7 0.57 
C 0.534 0.104 0.307 33.5 1.51 

June 7 	 A 0.540 N 0.100 0.317 35.5 1.60 
B 0.366 N 0.048 0.195 22.1 1.00 
C 0.556 0.058 0.375 40.0 1.80 

June 14 	 A 0.280 0.125 0.024 0.131* 14.5 1.31 
B 0.415 0.125 0.034 0.256' 28.5 2.57 
C 0.522 N 0.044 0.353* 38.2 3.44 

June 18 	 A 0.420 0.049 0.246' 26.4 2.38 
a 0.641 0.049 0.467' 51.0 4.59 
C 0.667 ' 0.123 0.419* 45.5 4.10 

Where A and B are Individual fish; C Is a mixture of 5 fish. 
*These results were obtained with 0.25 ml of sample. 
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TABLE 4. 
HYPOXANTHINE DATA 

Second Run 

Date Sample Enzyme Hypox. Real Value deslAbsorb. 	 Blank Blank rb. Graph fisAbsorb. 	 Absorb. Absorb. )rh 
June 28 	 A 0.362 0.125 0.062 0.175 19.3 0.77
 

B 0.q70 " 0.097 0.253 27.5 1.10
 
C 0.364 " 0.079 0.160 17.5 0.70
 

---.- ....... 
 ............------------------------------------------------

July 2 	 A 0.4q 0.116 0.163 18.5 0.7q


B 0.563 " 0.100 0.338 37.0 1.48
 
C 0.548 " 0.12 0.281 30.5 1.22
 

---- ........ ............-----------------------------------------------

July 5 	 A 0.q92 0.126 0.098 0.268 29.3 1.19 

B 0.688 " 0.122 0.440 q7.5 1.90 
C 0.710 " 0.151 0.q33 46.S I,,86 

July 9 	 A 0.q77 " 0.058 0.293 32.0 2.88 
B 0.51 " 0.071 0.3qq 37.5 3.38 
C 0.507 " 0.058 0.323 35.1 3.16 

----- ..-.................-----------------------------------------------
July 12 A 0.530 " 0.049 0.355 37.6 3.38 

B 0.516 " 0.035 0.355 37.6 3.38 
C 0.442 " 0.039 0.277 30.5 2.73 

--- ..- ,-..................-----------------------------------------------
July 16 A 0.910 " 0.081 0.703 76.1 6.85 

B 0.69q 0.079 0.489 53.7 4.83 
C 0.498 0.054 0.318 35.0 3.15 

Where A and B are Individual fish; C Is a mixture of S fish. 



TABLE 5. 
TORRYMETER DATA
 

First Run 

may 31, 1979 June 6. 1979 June 7. 1979 
#Box - IFish Reading IBox - Fish Reading IBox - WFish Reading 

2-1 8 1-3 11 2-1 1
 
5-5 1 5-1 6 *10-3 2


"•-1 10 * 2-4 9 * 5-2 11
 
* 5-3 11 10-1 2 • *10-6 0 
•10-4 12 2-S 11 7-2 1


i •6-2 13 1-6 0 "3-5 2
 
81-3 7 6 6-3 11 5-6 2
 
7-3 7 7-4 1 115-4 10
 
10-3 7 10-5 S 3-3 10
 
8-5 " 6-1 6 8-6 9 

10-2 10 1-2 10 3-4 5 
2-5 9 " 2-6 11 9-2 0 
2-3 9 6-5 1 7-3 1 
9-5 5 9-2 2 10-1 6 
B-1 8 3-6 9 !-1 1 
3-1 a ' 2-2 to 4-5 13 

I" 8.3 6.6 6.5 
sd 2.0 6.2 .5 

June 11, 1979 June 14, 1979 June 18, 1979
 
#Box - IFish Reading IBox - IFish Reading #Box - WFish Reading
 

4-2 6 '7-2 1 'a--- 0
 
"6 9 10-1 0 *--" 6 
9-3 6 4-3 9 --- 1 

'2-3 7 -5 1 '--- 8 
"7-6 5 1-2 6 --- 0 
• * q9 "6-6 9 *.-'" 3 

9-2 0 9-2 0 --- 2 
10-1 0 3-3 8 --- 6 
10-2 6 " 5-6 1 " --- 5 
7-5 3 •9-6 6 --

4-1 8 •1-3 8 --
8-2 6 2-1 5 --
9-1 0 3-1 6 --
8-3 0 1-2 5 --
3-1 6 3-2 9 --
3-6 2 7-5 9 --

3 4.6 5.1 M,2 
ad 3.2 3.5 2.8 

'Fish taken In the second sampling.
"*Fish taken in the third sampling. 
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TABLE 6. 

TORRYMETER DATA 

Second Run 

Juno 28, 1979 
Weight Box-Fish Reading Weight 

July 2, 1979 
Box-Fish Reading Weight 

July 5, 17 
Box-Fish Reading 

654 g 
771 
1017 
1195 
693 

3-2 
46-6 

' 8-2 
'2-4 
11-5 

10 
16 
16 
8 
6 

1210 9 
970 
805 
667 
750 

5-2 
• 7-4 

3-4 
•6-1 
O8-5 

6 
5 
3 
7 
S 

750g 
1590 
803 
742 
539 

• 8-5 
" 6-4 
• 2-3 
1-2 

* -

0 
10 
3 
6 

16 
51 
786 
640 
803 
837 
758 
805 
750 
683 
571 
513 

4-4 
3-5 
7-2 
2-3 
6-3 
5-5 
3-4 
8-5 
2-2 
1-1 
6-6 

15 
3 

12 
9 
6 
8 
10 
6 
6 
I0 
12 

742 
966 
701 
795 
632 
988 
566 
958 
670 
803 
514 

1-2 
2-6 
4-2 
3-1 
7-5 
5-3 
6-5 
8-3 
1-6 
2-3 
6-6 

8 
9 
7 
9 
9 
10 
11 
5 
8 
6 
13 

958 
566 
683 
571 
701 
966 

1192 
707 
795 
714 
988 

8-3 
6-5 
2-2 
1-1 
6-2 
2-6 
7-3 
7-6 
3-1 
S-1 
5-3 

3 
9 
0 
6 
6 
5 
6 
5 
9 
it 
10 

7 8.9 7.6 6.2 
sd 3.9 2.6 6.0 

July 9, 1979 July 12. 1979 July 16. 1979Weight Box-Fish Reading Weight Box-Fish Reading Weight Box-Fish Reading 
988 g **5-3 8 516g '-6 11 670 g "1-6 0 
795 "3-1 8 660 "7-2 6 S09 '3-3 1
958 83 0 836 '6-3 0 691 '8-1 6
513 '6-6 8 786 "3-5 6 583 5-6 0701 ' 6-2 5 571 ' 1-1 0 683 2-2 0 
686 1-6 7 670 1-6 0 758 5"5 0
683 2-2 0 691 8-1 6 966 2-6 0 
836 6-3 1 509 3-3 2 556 7-1 2
 
556 7-1 3 583 5-6 1 671 4-1 0632 7-S 6 683 2-2 0 707 7-6 1
516 6-6 11 944 2-6 0 1192 7-3 0 
491 8-1 10 556 7-1 0 566 6-5 0
786 3-5 9 758 5-5 0 743 '3-6 3

509 3-3 5 707 7-6 2 569 6-2 1
716 5-1 8 s6 6-5 1 716 5-1 2
583 5-6 6 1192 7-3 1 518 * 6-S 0 

v S.7 2.1 0.9
sd 3.5 3.1 1.3 

'Fish taken in tho second sampling.
"Fish taken in the third sampling. 
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TABLE 7. 

CORRELATIONS STUDY 
Sensory Evaluation Results 

Whole Fish--General Aspects 
Appearance Odor 

I II II1 IV V VI VII I II II IV V VI VII 

A 5 U 4 2 2 2 2 10 9 7 U 3 2 2 
B S 4.S 4.s 3.S 3 2.S 2 10 10 9.5 7.5 4.S 3.5 
C, Is 3 3 - I 8 7 U - 4 - 2 

S U S U 3 2 9 9 8 10 9 6 4 
F S - U 3.5 2.5- 2 10 - 8 7 U - 2 
F S U4 3 2 I7 10 9 8 3 - 2 0 
, - 5 q.S 4.S 3 2 2 - 10 9.5 10 6.5 U 2 

5.0 4.3 4.0 3.6 2.9 2.3 1.7 9.5 9.0 7.7 6.9 5.2 3.6 2.2 
D 0 0.U 0.5 1.1 0.7 0.4 0.5 0.8 1.1 1.9 2.9 2.2 3.1 1.3 

Raw meat Color Texture 

A 8 7 7 8 3 U 2 S 3 3 3 3 U 3 
B 10 9.S 8 7 7 3.5 2 5 U.S 3.5 3.5 3 3 2 
C 8 8 6 7 - 2 U 3 - U 4 

-

_ 8 8 9 _ a 7_ 7 3 U 3 4 3 3 

[*10 9 8 8 8 2 5 3 4 3 3 - I 
F 9 9 -1 - I 2-y 4iS5 

" - 10 8.5 7 7 4 5 - 5 U 3.5 3 2 3 

9.0 8.6 7.9 7.8 6.7 3.9 3.1 4.6 3.8 3.8 3.3 3.3 2.6 2.1
 
5 0.9 1.0 0.S 0.8 1.9 2.1 2.0 0.5 1.0 0.4 0.U 0.5 1.1 0.9 

Cooked meat Color Odor 

A S 3 3 3 4 3 4 9 7 8 6 6 U 
T _S 4 4 U 2.5 3-10 10 8 6.5 6 3 

E- 4 4 - 2 7 8 - 6 6 -
D 4 3 U 5 q 3 _ 7 9 9 a 1 8 5 
E S S S 4 3 - 4 10 9 7 7 7 - U 
F S S - 4U 10 9 0 2 2 

S U- 4 3 2 3 - 10 8 9 7 7 3 

U.S U.3 U.2 U.0 3.7 2.9 3.4 8.8 8.9 8.0 7.1 6.5 4.8 2.4 
D 0.5 1.3 0.8 0.6 0.5 0.8 0.8 1.5 1.1 0.6 1.2 0.5 2.6 1.6 

Cooked meat Flavor 
A 9 7 8 7 6 3 1 
9" 10 10 B.5 8 5.5 3 1 
C 7 8 - 3 S - I 
D 6 9 10 9 I 
E 10 10 8 8 4 - 2 

S - 9 8 10 7 6 2 

8.7 9.0 8.1 7.5 5.8 5.3 1.3 
TT81.12 1.2 2.U 1.2 2.9 0.5 
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TAbLE a.
 

HYPOXANTHINE DATA 

Third Run 

Hypox. Average
Samplol nzyme Hypox. Real value volume 
ASob Blank Absorb. AbsorbExtract molesl &
Absorb. Absorb. (W€g) (C, I g fish s.d. 

Aug. I 0.583 0.127 0.114 0.342 31.1 55 1.80 
27 2 0.464 " 0.080 0.257 28.1 47 1.16 

3 0.751 0.089 0.535 57.3 53 2.68 W:1.61 
4 0.500 ' 0.078 0.29! 32.1 37 1.05 sd=0.66 
5 0.457 0.072 0.258 28.2 54 1.34
 

...............................................................................
 

Aug. 1 0.538 0.127 0.077 0.334 36.2 55 1.76 
30 2 0.101 " 0.085 0.189 20.9 55 1.01 

3 0.512 0.079 0.306 33.2 45 1.32 Z=1.26 
4 0.503 " 0.103 0.273 29.8 53 1.39 sd=0.36 
5 0.413 " 0.104 0.182 20.2 46 0.82 

..............................................................................
 

Sept. 1 0.509 0.147 0.094 0.268 29.3 55 1.42 
3 2 0.542 " 0.098 0.297 32.3 58 1.65 

3 0.621 " 0.098 0.376 40.6 58 2.08 x=1.70 
4 0.502 " 0.071 0.284 30.9 58 1.57 sd=0.25 
5 0.626 " 0.113 0.366 39.6 51 1.78 

.............................................................................
 

Sept. 1 0.447 0.151 0.103 0.193 21.3 57 1.07
 
6 2 0.632 " 0.080 0.401 43.3 57 2.18 

3 0.491 " 0.084 0.256 28.0 60 1.48 1.9S 
4 0.755 " 0.120 0.484 52.0 58 2.66 sd=0.65 
5 0.656 " 0.087 0.418 45.1 59 2.35
 

Sept. ! 0.607 0.138 0.081 0.388 41.9 59 2.18 
10 2 0.676 " 0.086 0.452 48.6 53 2.27 

3 0.798 " 0.090 0.570 61.1 57 3.07 2.71
 
4 0.785 " 0.102 0.545 58.4 59 3.04 sd=0.44 
5 0.763 " 0.090 0.535 57.4 59 2.99
 

Sept. I 0.685 0.150 0.079 0.456 49.1 58 2.51 
13 2 0.754 " 0.085 0.519 55.7 58 2.85 

3 0.619 ° 0.091 0.378 40.8 57 2.05 X 2.46
 
4 0.650 " 0.089 0.411 44.3 5e 2.27 sd=0.31 
5 0.734 ' 0.101 0.483 51.9 58 2.63 

Sept. 1 0.896 0.146 0.108 0.642 68.6 50 3.02 
17 2 0.730 " O.105 0.479 51.5 57 2.59 

3 0.862 " 0.110 0.606 64.8 57 3.26 X22.94
 
4 0.769 " 0.093 0.530 56.8 58 2.90 sd=0.24 
5 0.783 " 0.095 0.542 58.1 58 2.95
 

Sept. I 0.931 0.149 0.113 0.669 71.4 55 3.46
 
20 2 0.903 " 0.098 0.656 70.1 60 3.71
 

3 0.777 " 0.074 0.554 59.4 61 3.19 7-3.41 
4 0.809 " 0.083 0.577 61.8 60 3.27 sdu0.28 
5 0.836 " 0.081 0.606 64.8 62 3.54 
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TABLE 9.
 

TORRYMETER DATA
 

Third Run
 

August 27, 
08ox - WFish 

1979 
Reading 

August 30, 
IBox - *Fish 

1979 
Reading 

September 3, 1979 
IRox - Fish Reading 

* 2"4 13 * 9-6 12 * 1-1 11 
" 4-4 10 * 7-1 12 * 9-3 12 
'4-1 10 B3-4 12 *3-5 3 
'6-2 10 '9-1 11 '3-3 10 

"7-3 11 6-5 9 6-3 9 
9-5 9 1-1 12 2-1 7 
2-2 11 3-5 3 4-2 5 
1-5 7 2-6 10 7-4 4 
5-6 10 4-2 5 5-5 9 
3-1 12 7-1 .2 6-3 8 
1-4 12 1-3 10 4-6 8 
3-3 11 3-4 8 1-5 2 
8-1 11 2-6 12 7-1 6 
S-1 12 9-3 12 0-2 1 
7-5 6 8-5 9 3-4 5 
6-1 10 6-6 9 2-2 6 

X 10.3 9.3 6.6 
sd 1.8 3.3 3.2 

September 6, 1979 September 10, 1979 ----------
IBox - Wish Reading IBox - VFish Reading ---------

* 	4-6 7 Readings were 
* 	7-1 8 abnormal, many 
, 	 2-5 11 over 10 and It 

8 7 was not possible8-1 
il 	 9-2 11 to repeat the 

1-4 10 same readings on 
7-6 4 the same fish. 
6-1 6 
5-6 4 
5-2 4 
8-6 7 
2-6 5 
2-1 5 
1-5 0 
3-6 10 
6-0 6 

X 6.6 
ad 3.0 

"Fish taken in the second sampling. 
*"Fish taken in the third sampling. 
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ICO (6.33) .73+ .21 .06
 
TC (6.27) .67+ .15 -

XICO (6.12) .52 -

TICS (5.60) -


Thus TICS (chipped block ice used aftor 5 hours at ambient temperature) fish 
has a lower odor score for the whole fish than ICO and IC5 fish (the samples
stored in flake Ice). 

Raw Muscle Color 

* 0.1422 Rp - 0.43 (p-2); 0.45 (p-3); 0.46 (p.4) 

ICO (3.85) .57+ .55+ .05 -
IC5 (3.80) .52+ .15 -


IICO (3.30) .02 -

IIC5 (3.28) -


This indicates that the samples put on Ice immediately after being eviscerated
 
had better color than samples held for 5 hours at ambient temperatures. The 
type of ice had no effect.
 

Cooked Muscle Odor 

x 0.1924 Rp - 0.58 (p-2); 0.61 (p-3); 0.63 (p-4) 

I[CO (7.53) .91+ .76+ .38 -


TICS (7.15) .53 .38 

iCO (6.77) .15 -


IC5 (6.62) -


The sample stored on chipped block ice immediately after being eviscerated
 
:iad better cooked odor than the fish held in flake ice, no matter what its 
treatment. The fish stored in chipped block ice after 5 hours at ambient 
temperature ;as not significantly differentiated from the fish stored in flake 
ice after 5 hours. There was no difference between [[C1, ICO and IC5. The 
reason for the higher cooked muscle odor scores of the block ice fish are 
unknown. It may be that the panel scored this higher in the second run (when 
block Ice was used) for same reason. The scores in this parameter are 
slightly higher In the second run for the methods correlation study as well.
 

Torrymeter Data
 

sq - 0.1924 RP - 0.58 (p-2); 0.61 (p-3); 0.63 (p-4) 

IICO (7.53) .91+ .76+ .38 -

IIC5 (7.15) .,3 .38 -

ICO (6.77) .15
 

IC5 (6.62) -

The sample stored on chipped block Ice Immediately after being eviscerated
 
has better cooked odor than the fish held in flake ice, no matter what its 
treatment. The fish stored in chipped block ice after 5 hours at ambient 
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temperature vas not significantly differentiated from the fish stored Inflake 
ice after 5 hours. There was no difference between IIC5, ICO and IC5. The 
reason for the higher cooked muscle odor scores of the block ice fish are 
unknown. It may be that the panel scored this higher in the second run (when
block ice was used) for some reason. The scores in this parameter are 
slightly higher in the second run for the methods correlation study as well.
 

Torrymeter Data
 

ax -i - 1.34 (p-2); 1.40 (p-3); 1.44 (p-4) 52 prob. +
 
P- 1.85 ( * ); 1.93 ( * ); 1.98 ) 121 prob. +4
 

ICO (4.90) 4.27+4 2.904- 2.284+-

IICO (3.62) 2.994- 1.62+ -

IC5 (2.00) 1.37+ -


IIC5 (0.63) -


At the 5% level of probability, the dielectric constant indicates that the two
 
best means of storing fish are to put then on ice immediately after eviscera
tion, and flake ice is better than chipped block ice. If one has to wait for 
5 hours after evisceration before icing, again, flake ice is better than 
chipped block ice. At the 12 probability level, the differences are a bit 
blurred. Again, the best means to store fish is with flake ice and immediate 
icing. Immediate icing with chipped block ice is the next beat but this is 
equal to flake ice vith a 5 hour wait, though better than chipped block ice
 
with a 5 hour wait. The fish with a 5 hour delay before icing is not
 
differentiated, whether or not flake or block ice is used. If the linear
 
regression coefficient of the means of the Torrymeter data (in increasing
 
order) is calculated vs. the means of Raw Muscle Color (in increasing order),
 
the correlation is found to be 0.94. Color would appear to change in the same
 
way that the dielectric constant does.
 

In the method correlation study, the first run and the necond run show
 
differences in significance of correlation of sensory with Torrymeter data.
 
This is probably due to the greater variability in the fish of the first run. 
Not all fish were captured in the same area and treated the same since it was 
nucessary to buy fish from another fisherman. The fish purchased were being 
held in chipped block ice rather than the flake ice used for the other fish. 
Torrymeter measurements on corina aguada appear to be strongly affected by 
handling--the type of ice and the time left at ambient temperature. It is 
interesting to note that the Torrymater measurements in the first run were not 
correlated with the sentory measurements while the hypoxanthine measurements 
were. This would beei t. Indicate that the Torrymeter is wore sensitive to 
variations in handling than the sensory quality would wa-rant while the 
hypoxanthine content would appear to be a better indicator ;. sensory quality.
 
Correlations were better when the average of two fish measurements were used 
rather than the mixture of five fish. The difference in sampling size may be
 
the contributing factor, however, since only 5 grams from each fish were used
 
In the mixture while 25 grams were used from each fish for thu individual
 
analyses. A different sampling technique will be used in the next runs, so
 
that a truer value will be obtained--that of taking a 25 gram sample from the 
homogenized fish half rather than excining out 25 grams. 

When the correlation coefficient between Torrymter data and sensory data 
for the handling study are analyzed, one can see that holding at ambient 
temperatures affects the dielectric constant more than IL affects sensory 
quality. Torrymeter data and sensory data are significantly correlated only 
for the fish put in ice immediately after eing eviscerted. (Only raw muscle 
color was correlated for the 5 hour flake ice treatments 11C5.) The 
Torryeter appears good as a quality indicator for corvina aguada only if the
 
fish is well iced immediately after being eviscerated. At ambient tempera
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tures, readings decline faster than sensory quality, so that the Torrymeter
 
registers zero long before the fish is beyond panel evaluation.
 

The various sensory parameters appear equally effective in measuring loss
 
of fish quality with days on ice. Only three showed significant differenti
ation in the handling study however. It is likely that these measurements
 
were not made independently of one another since the panelists were aware that
 
the raw and cooked samples came from the fish seen earlier in the morning.
 
Also, the samples were placed on the same tray and evaluated at one sitting.
 

VI. A Study of Alternatives In the landling of Fresh Fish
 

Objective: 	 To test alteratives in the handling of fish under totally
 
controlled conditions and to determine which method will help to
 
prevent rapid deterioration of the product in the fresh state.
 

Variables studied: 1. Type of ice. 
a. Flake ice. 
b. Chipped block ice. 

2. Time of icing. 
a. Zero hours. 
b. Five hours. 

Analyses done: 1. Sensory (Taste panel) 
a. 	Evaluation of the general aspect.
 
b. 	Odor and color of the raw fish and odor and flavor of
 

the cooked fish.
 

2. 	instrumental analysis. Use of the Torry meter
 

Species studied: Cnrvina aguada (Cynoscium squamipinnis)
 

Introduction. To study alternatives in the handling of the fish a
 
comparison was made between methods used by the fishermen and improved
 
condLrions possible In research with controlled variables.
 

To duplicate conditions normally used by the fishermen, chipped block ice
 
was used and icing was done after holding the fish on deck five hodrs after
 
eviscerating. 7%e fishermen prefer block ice because it melts more slowly.
 
However, often there is not enough ice in the boat and the fish is iced only
 
upon arriving at the principal receiving point, the port of Puntarenas, after
 
approximately five hours.
 

As a better 	treatment, flake ice was used and icing was done immediately
 
after gutting all fish (zero hours). These are considered the optimum
 
conditions for the preservation of fish because flake ice covers the fish more
 
and removes heat more rapidly. In addition, it does not damage the fish as
 
does chipped block ice where sharp points pierce the skin.
 

Sensory and instrumental analyses were done to evaluate differences in the
 
progressive deterioration that the fish suffer. These investigations were
 
designed to indicate which of the two conditions is actually the better.
 

Obtaini the fish fur study. As stated previously under the correlation
 
study, fishermen know from experience that there are two tides per month in
 
which corvLna aguada is most plentiful. All preparations for catching the
 
fish were as outlined before. The fish was transferred tu a large insulated
 
chest covered with fiber glass with a division in the center, whose length was
 
130 cm, depth 86 cm and height 85 cm with a wall thickness of 8 cm. The chest
 
was designed especially to maintain fish during transport the fish to CITA.
 

The second run was on June 26 and the procedures followed were similar
 
to those described above. The fish analyzed during the first run was iced
 
with flake ice made by an ice machine in CITA (and by flake ice from the
 
National Production Advisory Board in Puntarenss). The fish analyzed in the
 
second run were iced with chipped block ice, chipped with an ice pick. The
 
pieces resulting were of variable size and shape. Block ice was purchased In
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TABLE 10.
 
Two-way Analysis of Variance (Treatment vs. Session) for 

Data from the Entire Panel--Handling Study 

General 
Aspect 

Souce of 
Variation 

Deg.
Free. 

Sum of 
Squares 

Mean 
Square F Caic. Probability 

Appearance: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

25.05 
23.59 
0.54 
0.93 

4.72 
0.18 
0.06 

76.53 
2.91 

4 x 10-10 
0.069 

Odor: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

150.02 
145.19 

1.99 
2.94 

29.04 
0.66 
0.20 

152.94 
3.48 

2 x 10 1 2 

0.042 

Raw Muscle 

Odor: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

107.19 
94.46 
3.52 

18.89 
1.17 

30.80 
1.91 

2.2 x 10 
0.171 

Color: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

14.18 
10.64 
1.72 
1.82 

5.64 
0.57 
0.12 

17.54 
4.71 

8.6 x 10-6 
0.016 

Cooked Muscle 

Odor: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

73.05 
66.68 

3.04 
3.33 

13.34 
1.01 
0.22 

60.04 
4.57 

2.2 x 10 

0.018 

Flavor: Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

130.20 
116.98 

4.50 
8.72 

23.40 
1.50 
0.58 

40.24 
2.58 

3.6 x 10 

0.092 

Torrymeter Total 
Sessions 
Treatments 
Error 

23 
5 
3 

15 

176.27 
96.02 
62.46 
17.79 

19.20 
20.82 
1.19 

16.20 
17.56 

1.4 x 10-5 
3.6 x 10 



481 

TABLE II. 

Means and Variance (using entire panel) of Sensory Results 
for the Handling Study 

General Aspect ICO ICS IICO IiC5 

Appearance: 3.15 2.85 3.18 3.23 
s2 I.0 0.90 1.24 0.90 

Odor: " 6.12 5.60 6.33 6.27
 

$2 6.35 5.89 6.62 5.80 

Raw Muscle 
Odor: 6.80 6.38 7.08 6.08 

2s 4.69 3.95 3.60 5.03 

Color: r 3.85 3.30 3.80 3.28 
2 .35 0.49 0.50 0.74 

Cooked Muscle 
Odor: 6.77 6.62 7.53 7.15
 

2 
s 2.83 2.67 2.47 3.70
 

Flavor: i 6.27 6.08 7.18 6.78 
2
 s 5.90 5.48 3.99 5457
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TABLE 12.
 

CORRELATION COEFFICIENTS -- METHODS CORRELATION STUDY 

Torrymeter data vs. the various sensory parameters: 
General General Raw Raw Cooked Cooked 

FIRST Aspect- Aspect- Muscle Muscle Muscle Muscle 
RUN Appear Odor Odor Color Odor Flavor 
2-3 
Judges: 0.532 0.5300.563 0.658 0.697 0.709 

entire 0.678panel: 0.626 0.626 0.557 0.719 0.658-
 -


SECOND
 
RUN 
2-3
 
Judges: 0.975** 0.979** 0.870* 0.944** 0.962** 0.986**
 
entire
 
panel: 0.986** 0.980** 0.923** 0.993** 
 0.974** 0.983**
 

Hypoxanthine data vs. the various sensory parameters:
 
FIRST C(mlx.) C(mlx.) C(mlx.) C(mlx.) C(mix.) C(mlx.)

RUN vs. GAA vs. GAO vs. RMO vs. RMC vs. CMO vs. CMF 

2-3 -0.956"* -0.969"* -0.787 -0.813* -0.951* -0.97 ** 
judges: 
entire -0.977** -0.975** -0.974** -0.909* -0.990** -0.995** 
panel: 

A+B12 A+B/2 A+B12 A+12 A+B/2 A+B/2 
vs. GAA vs. GAO vs. RMO vs. RMC vs. CMO vs. CMF 

Judges: -0.910 
2-3

-0.950* -0.921 *" -0.902* -0.973* -0.965*k 

entire -0.929** -0.973** -0.945"* -0.919"* -0.943** -0.825* 
panel:
 
SECOND C(mlx.) C(mlx.) C(mlx.) C(mix.) C(mix.) C(mix.)
 
RUN vs. GAA vs. GAO vs. RMO vs. RMC vs. CMO vs. CMF
 
2-3
 
judges: -0.806* -0.750 -0.775 -0.947** -0.870* -0.828* 

entire -0.855* -0.855* -0.720 -0.925* -0.779* -0.781 
panel: --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

A+8/2 A+12 A+1/2 A+132 A+B/2 A+B12 
vs. CAA vs. GAO vs. RMO vs. RMC vs. CMO vs. CMF2-3


Judges: -0.929** -0.927** -0. 959*" -0.871* -0.992** -0.965** 

entire -0.937** -0.967** -0.955*" -0.923** -0.961** -0.947* 
panel: 

*Significant at the St level of probability. 
"*Significant at the 1%level of probability. 

(Calculated using the t-statistic were t4 = I/4r2/1-r2) 
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TABLE 13.
 
CORRELATION COEFFICIENTS -- HANDLING STUDY
 

Torrymeter data vs. the various sensory parameters: (entire panel) 
General General Raw Raw Cooked Cooked 

FIRST 
RUN 

Aspect-
Appear. 

Aspect-
Odor 

Muscle 
Odor 

Muscle 
Color 

Muscle 
Odor 

Muscle 
Flavor, 

ICO 0.B9* 0.917* 0.820* 0.926** 0.883* 0.829* 

IC5 0.780 0.687 0.767 0.897* 0.736 0.713 

IICO 0.939** 0.932** 0.830* 0.809* 0.881* 0. 846* 

IICs 0.643 0.637 

SSignlficant at the 5%level of probability.
**Significant at the ll. level of probability., 

(Calculated using the 5-statIstIc where t. = j4r2I-rT) 
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Puntarenas the day of capture and that used subsequently was made at CITA in a
 
cold room at -20*C. The term run indicates the time that transpires from the
 
capture of the fish until it undergoes microbiological, sensory and Torry
 
meter analysis.
 

Sample collection, On Mondays and Thursdays, analyses made of
were 

sensory qualities, microbiological counts and dielectrial constants using the
 
Torry meter. It was necessary to arrive at CITA at 5:00 a.m. to prepare the
 
fish for analysis. The fish were removed from the chest where they had been
 
placed in two layers of 15 fish each. Individual fish were taken from both
 
layers and the various sides and center so that the sample would be as repre
sentative as possible. Five fish were removed from fish of each icing treat
ment and placed on previously numbered trays. A reading based on the Torry
 
meter reading was made, attempting to ensure that the area where it was placed
 
was 	free of ice and slime so that the reading would be correct. For this
 
reading, it was necessary to test 11 more fish in addition to the 5
 
mentioned. These 11 were then returned to their respective places and again
 
covered with ice.
 

Use 	of the Torrymeter:*
 

a. 	To take individual measurements, place the dial on "I."
 
b. 	Place the base of the instrument on the surface parallel to the
 

lateral line of the fish.
 
c. 	Press the button to take the reading.
 
d. 	The reading appears in the instrument display.
 
e. 	Erase this reading pressing the appropriate button.
 
f. 	Rinse the base of the Torrymeter with distilled water.
 
g. 	Proceed in the same manner for the following fish.
 
h. 	To obtain a meaningful average, it is necessary to work with at least
 

16 fish.
 

Discussion. The Torrymeter readings are a good index for determining the
 
freshness of fish, since the dielectric properties of the skin and muscle are
 
altered during its deterioration with the degradation of tissue components.
 
This can be seen very well in the data obtained, where the average of the
 
readings decreased as the fish got older. It is also Important to note that
 
the 	 difference between the type of ice used to maintain the fish is quite
obvious. For the first run where flake ice was used, the average of the 
Torrymeter readings remained higher than for the second run with chipped block 
ice. One can therefore conclude that the use of flake ice was effective in 
maintaining higher quality of the fish for a longer time. 

VII. Salting and Drying of Fish. 

Part of the Cooperative Agreement between CITA and URI involves a project 
to develop and/or improve low cost fish preservation techniques. Its primary
objective is to improve the traditional methods of the artisanal fisherman of 
Costa Rica. It is hoped that the fisherman with little capital will be able 
to increase the useful life of his catch, decrease his losses and thus 
increase his income. 

Since Costa Rican fishermen are already familiar with it, the technique of 
salting and drying was selected for initial study. Some of them already are 
accustomed to salted and dried fish at certain times of the year. However,
 
hygselc conditions can be improved.
 

*Torrymeter Fish Freekheeo Hater Operates Handbook. Turry Resuarch 
Station, Aberdeen, Scotland, pp. 6-9; also refer to part 11, Capter 6. 



TABLE 14. TORRYMETER DATA 

First Run: Flake Ice 
-0 hours-

No 
Day 1 
May 31 

Day 2 
June 4 

Day 3 
June 7 

Day 4 
June 11 

1 11 11 4 2 
2 8 0 5 7 
3 11 11 9 0 
4 11 9 6 7 
5 11 10 5 3 
6 11 11 2 5 
7 
8 

11 
11 

10 
11 

6 
7 

S 
0 

9 
10 

11 
11 

9 
3 

7 
4 

1 
3 

11 11 10 8 2 
12 11 7 0 0 
13 8 6 2 4 
14 6 2 0 10 
15 8 0 1 0 
16 11 11 2 8 

X 10.1 7.6 4.3 3.6 
sd 1.6 4.1 2.8 3.2 

-5 hours

1 5 2 0 0 
2 7 0 0 4 
3 6 4 3 0 
4 5 0 0 0 
5 5 1 2 0 
6 1 6 0 6 
7 4 1 1 0 
8 9 3 2 0 
9 8 7 2 5 

10 2 0 5 0 
11 0 2 2 0 
12 6 0 0 0 
13 5 1 3 1 
14 9 5 0 2 
15 6 3 4 0 
16 5 1 2 3 
X 5.2 2.2 1.6 1.3 

sd 2.6 2.2 1.6 2.1 

(X = mean; sd = standard deviation) 

Day 5 Day 6 
June 14 June 18 

10 0 
5 0 
3 0 
0 0 
3 4 
5 0 
1 4 
8 0 
0 0 
3 2 
0 -
4 -
1 -
1 -
0 -
0 -

2.8 1.0 
3.0 1.7 

3 2 
2 0 
1 0 
0 0 
0 1 
0 5 
1 0 
0 0 
2 0 
0 0 
0 -
5 -
1 -
0 -
0 -
0 -

0.9 0.8 

1.4 1.6 
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TABLE 15. TORRYMETER DATA 

Second Run: Chipped Block Ice 
-0 hours-

No 
Day I 

June 28 
Day 2 
July 2 

Day 3 
July 5 

Day 4 
July 9 

Day 5 
July 12 

Day 6 
July 16 

1 14 0 0 5 0 0 
2 6 3 5 0 7 4 
3 12 5 4 4 2 0 
4 5 8 3 3 5 0 
5 4 5 6 5 1 0 
6 11 6 4 2 2 0 
7 4 3 a 1 2 0 
8 11 4 0 3 2 1 
9 8 6 1 0 0 0 

10 5 0 8 2 0 5 
11 6 8 7 2 1 0 
12 10 2 0 0 2 2 
13 5 9 0 4 3 1 
14 6 4 0 4 1 1 
15 11 5 14 0 0 0 
16 9 11 0 3 0 0 

X 7.9 4.9 3.8 2.4 1.8 0.9 
ad 3.2 3.1 4.1 1.8 2.0 1.5 

-5 hours
1 
2 

6 
7 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3 0 0 0 0 0 0 
4 6 0 0 0 0 0 
5 
6 

5 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

7 0 0 0 0 0 0 
8 5 0 0 0 0 0 
9 0 0 0 0 0 0 

10 7 0 0 0 0 0 
11 8 0 0 0 0 0 
12 
13 

3 
7 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

14 3 0 0 0 0 0 
15 2 0 0 0 0 0 
16 2 0 0 0 0 0 

X 3.8 0 0 0 0 0 
ad 2.9 0 0 0 0 0 

(X - mean; ad = standard deviation) 
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TABLE 16.
 

HANDLING STUDY 

Sensory Evaluation Results 
Flake Ice: 0 hours 

Whole Fish--General Aspects
 
Appearance Odor
 

I I1III IV V VI VII. I 11111 IV V VI VII. 
A 5 3 3 3 2 2 1 10 7 6 6 3 2 1
B 5 5 4.5 3 3 2.5 1 10 9.5 9 6 5.5 3.5 2
 

" 4 4.5 3 - 3 - 1 8 9 7 - 4 - 3
 
D 5 4 4 3 4 3 I 9 10 9 6 7 2 0
 
E 5 4 3 2.5 - 3 10 - 8 6 3 - 3
 

iF 4 4 3 - I 1 10 9 
 8 2 - 0 0 
- 4.5 4.5 3.5 2.5 1.5 1.5 - 5.5 9 7 5 4 0 

X 4.8 4.2 3.9 3.1 2.8 2.0 1.4 9.5 9.0 8.0 5.5 4.6 2.3 1.3 
.44- 0.7 0.6 0.2 0.7 0.8 0.7 0.8 1.0 1.2 1.8 1.6 1.6 1.4 

Raw meat Odor Texture 

A 8 7 7 7 4 3 1 5 3 4 3 3 4 3
B 10 10 8 7 5.5 3.5 2 4 5 4 4 2 3 2 

9 8 7 6 - 3 5 3 - 3 3 - 1 
D a 8 8 8 9 8 4 4 3 3 3 4 4 1 
E 10 9 8 7 4 - 2 5 3 3 3 3 I
 
V" 1o 8 10 - 3 3 5 4 
 4 - - 3 2
 
G - 9.5 8 
 9 6 6 2 - 5 4 4 2 3 2 

9.2 8.5 8.2 7.5 5.8 4.7 2.4 4.7 3.7 3.7 3.4 3.4 3.4 1.7
 
1.0 1.0 1.0 0.8 1.8 2.2 1.6 0.5 1.0 0.5 0.5 0.5 0.5 0.8
 

Cooked meat Color Odor 
A 5 3 3 3 2 4 2 1-0 7 7 6 6 5 4 

4 5 4 4 3 2.5 2 10 9.Fj 8.5 7 5 3 2 
C 5 3 - 3 4 - 4 8 9 - 6 7 - I

4 4 4 14 3 2 8 3 8 9 5 4 3 
E 5 4 4 4 2.5 - 2 10 9 8 7 2 - 3 

5 4 - 4 4 10 9 8 - 4 1 
"- 4.5 4 4.5 2.5 3 2 - 10 9 7 6 5 4 

4.7 3.9 3.8 3.8 3.0 3.3 2.6 9.3 8.9 8.1 7.0 5.2 4.2 2.6
D 0.5 0.7 0.4 0.6 0.8 0.7 1.0 1.8 0.9 0.7 1.1 1.7 0.8 1.3 

Cooked meat Flavor 
A 10 6 7 5 5 5 1 
B 10 10 9 7 4 3 1 

9 9 5 6.5 - 1 
D 7 9 9 10 6 2 1 
E 10 10 7 6 1 - 2 
F 10 9 7 - - I 1 
G - 9 9 8 6 4 4 
X 9.3 8.9 8.0 6.8 4.8 3.0 1.6 
D 1.2 1.3 1.1 1.9 2.0 1.6 1.1 
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TABLE 17.
 

HANDLING STUDY 

Sensory Evaluation Results
 
Flake Ice: 5 holrs
 

Whole Fish--General Aspects 

I 
Appearance 

I111 IV V VI VII I 11 111 
Odor 

IV V VI VII 

A 
B 

5 
5 

4 
5 

4 
4 

3 
3.5 

2 
2 

1 1 
2.5 1 

0 
0 

9 6 
9.5 9 

5 
6.5 

3 
3.5 

1 
3.5 

1 
2 

c 5 3 3 - 1.5 - 1 9 7 6 - 3 - 1 
1 4 4 3 3 4 1 7 9 9 7 3 3 0 
E 5 - 3.5 3.5 2 - 1 0 - 6 7 2 - 0 
F 5 4 - : 1 1 0 9 8 2 - 0 0 
d" - 4.5 4.5 4 3 1.5 1 - 9 9 8 6 3 1 

R 4.8 4.1 3.9 3.3 2.3 2.0 1.0 9.3 8.8 7.9 5.9 3.4 2.1 0.7 
D 0.4 0.7 0.5 0.4 0.6 1.3 0 1.2 0.9 1.; 2.2 1.4 1.5 0.8 

Raw meat Odor Texture 

X-10 8 7 5 2 3 0 5 4 3 3 2 3 3 
B 10 10 8.5 6 6 4 2 5 4 4 3.5 2.5 2 2 

8 -9 7 4 - 3 4 4 - 3 2 - 3 
U-7 8 8 7 3 6 3 4 3 3 3 2 2 I 

10 9 8 7 3 - 2 5 3 3 3 2 - 1 
10 7 9 - - 2 0 5 4 3 - - 2 1 

"- 9.5 7.5 10 6 4 1 - 4 3.5 5 2 2 1 

9.3 8.5 8.0 7.0 4.0 3.8 2.0 4.7 3.7 3.3 3.4 2.1 2.2 1.7 
D- 1.T2 1.0 0.7 1.7 1.7 1.5 1.5 0.5 0.5 0.4 0.8 0.2 0.4 1.0 

Cooked meat Color Odor 

A 5 4 3 2 3 3 2 9 8 7 6 4 4 3 
5 5 4.5 3. 4 2.5 2 10 10 8 6.5 5.5 3 2 

C 5 3 3 3 - 3 8 9 - 7 6 1 
f- 4 4 4 4 2 2 1 9 8 8 6 4 5 1 
9-5 5 4 2.5 2 - 2 10 7 8 6 6 - 3 
F 5 4 3 - - 4 1 10 9 7 - - 3 3 

- 4.5 3.5 5 2.5 2 1 - 10 9 8 6 4 1 

4.8 4.2 3.7 3.3 2.8 2.6 1.7 9.3 8.7 7.8 6.6 5.3 3.8 2.0 
U 0.4 0.7 0.6 1.1 0.8 0.9 0.8 0.8 1.1 0.8 0.8 1.0 0.8 1.0 

Cooked meat Flavor 

A 9 9 6 6 4 2 2 
B 10 9.5 9 7.5 4 3 1 
C 9 8 - 7 5 - 1 
D 9 8 10 7 4 2 I 
E 10 10 6 6 4 - 1 

- 10 9 7 1 
- 10 9 9 6 4 1 

9.5 9.1 7.8 7.1 4.5 2.4 1.1 
D 0.6 6.8 1.7 1.1 0 . 
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TABLE 18.
 

TORRYMETER DATA 
Handling Study 

Third Run: Flake Ice 
-0 hours- DayI

No Aug.27 
Day4

Aug.30 
Day 8 
Sept.3 

Day 11 Day 15 
Sept.6 Sept.10 

Day 18 
Sept.13 

Day 22 Day 25 
Sept.17 Sept.20 

1 13 11 0 0 -- -
2 16 13 13 5 -- -

3 14 9 3 13 -- -
4 11 7 7 4 - -
5 12 6 14 6 - -
6 13 7 0 6 - -
7 6 6 13 9 - - -
8 6 7 0 6 - - -
9 10 9 2 6 - - -

10 15 9 7 0 - - -
ll 12 8 7 6 - - -
12 12 10 3 4 - - -
13 12 10 3 3 - - -
14 13 9 7 0 -
15 Is 11 6 1 -
16 13 9 5 0 -

X 11.9 8.8 5.6 4.3 -
ad 2.7 1.9 4.6 3.7 -

-5 hours
1 1 1 2 3 - 
2 4 2 1 1 - 
3 13 0 0 5 - 
4 0 1 0 4 - 
5 9 3 1 3 - 
6 4 3 3 0 - 
7 12 1 0 1 - - 
8 2 5 6 0 - 
9 8 6 0 0 - 

10 0 1 0 1 
11 7 5 0 0 
12 8 2 0 1 
13 4 8 6 0 
14 1 9 3 0 
15 6 5 4 2 
16 7 5 0 1 -

X 4.6 3.6 1.6 1.4
 
sd 3.3 2.7 2.2 1.6
 

(X = mean; sd = standard deviation) 
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Several preliminary experiments were carried out in preparation for theret of the study. 
 The first step was to look for species beside@ shark that

would be suitable for salting and drying. Shark is presently the only fishprocessed in this way by fishermen in Costs Rica. 
 Sea catfish appears

particularly promising. In addition, both sea catfish ("cola" or bagre and
cuminate) and shark are readily available. Preliminary results confirmed the
suitability of shark as raw material for this procers and indicate that cola
 
is also a good choice.
 

After species selection, the next step was a sult penetration study using
these two fish cut into pieces of two different thicknesses and immersed in a

saturated brine. Curves of salt 
content and water content were obtained over
 
a period of 
 time. These curves of initial salt penetration and salt

saturation in the fish muscle were needed to calculate the 
time required to
 
produce a product with s given salt content.
 

Salting in brine was chosen because it reduces salting time considerably.

Since the diffusion of salt is quite rapid, bacterial and enzymic deteriora
tion are minimized. In addition, insect contamination and oxidative rancidity

are not a problem. When using brine, the speed of 
salt penetration into the

muscle tissue is determined by the salt concentration, brine temperature, the
 
type and purity of the salt used, the 
species of fish, the thickness and

configuration of the fish, environmental conditions and agitation of the
brine. Salt concentration is the most important factor (the time required is

inversely proportional to the salt concentration). It was determined that 100
 
percent saturation is the concentration needed to minimize 
changes in the

muscle tissue due to enzymic and bacterial action, especially considering the

high temperatures at which artisanal salting is done. 
 For this reason, all
 
laboratory and field studies were 
planned with iaturated brine.
 

It was planned to carry out 
a study on drsing to immediately follow the

salting trials. The drier to be used at 
this 'tage was being repaired at the

time so that drying curves were not obtained. Work therefore continued in
 areas planned to be conducted subsequently to the coitrolled drying study.

Experiments 
were carried out with a mechanical drier and with an experimental

model of a solar drier, specifically designed and constructed for this study.

Experiments 
with the mechanical drier determined the effect of different

salting times on the external appearance of the finished product. After

consulting the literature concerning 
salting and drying of fish, it was

decided to produce salted-dried fish with a 28 to 30 percent salt content, dry

weight, and 32 to 38 percent moisture. However, it appeared that products

with this level of salt 
or a lowet .evel did not have the desired appearance.

The product traditionally consumed in Costa Rica 
 Is that with the

characteristics 
of dried salted cod processed by means of strong salting.

This product has a high salt content and an agreeable white appearance due to

salt crystals on the fish surface. It is also a product with low water
 
content 
(the grade of "extra hard"). It is assumed that higher levels of salt
 
are required to give a product with these 
characteristics. In experiments

with the mechanical drier, salt crystallization at the surface was observed
 
but in an irregular, discontinuoue manner producing a disagreeable appearance

even In cases where the 
color was quite good. Salt quality may be the
important factor here principally referring to its impurities 
and particle

size.
 

Th work completed so far with the experimental model of the solar drierconsists basically in the determination of its efficiency in utilizing solar 
energy as compared to traditional drying, the direct exposure to the sun andwind. The results obtained to date, using only the drying chamber and chimney 
were not satisfactory.

The entire system has three parts: the drying chamber, the solar energy

collector and the chimney. 
 The drying chamber is crucial because the
dehydrating process 
 occurs in It and it must, therefore, have adequate

conditions of temperature, relative humidity and air flow. 
 The drying chamber
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is a wooden box, whose interior is lined with black plastic and whose exterior
 
is painted a dull black. This box is topped with a wooden frame across which
 
is extended a double layer of plastic. The top layer is transparent to
 
produce the greenhouse effect and the lower layer is black to absorb heat
 
better. Two trays of metal mesh in a wooden frame inside the drying chamber
 
support the salted fish to be dried. Tray dimensions are 120 x 60 cm.
 

The energy collector is of particular Importance since it is in this
 
section that the air entering the drying chamber is heated and this
 
establishes the air flow throughout the system. The collector Is a wooden 
box, its interior covered with a sheet of galvanized iron painted a dull 
black. Steel wool painted dull black covers the bottom of the unit. The top
 
is a double layer of transparent plastic.
 

The chimney at the exit of the drying chamber is a simple galvanized wire
 
structure covered with black plastic. Its function is to produce a pulling
 
effect that increases air flow. When conducting experiments, thermocouples or
 
thermometers are placed at important points such as the entrance of the
 
collector, the entrance of the drying chamber and the entrance and exit of the
 
chimney to observe temperature differences and to establish the effect of each
 
section of the system. During experiments, the weights of salted fish samples
 
in the solar drier are compared with those of other samples placed on an
 
identical tray in the sun. These measurements of temperature and fish weight
 
are made every hour.
 

In order to determine the efficiency of the system, the amount of solar
 
radiation on the day in question Is obtained from the Meteorological Station
 
in Puntarenas (the main port on the Pacific, the site of the tests). This is
 
compared with energy balances made using experiemental measurements.
 

At the conclusion of this work, it is hoped that we will be able to offer
 
the artisan fisherman improvements in traditional salting procedures as well
 
as a means of rapid drying that will minimize insect contamination and the
 
cooking of the fish that results from direct action of the sun. With these
 
improvements, the fishermen will be able to produce a product with increased
 
hygenLc and sensory quality in a shorter time and for only the cost of a small
 
initial investment. Solar driers can be constructed from cheap and readily
 
accessible materials.
 

VIII. Overall Summary and Recommendations
 

Proper development of the fishery industry can contribute much to the
 
betterment of nutrition in developing countries. The possibilities for this
 
In Guatemala and Costa Rica are not equal because of geographical differences
 
and differences in food habits. Guatemala's catch of fish is limited by
 
coastal restraints and the amount of fish consumed in this country is
 
comparatively small. Part of this latter phenomenon may be due to the
 
unavailability of fresh fish over many, many years. Any increase in the
 
amount of available fresh fish is not conceivable in the immediate future.
 
Even if this were to occur, transportation to and distribution within the
 
interior, would be a formidable task. Increased fish consumption in this
 
cointry would, therefore, be quite unlikely under the present conditions. If
 
feasible, aquaculture could probably contribute to an augmentation of the
 
source. It has been reported that some efforts have been and are being made
 
along these lines.
 

Development of a habit of consuming fish in the fresh or preserved state
 
would, most likely, have to be achieved, especially by the rural oopulace who
 
are most in need of the protein. Should adequate supplies be ,vaLlable at
 
some future date, methods of preservation, transportation and distribution
 
would have to be developed so that the material will be available at the
 
"target" areas. Salted fish is used in this country to some extent at certain
 
times of the year and, perhaps, preservation of the product in this form,
 



492 

could provide an initial "take off" point if the raw commodity ever becomes
 
available. As In many other areas, proper handling to assure a product of
 
good sanitary and nutritional quality is an Important prerequisite in 
consldering these possibilities for either the fresh or preserved product.


Costa Rica, on the other hand, is blessed with good coastal areas and
 
conditions suitable for a large fishing industry. As a consequence, this
 
country has a substantial catch and the consumption of fish here is relatively

higher. Still, the availability of fish within the interior, rural areas is
 
below the desired level which would help to eliminate niches of malnutrition.
 
Transportation and distribution are apparently important handicaps here since
 
there seems to be an abundance of fresh fish in the markets of San Jose, the
 
capital. To achieve better and more far-flung distribution of fish, adequate
 
preservation methods must be developed. Maintenance of high quality all along

the line from the point of capture to the point of consumption is an important

requisite. For fresh fish, handling immediately after capture, cleaning
 
(gutting), washing and icing seem important areas where added emphasis should
 
be placed in order to assure a supply of high qualtly product. More adequate
 
Icing methods by fishermen and intermediates can be facilitated b; simple

educational and demonstrative means and, moreso, by the availability of ice
 
and more suitable recepticles for holding the ice and the fish, especially

aboard the fishing vessels. Government and industrial intervention in this
 
area, if judiciously executed, could do much to accelerate improvement. At
 
the same time, the fishermen and intermediates, if awakened to this
 
deficiency, could probably be propelled to form "ice cooperatives" to ensure
 
an adequate supply at a low cost. Government subsidy in such an adventure
 
would be a significant national contribution.
 

In order to boost the consumption of protein from fish, the accelerated
 
use of many species which are not now being used to the maximum should be
 
encouraged. This would not only provide more protein, but would lead to an
 
expansion of catching activities, providing more labor and more industry.
 
Utilization of such species will depend heavily on their nature, local habits
 
and the resources of the species.
 

The keeping quality of fish after capture could be aided by some means to
 
prevent or retard spoilage on board. Since the scarcity of ice seems to be a
 
serious problem, maybe use of sorbic acid (potassium sorbate) as a microbial
 
inhibitor in the fish containers would help to hold down spoilage. Action
 
here would, of course, be primarily superficial since enzymatic reactions
 
within the tissues would still proceed. The efficacy of any such treatment
 
would have to be established and any additive used would have to be approved
 
for use in or on foods.
 

Assuming that fish arrive at the market place in good condition, the
 
maintenance of high hygenic conditions within the market could be enhanced by

setting up "model fish vending booths" within the market and have them tended
 
by selected vendors with experience in the business. Once the operations of
 
these models have become established, other vendors will wish to have similar
 
facilities and the concept will, at least, have gained acceptance. This done,
 
the entire current practices and facilities can be gradually modified to meet
 
the required or desired levels of efficiency and hygenic specifications. Such
 
a change-over should, preferably, be gradual and educational so as not to
 
disrupt the business of any who cannot voluntarily afford modifications or
 
who, because of tradition are reactive to "imposed" changes. Likewise, as
 
much help and education as possible should be provided by government, industry
 
and other interested groups.
 

Full utilization of many so-called "underutilized" species will depend
heavily upon the development of fishery products and on the rapid evolution of
methods to preserve fish in such tropical regions. Several possibilities have 
been Identified already in Costa Rica. One outstanding example is the fish 
known as Crevalle Jack or jurel (Caranx hippor) which has red meat, and is 
like beef in color. The abundance of this fish IiiC^cqtr Rican waters should 



493 

an
be investigated and its use in the preparation of fish products such 


sausage, etc., fully investigated. Despite the preference of the populace for
 

a whole fish and the alledged proneness to rancidity, the natural color points
 

to candidacy of this fish for use in products which would otherwise be colored
 
CITA on its use in sausage was promising
artifically. Preliminary work at 


enough to warrant more detailed investigation. A resume of some experimental
 
observations follows.
 

The fish with red meat, like beef in color, is Jurel or Crevalle Jack
 

(Caranx hippos). It is caught in th Pacific, outside the Gulf of Nicoya, but
 

its abundance is not known nor are there statistical figures since it is not a
 

species of importance here. It would be included under "chatarra" so that the
 

amount caught and potential catch would also be unknown. Jurel is presently
 

eaten fresh but it has little market--the fishermen tend to throw it away
 

since it doesn't bring a very good price. People don't like the red color,
 
tends to become rancid quickly. It's
preferring white fish. The flesh 


potential for salted fish would not be good here since again, a white appear

ance is desired. Smoking might have more of a potential.
 
Last year (June 1978), Carlos Avalos of CITA tested this fish in sausage
 

since its color would make 
it an ideal fish for this purpose. The formula
 

used was as follows:
 

filler (yuca starch) 10%
 
jurel 65
 
ice 20
 
salt 2
 
sausage spice 0.5
 
curing salt 0.5
 
binder (Gomafo) 1.0
 
garlic .25
 
hot pepper .25
 
oregano .25
 
sugar .50
 

odor, with no fishy taste. The
 

texture was smooth and sticky, very moist. The color was excellent with a red
 

exterior, quite agreeable, and the interior a pleasant pink. There were also
 

some disagreeable yellow sections in the internal part of the sausage. The
 

following day, the color, odor and flavor were the same. The casing was a bit
 

wrinkled but still. was of gvod appearance. The texture was very smooth,
 
dissolved rapidly in the mouth, very moist.
 

The resulting sausage had good flavor and 


Jurel is harder to fillet than shark because its skin is softer and it has 
bones. The meat Is red in color with darker meat in the dorsal section. The 

proportion of darker meat is greater In jurel than in shark. This would 
decrease Its yield (if these parts were not used). Jurel is a smaller fish 
than shark with bones. This implies a poorer yield and more work in 
filleting. The sausage made with shark had a better texture than that made 
with jurel, but the red meat of jurel Is better for the development of good 
color. 

It would be interesting to try making sausage with part pork and/or beef 
and part jurel. Perhaps It would be possible to improve the texture of the 
sausage with I00 percent jurel.
 

Salted and dried fish, as well as brined fish, will very likely contribute
 

much to Improving the dietary status of Costa Ricans. As noted previously 
under the section on "Salting and Drying," this method of fish preservation is
 
not foreign t.-) Costa Rican fishermen and some salted fish and fish products 
are eaten by the populace. In addition to the work done (or contemplated) and
 
outlined in the above-mentioned section, some work has been done on jurel. A
 
vwry brief summary follows:
 

Some work with salting and drying of jurel fillets was done. Dry salting
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and salting in brine were tried. The jurel salted in brine one week was dried
69 hours at 30-37"C to a final water content of 37.5%. Ithad a strong rancid 
odor, an intense yellow color on the surface and a dark brown color in the 
interior. The flavor was that typical of salted cod, rancid but not 
disagreeable. The texture was very hard (eating it as Is without desalting).

Salt crystals covered the surface. A broth made with this jurel had an odor 
and flavor typical of salted cod. The flavor of the meat itself was very 
disagreeable--very bitter.
 

Perhaps the most encouraging signal for the role of fish and fishery

products in the nutrition of Costa Ricans is the enthusiastic cooperation and
 
encouragement given by government agencies, industry and other groups. 
 CITA,
 
a dedicated group involved in Food Science and Technology is destined to be a
 
national leader in all such developments. An English translation by the URI
 
associate of a summary of a fish preservation study by Mr. Carlos Avalos is
 
included below.
 

There exists a great interest to develop fishery products the
at 

national level. The fish processing industry in Costa Rica produces only

canned tuna and sardines, a small quantity of frozen fish and an
 
insignificant amount of salted-dried fish. 
The rest of the fish caught is
 
consumed as fresh fish.
 

An emphasis in the national Program of Feeding and Nutrition (Programa de
 
Alimentacion y Nutricion, PAN) is that menu
of using marine products in the 

administered by the Program due to the high nutritive value of these products.

Limiting factors are the small variety of products available and their high
 
cost.
 

The project for de';eloping low-cost fish preservation techniques described
 
above, not only alm 
 to provide concrete solutiona to the problems confronting

the small-scale fisherman, but also to offer alternative fishery products as 
components diversifying and fortifying the PAN menu. The introduction of 
these new products will not only benefit the program itself but will also
 
benefit the processor. PAN now serves 442,200 children in schools 
(Comedores

Estudlantiles, CE) and 40,3000 children in education and nutrition centers
 
(Centros de Education y Nutricion, CZ.O) In addition, -,y habits in fith
 
consumption will be developed since all beneficiaries are young children (2-12
 
years).
 

Because of the importance of this project, its programmed stages will be
 
completed even 
though they will extend beyond the CITA-URI agreement period.

Process improvement wili continue in the 
pilot plant, this consisting of a 
drying study utilizing a Irler with controlled temperature, relative humidity
and air velocity to obtain the drying curves required to find out how moisture 
is given up by the different species. Work will continue to develop a product
with an appearance adequate for the eventual commercialization of the product.
It will also be necessary to include storage st%dies to determine the effect
of salt and moisture content on shelf life and sevsory teats to determine the 
acceptability and functionality of the product as used in student dining
halls. The field tests 
with the solar drier will continue with modifications
 
in design if necessary. All work will be accompanied by an economic study.
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APPENDIX A
 

FLAT-FISH SCORE SHEET
 

Raw 

General Appearance
 

Hark
 

5 	 Eyes full, bright or very slightly cloudy; gills bright red or very deep 
pink, with slight clear slime; slime on body clear to slightly milky. 
Muscle blocks apparent (M.B.A.) 

4 	 Eyes slightly sunk, some opacity; gills pale pink, bleached, with thick 
opaque slime; slime on body thick and opaque; edge of gill cover slightly 
bleached and pinking in regions on underside of body. (M.B.A.) 

3 	 Eyes sunk and opaque; gills bleached with thick grey or brown slime; 
slime on body yellow and watery; bleaching on back, particularly in head 
region and gill cover, pinking on underside. (M.B.A.)
 

2 	 Eyes completely sunk or bloated and opaque; gills very bleached with
 
dirty grey or brown-yellow slime; slime on body watery with yellow
 
bacterial discoloration; marked bleaching and pinking on body. (N.B. no
 
so apparant.)
 

1 	 Eyes totally callapsed; gills badly bleacl,!d and badly discolored with
 
bacterial slime; body slime watery or scarce with marked bacterial
 
discoloration, in head region, particularly. Gill cover very bleached,
 
and 	marked pinking on the underside. (M.B. slightly apparent.)
 

Flesh, including the Body Cavity
 

5 	 Translucent with blue or pink tinge. Dark purple blood in backbone.
 

4 	 Loss of translucency; bluish or pinkish white; slightly waxy. Backbone
 
still purple.
 

3 	 Waxy, slight yellowing, slight discoloration of body cavity. Backbone
 
still well colored (red-blue or purple.)
 

2 	 Some opacity, yellow or brownish discoloration extending in from fin
 
rays. Discoloration of body and reddening on backbone.
 

I Harked opacity, yellow or bro-n discoloration 
backbone. 

O Harked discoloration, particularly In body 
completely diffused in backbone. 

Texture 

5 Firm, smooth and slimy. 

4 Loss of slime but no marked grittiness. 

2 Grittiness towards the tail. 

1 Harked general grittiness. 

and marked reddening on 

cavity. Blood almost
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Ray Odors 

10 Fresh oil, metallic, roses, fresh-cut grass ("lawn-mower"). 

9 Metallic, oily, earthy, peppery. 

8 Oily, seaweedy, aromatic. 

7 Oily, citric, musty, mousey.
 

6 Oily, broady, biscuity, malty, cut-flower stems.
 

5 Sour beer, slight rancidity, painty, cod-liver oil.
 

4 Muddy, grassy, meaty, satle vegetables, "old-boots", fruity, sweaty$ 
lover fatty acids.
 

3 Rotten cabbages, sour sink, wet matches, rotten meat, rancid butter.
 

2 Byre-like, singed hair, ammonia.
 

1 H29, strong ammonia, sulphides.
 

0 Fascal, nauseating, indole. 

Cooked Odors 

10 Meaty, onlony, fresh salt butter or margarine, Worcester sauce, slight 
caramel. 

9 Oily, slightly aromatic, slightly peppery, boiled clothes.
 

8 Curry, still oily, peppery, damp clothes, "baked" smell.
 

7 Caramel, boiled potatoes, musty, butterscotch.
 

6 Metallic, slightly sour, acrid, slightly sweaty, boiled string.
 

5 Sour bread, lower fatty acids, rancid butter, singed milk, smoky.
 

4 Slight &mines, slight ammonia, sour beer, spoiled cheese.
 

3 Ammonia, very sour, slightly faecal.
 

2 Strong ammonia and smines, faecal.
 

1 Very strong amonia, strongly faecal, putrid cheese.
 

Texture
 

5 Firm and dry. 

4 Crumbly, short and firm. 

3 Soft but dry. 

2 Soft and moist. 

1 Vary soft, sloppy. 
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Cooked Flavor
 

10 Meaty, very slightly bitter, shellfish, slightly garlic flavored.
 

9 Oily, rather herring-like, metallic, but still meaty. 

8 Curry, seasoned meat, onony, spicy, peppery, canned meat. 

7 Neutral flavor, only slightly sweet and meaty. 

6 Slightly rancid, slightly sour, slightly bitter. 

5 Rancid oil, rancid butter, fish meal.! 

4 Bitter, "woody," sour, little flavor. 

3 Very bitter, rotten fruit. 

2 Very bitter and very sour. 

I Nauseating: difficult to taste. 
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APPENDIX A-1
 

Score Sheet Und In Training Panel
 
March 5, 1979
 

PESCADO 

OLOR CRUDO. OLOR Y SABOR COCINADO 

Nombre Facha 

Serhi___________ 

Las muestras que se tI presentan deben ser analizadas por usted. 

Describa las principaes caracteristicas qua observe en el olor crudo, 

olor y sabor cocinado. 

Oh1r crudo
 

Numero de muestras Comentarlo
 

2. 

3. 

Olor y sbor cocinado 

1. 

2. 

3. 
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APPENDIX A-2 

Score Sheet Used In Training Panel
 
March 9, 1979
 

PESCADO 

ASPECTO GENERAL 

Nombre Fecha 

Serie 

Las muestras que se Io presentan deben ser analizadas por usted. 
Describa las prlncipales caracteristicas quo observe en Io referenteal 

estado do frescura (aspecto general), tratando do emplear terminos que 
expliquen el porgue as "bueno," fresco o menos fresco. 

Numero de muestra Comentarlos 

1. 

2. 

3. 

OLOR CRUDO, OLOR Y SABOR COCINADO 

Las muestras quo so Ie presentan deben ser analizadas por usted. 
Describe las principales caracteristicas quo observe en el olor crudo, 

otor y sabor cacinado, tratando de emplear terminos quo expliquen al 
porgue as "bueno," fresco o menos fresco. 

Olor crudo 

1. _________________ _______________________ 



So0 

Numero do muestras Comentarlo 

01cr y mabor cocinado: 

1. __________________ 

3. ________________ 
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APPENDIX A-3
 

PESCADO
 

ASPECTO GENERAL
 

Nombre Fecha 

Seria 

Para cada muestra quo so le presenta, evalue el aspecto general, 
usando las escalas on la hola adjunta, pare la aparlencla y papa ol olor 
do la superficle del pescado (no al olor por adentro o do las cavidades). 

Numoro de muestra PuntaJe PuntaJe 
Aparlencla Olor 

Comentarlo: 

OLOR Y COLOR DE LA CARNE CRUDA 

Par. la muestra quo se le presenta de came crude, evalue su olor 
y color, usando las escalas do la hoja adjunta. 

Numero de muestra Puntaje PuntajeOlor Color 

OLOR Y SABOR DE LA CARNE COCIDA 
Para la muestra qua so le presenta de came cocida, evalue su olor 

y sabor, usando las escalas do [a hoja adjunta. 
Puntaje PuntaJe 

Numero de muestra Olor Sabor 

Comentarbo: 
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CHAPTER 23 ASSESSMENT OF THE FRESHNESS OF FISH
 

BY D. Kazantzis, S.H. Constantidines, C.O. Chichester,
 
and T.C. Lee
 

Fish. because of its high nutritive value, is a very suitable substrate
 
for indigenous as well as extraneous microoorganisms. In addition, the
 
tissues (flesh) contain many enzymes which, under appropriate conditions, can
 
degrade proteins, lipids and carbohydrates, with the production of malodors
 
and even toxins. When fish is gutted after capture, the microbial flora of
 
the guL may contaminate the commodity, which, if not promptly and adequately
 
washed and stored, will deteriorate rapidly.
 

Freshness is an important attribute of fish and has a great influence on
 
the market icceptability, edibility and public health rating of this important
 
hZgh protein food. In view of this, experiments were designed to assess the
 
fzsshnesa of certain w,!l-known commonly eaten species of fish.
 

Since the project was designed to be a bi-phasic one, with a research
 
assistant (Mr. D. Kazantzis) at the University of Rhode Island, working in
 
consort with the resident research associate in Central America (Ms. Linda
 
Nutley), preliminary experiments were done at the University of Rhode Island
 
using local species of fish. However, since fish from tropical waters are
 
different from those in the waters of the temperate zone, the said experiments
 
were later repeated in Central America, using the species which are eaten in
 
greatest quintity and most frequently by the local populace. Species
 
selection was done with the aid of the University of Rhode Island's team
 
working on stock assessment in Costa Rica and of local fisheries experts.
 

Probatory experiments were carried out using six species of saltwater
 
fish. These experiments were undertaken to:
 

1) 	Test published methods of standardized adaptable methods for
 
applicability in the determination of protein, non-protein nitrogen,
 
lipids, moisture, ash, and other components of fish at various
 
intervals after capture.
 

2) 	To get acquainted with and assess the use of the Torrymeter in
 
determining the freshness of fish. This compact and relatively new
 
piece of equipment is being widely promoted for use in the rapid
 
determination of the freshness of fish.
 

3) 	To assess the microbiological value of fish after storage on ice for
 
extended periods.
 

4) To observe any possible correlation between the Torrymeter readings,
 
the chemical tests and microbiological counts in evaluating the
 
freshness of fish.
 

Procedure
 

Fish were obtained from the Point Judith Fishermen's Cooperative in 
Galilee, Rhode Island.
 

Studies on Freshness
 

For 	this, yellow flounder, whiting, scup and butterfish were used. They
 
were obtained 5-6 hours after capture, taken to the laboratory as quickly as 
possible, covered with ice and placed in a walk-in cold room until needed. 
Tests were done on whole, dressed (gutted) and filleted (with skin on) fish. 
For each of these categories, twelve samples were used. Torrymeter readings 

Previous Page Blank
 



504 

were taken daily for the first eight days and at the eleventh and fifteenth 
day. 

Sensory Evaluation@ 

Whole fish were used here. Odor and appearance were evaluated by a panel 
of 4-6 persons, using an hedonic scale of 1-9. The condition of the skin, 
eyes and gills wee evaluated using the criteria summarized in Table 9. 

Kicrobiological Tests
 

Total plate counts and proteolytic counts were done on samples removed 
aseptically from each species. Analyses were done at 0, 3, 6, 12 and 18 days
 
of storage on ice. The procedures outlined in the ICHSF Handbook (Thatcher 
and Clark, 1974) were used. 

Chemical Tests 

A few assays were done on mackerel and grayfish, mainly to check 
methodology and reagents prior to recommending them to the research associate 
in Central America. This exercise constituted a portion of the responsibility 
of the research assistant in Rhode Island. General and routine chemical 
methods were used to assess protein, ash, moisture and lipids. A very useful
 
recent compilation of methods used for assessing fish quality has been 
prepared by Jhaveri et al. (1979). 

Reaults and Discussion 

Table 1 shows the composition of mackerel and grayfLsh. Histamine, TBA, 
hypoxanthine and other values are shown also. Since these experiments were 
designed merely to gain experience In the methodology, no decisions concerning
 
quality, as reflected by the values obtained, will be attempted.
 

Table 2 shows Torrymeter readings taken on fish aboard the boat at about 
10 minutes after capture. These readings do indicate that:
 

1) Torrymeter readings taken on fish right after capture tend to be high; 
2) there is a great difference in the Torrymeter reading between species
 

of fish. No two species of fish can be compared as to freshness on 
the basis of the Torrymater reading. 

This inter-species variation is a very serious consideration and, pErhaps, 
a drawback in the use of the Torrymeter to assess the freshmess of fish. 

The Torrymeter and its operation are described in the booklet on "Fish 
Freshess." 

Tables 3-6 and Figures 1-4 show the Torrymeter readings for whole, gutted 
fish and fillet stored under ice for varying periods, up to 15 days. 

The Torrymeter readings of flounder, whiting, scup and butterfish (whole, 
dressed and skin-on fillets) decreased with time. Of all the four species, 
flounder started with the highest reading on 0 day and kept well for about 7-8 
days. However, the 15 day reading did not go much below 10 on the Torrymeter 
scale (Table 3, Fig. 1). 

The readings for whiting dropped very rapidly and after 15 days of ice 
storage the whole and the dressed samples gave very low readings on the 
Torttater scale (Table 4, Fig. 2). The skin-on fillets were found to be more 
stable than either the whole or the dressed samples. 

Scup gaw slightly lower initial readings than whiting. However, the 
rctigs tended to remain somewhat higher as the storage period increased 
(Table 5, Fig. 3).
 

lutterfish displayed trends similar to whiting but the filleted samples 
gave lower readings in the later storage stages (Table 6, Fig. 4). 

Total aerobic plate counts and aerobic protoolytic counts of all four 



TABLE 1. Proximate Analyses and Other Indices of Mackerel and Grayfish 

Sa-ple 

Mackerel 
Mean 

Protein 

17.16 

NPN 

-

Upid 

5.1 

Moisture Ash 
-- ------

76.7 1.11 

TMAR 

3.6 

Hypoxanthine Histamine 
g 

25.8 2.05 

TBA b 

mg'Kg 

4.5 

REPC 
- -

30.39 

Urea 

S.D. ±0.43 - ±0.03 ±0.18 ±0.016 ±0.07 ±0.51 ±0.13 +0.1 +1.4 --

Grayfsh 
Mean x 

0.78 16.45 69.5 0.71 - -- 1.85 1 51 

S.D. +0.2 ±0.32 ±0.28 ±0.01 - +0.05 +0.04 

aTrimethylamine 

bThiobarbituric acid 

CReadily extractable protein 
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TABLE 2. Torrymeter Readings Taken on the Boat 
(10 min after catch) 

Torrymeatr Flounder Whiting Hake Mackerel Butterfish Monkflsh 
IReadinq * 

Mean i 1S.75 14 15.9 13.3 14.58 9.83 

Standard 0.66 0 0.3 0.64 0.49 0.37 
Deviations
 

*Torrymeter readings of 15 fish per species.
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species are shown in Table 7 and in Figures 5 and 6. At the beginning of the 
study, flounder had the lowest counts, followed by scup.
 

Results of the sensory evaluations are shown in Figures, 7, 8, 9 and 10 
and Table 8. Flounder and scup showed better general appearance and odor than 
whiting and butterfish, whose acceptability dropped rapidly over a period of 
time. Generally, a steady decrease in the sensory readings was observed. 
Flounder and ecup showed better sensory evaluation (skin, eyes, gills and body 
smell) than whiting and butterfish. Even though the grading was done on a 
different scale (A,B,C,D), this sensory scheme gave a good comparative tool in 
assessing fish freshness. 
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TABLE 3. Torrymeter Readings of Whole, Gutted and Skin-on Fillets of Flounder
 
During Ice Storage
 

Torrymeter readings: 
Simple 0 1 2 3 

# Days in Ice 
5 6 7 8 11 15 

Whole: mean 15.34 15.00 15.33 14.00 13.00 12.08 12.16 11.66 10.9 10.53 10.91 

s.d. ± .07 .41 .62 .71 .71 1.26 0.55 0.84 1.08 0.95 0.86 

Gutted: mean 15.83 15.00 14.83 14.25 13.00 12.81 12.16 11.16 11.36 11.08 11.36 

s.d. ± .37 .58 .55 .59 .58 1.07 0.68 0.89 1.06 0.75 0.48 

Fillet: mean 15.75 15.33 14.67 13.34 12.97 12.50 12.66 12.00 12.41 10.91 9.19 

s.d. + .43 .62 .85 .60 .99 0.76 0.84 .70 .49 .49 .75 

• n = 12 fish per group 

s.d. = standard deviations 
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TABLE 4. "rorrymeter Readings of Whole, Gutted and Skin-cn Fillets of Whiting
During Ice Storage 

Torrymeter 
Sample 

readings: 
0 1 2 3 4 

# Days 
5 

in Ice 
6 7 8 11 15 

Whole: mean * 14.75 13.45 11.27 10.27 8.62 6.36 4.9 4.36 3.72 2.5 1.36 

s.d. ± 0.89 0.50 1.28 2.49 3.48 2.99 2.64 2.70 2.52 1.32 0.64 

Gutted: mean 15.25 13.00 11.33 10.08 6.5 5.00 5.33 4.33 2.25 2.25 0.9 

s.d. ± 1.64 1.68 1.65 1.50 1.66 1.35 2.01 1.10 1.01 0.59 0.66 

Fillets: mean 13.75 13.83 12.0 11.08 10.25 9.41 9.25 9.66 9.0 7.16 6.58 

s.d. ± 0.72 0.90 0.82 1.11 1.53 0.95 1.47 1.02 1.58 2.16 2.01 

• n = 12 fish per group 

s.d. = standard deviations 



TABLE 5. Torrymeter Readings of Whole, Gutted and Skin-on Fillets of Scupq
 
During ice Storage
 

Torrymeter readings: ' In IceDays 
Sample 0 1 2 3 4 5 6 7 a 11 is 

Whole: mem * 12.83 12.27 11.41 11.5 10.75 9.00 10.66 9.41 10.00 8.75 6.66 

s.d. ± 0.55 0.86 0.86 1.12 1.01 0.82 1.49 O.49 0.91 0.92 0.62 

Gutted: mean 12.50 11.42 11.08 10.83 10.33 8.76 9.16 8.66 9.16 8.75 7.25. 

s.d. + 0.96 1.32 1.08 0.90 1.10 0.69 0.89 0.7 0.89 1.42 0.59 

Fillets: mean 12.17 11.45 9.92 9.24 9.25 8.25 8.25 8.07 9.0 - 

s.d. 1.18 0.66 0.86 0.70 0.60 0.43 1.08 0.61 0.7 

n = 12 fish per group 

s.d. = standard deviations 



TABLE 6. Torrymeter Readings of Whole, Gutted and Skin-on Fillets of Butterfish 
During Ice Storage 

Torrymeter readings:
Sample 0 

1 
1 2 3 

# Days
5 

in Ice 
6 7 8 11 15 

Whole: mean * 14.42 12.00 -- 10.25 8.58 6.00 4.92 4.66 4.00 3.83 -. 1 3.5 

s.d' .95 1.1 1.74 1.11. 1.47 1.75 2.03 1.29 1.77 1.32 1.65 

Gutted: mean 13.58 11.00 8.75 7.25 -5.33 4.67. 1.5 3.75 3.91 3.58 3.33 

s.d. 1.25 1.73 1.88 1.01 1.24 1.59 0.86 1.73 1.55 1.38 1.37 

Fillet: mean 12.30 11.36 9.27 8.27 - 6.65 1.18 3.81 3.00 2.811 -'0 0.58 

s.d.:± 1.19 .64 1;35- 1.42 1.15 1.19 1.19 1.28 1.40 14.O1 0.43 

n= 12 fish P!er group 

s.d. = standard deviations 
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FIGURE 1
 

Torrymeter Readings of whole (0), Gutted (a) 
of Flounder during ice storage.,and 'Skin-on fillets (*) 
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FIGURE 2 

Torrymeter readings of whole (6), 'gutted (U) 
and skin-on fillets of'.oWhiting -during 
.ice storage. 
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FIGURE 3 
Torrymeter readings of 'Whole (e), Gutted (a) 
and Skin-on Fillets (4) of SOup during ide 
storage.c 
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FiGURL 4 

Torrymeter readings of Whole (o), Gutted (a) and
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TABLE 7. Total Plate Counts and Proteolytic Counts of Flounder, Whiting. 
Scup and Butterfish. During Ice Storage 

# Days In Ice 

Species TPC 
0 
PCD TPC 

3 
PC TPC 

6 
PC TPC 

12 
- mC TPC 

18 
PC 

Flounder 1.02)10
2 

<10 1.9x10 
2 O.5x10 

2 1.115x10 
3 1.3x10 

2 1.75x1O4 3.5x10 
3 

5.3x10
6 

2.6x10 
6 

Whiting 1.65x10 
2 

15 1.Ax1O 
3 2X=10 

2 
lx1O 

q 1.5x10 
3 1.2x10

5 
1.02x105 4.9x10

6 
3.2x10

6 

Scup 7x10
2 

<25 1x10 
3 1x10 

2 3.1x1
IO4 2.3x10

3 
8.653x10 

5 6.3x1O 6.7x10 
6 

3.3x10 
6 

Butterfish 9.6x1i0 
2 

<50 2.3x10
3 2x10

2 5.5x10 
3 

1.103 1.8:I1O5 6.5x1O4 6.5x10 
6 

3.8x10 
6 

aTotal Plate Counts 
bproteolytic Counts. 
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FIGURE 5
 

Total Aerobic Plate counts of Flounder (0) 
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General Appearance and Raw Odor Scores for 
Flounder during ice storage
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TABLE 8. Sensory Evaluation of Flounder, Whiting, Scup 
and Butterfish During Ice Storage 

Days Skin' Eyesa Gills a Odor ofO Generalu General b 

xay. Gills Appearance Odor 

Flounder 
1 A A A A 9 9 
4 A-B B A-B B 6.6 6.4 
6 B C B-C B 6.15 6.75 
8 B C B-C B-C 4.2 3.6 

11 C D D D 3 2 

Whiting 
I A A A A 9 9 
4 A-B B B B 6.4 7 
6 B C B-C B-C 6.25 6.24 
8 B-C C C B-C 3 3 

11 C D D D 2 2 

Scup 
I A A A A 9 9 
4 A A-B A-B B 7 6 
6 B B-C B-C B-C 7.5 7.25 
8 B-C C C B-C 5.4 5.2 

11 C D D D 2 2 

Butterfish 
I A A A A 9 9 
4 A B B B 7.2 6.4 
6 B B-C B B 6 6 
8 C C C 5.4 5.2 

11 C D D 3 3 
aSee Appendix IV for the sensory criteria chart. 
bHedonlc scale: 1-extremely unacceptable; 9-extremely acceptable. 



TAB.E 9. Sensory Criteria 

Grades 
A B C D (unfit) 

A. SIGHT: 
1. Skin 	 bright. waxy. dull dull. 

shining slight loss same bleaching marked bleaching 
no tlrmchlng of bloom and shrinkage 

2. Eyes 	 clar, plane, slightly concave completely wnken,
dark appearance, slightly opaque gray pupil, gray pupil. 

convex shape pupil, opaque cornea opaque
slightly opalescent discolored cornea 

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 
mackerel brown) 

B. SMELL: 
Gill and Body Odors 	 fresh, no odor, definitely musty acetic, 

strong, neutral odor, mousy, etc. fruity amines,
sesweedy, trace of musty, bready, sulfide,
shellfishy mousy, etc. melty, etc. faecal 

C. 	 TOUCH: fish flesh elastic 
scales stiff 
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CHAPTER 24 	 GUATEMALA--AN INVESTIGATION INTO FISH QUALITY AT 
THE MARKETPLACE IN GUATEMALA CITY, GUATEMALA 

BY L.F. Arias, G. Bonilla, C.O. Chichester, S.M.
 
Constantinides, S. de Cebrero, R. do Leon, T-Co Lee,
 
L.J. Nutley, and J.M. Ridelman
 

Fish is one of the foods of high nutritive value whose increased consump
tion would benefit the Guatemalan people. It is highly perishable unless 
methods such as drying, salting or freezing are used. Ice continites to be the 

principal means of preservation of fresh fish but even this is not used to
 

full advantage in the markets of Guatemala. To clarify the nature of the
 

problem, it was decided to study the sanitary conditions of fresh and
 

processed fish at the retail level in Guatemala City. To this end, a contract
 

was 
signed between the Central American Research Institute for industry
 

(ICAITI) in Guatemala City and the International Center for Marine Resource
 
Development (ICMRD) at the University of Rhode Island.
 

Sanitary conditions were measured microbiologically and a visual assess

ment was made at the time of sampling. Bacterial counts were measured using
 

the aerobic plate count (APC) at 25°C, the most probable number (MPN) of
 

faecal coliforms and a Staphylococcus aureus count. These three parameters
 

were studied in every sample, including fish, table and floor surfaces, ice
 

water and fish drippings. Because coliforms and staphylococci are not part of
 

the normal flora of raw seafood, their presence is taken to indicate contamin
ation from human sources.
 

The work covered by the contract was done in two parts. The first part
 

was a study of the conditions of retail sales of fresh fish at two public
 

markets over a six-day period. The fish sampled remained at the place of sale
 

under conditions normally found there. These sites generally lack modern
 

equipment. Insitad, working areas may contain a large wooden or cement table,
 

another small tible where fish are cleaned and cut, and generally a wooden
 

chest lined with galvanized tin to keep fish with ice. If there is no such
 

ice chest, cane 
baskets lined with plastic are usually used with "pacaya"
 
leaves as insulation.
 

The second part of the study dealt with the microbiological conditions of
 

fish that had received some type of processing such as freezing, filleting,
 

drying and/or salting. Frozen fish is distributed by small fishing companies
 
as whole or filleted fish. Dry fish is prepared at the artisan level and is
 
found in Guatemala in large amounts only during Holy Week. In this part of
 

the study, four supermarkets and one popular market were visited. To com
plement the laboratory data, several questions were asked at each market or
 

supermarket about the source of fish, the means and conditions of transport
 

and storage, the amounts of fish rejected and criteria, the use of ice,
 
general sanitation practices and wholesale and retail prices.
 

1. Materials 	and Methods
 

Sampling procedures and analytical methods used were those recommended by 
the International Committee on Hicrobilogical Specifications for Foodo 
(Thatcher and Clark, 1968). During part one, the study of two municipal 
markets, the fish were purchased but remained at the place of sale for foil: 
days to be sampled under normal conditions. Each day a swab sample of rae 
skin surface and of the body cavity were taken. This involved the use rf a
 

2 

sterile metal square that circumscribes a 15 cm area. The swat was
 
moistened with a sterile peptone solution (0.1%), moved over the surface and
 

replaced in its tube with 5 milliliters of peptone water. In the second part,
 
samples ot processed fish were purchased from four supermarkets and one
 
municipal market and transported to the laboratory in the original packaging
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(it any). Bacteria on freezer surfaces were sampled using the swab technique.
ALobic ount A)a--The APC was carried out following the pour

plate metho oTtcher Clark (1968) with a lower incubation temperature
of 25*C. Both psychrophiles and mesophiles were of interest. The three-day
Incubation period originally planned proved impossible In practice, since in 
that time spreaders and giant colonies developed. A 48-hour Incubation period 
was used Instead. 

Faecal coliforms:--Determinations of the most probable number (MPN) of 
faecal coliforms were performed using the procedure of Thatcher and Clark 
(1968) with no further modifications. This count was seen as a measure of 
sanitation.
 

Staphylococcus aureus count:--The method of Thatcher and Clark (1968) was 
followed with no further modifications. This count was taken to demonstrate 
mishandling of the fish.
 

11. Results and Discussion 

Brief descriptions of the markets follow. Graphs 1 and 2 show the 
temperatures and relative humidity at the markets when the samples were taken 
at 10:00 each morning. Responses to the questionnaire are presented in Appen
dices A and B. 

Colon arket:--This is a popular market located in one of the older 
quarters of the city. The large, high-cellinged building is divided into two 
main sections, one where vegetables and staples are sold and the other housing 
tiny restaurants or "comedores" and butcher shops. Like other markets, the 
place is crowded with small stalls where selling takes place. There Is no 
specific area where fish vendors are located. Of the three stands where fish 
are sold, two are located with the comedores and butcher stalls in the hall
ways and the other is located among the vegetable stands. 

The fish stand selected for study is owned by a woman who cares for it 
with the help of her daughter. The place allows only a narrow passage way for
 
shoppers and it is difficult to stay in front of the stand to purchase 
seafood. This made sample collection difficult. Although there are windows,
 
natural light is scarce because of walls separating the stalls, and the smoke 
from the kitchens that has deposited soot on the walls and window panes over 
the years. No artificial light is available in the stand. 

The area was infested with files that continuously landed on the seafood, 
tables and scale. No control measures were taken to solve the problem. Since 
the stand does not occupy a stall, there is no water available. It has to be 
collected in cans from a central faucet. The people in charge use a large
knife and a utensil made from wood and nails to scale and fillet the fish. 
Both items are rarely washed and never disinfected. The table is made of wood 
and the surface is full of cuts from the use of the knife. Ice is bought in
 
big chunks and is broken by the people there. Because the pieces are still 
too large, there is poor distribution of ice around the fish. When the fish 
are stored overnight, they are put in a large wooden ice chest lined with 
galvanized metal and covered with leaves and plastic.

La Terminal market:--This market was designed to function as a wholesale 
distribution center, receiving products from the countryside and then distri
buting them to retail markets in different parts of the city. However, at 
present it also functions as the largest retail market in Guatemala.
 

There is a specific area for selling seafood and the stalls are built for 
that purpose. Each stand has cement benches covered with glazed tiles and a 
source of tap water. There Is a great variety of seafood items on display, 
not only from Guatemala but also from El Salvador. Even though the installa
tions are adequate, vendors do not use them correctly. In many cases, the 
benches are covered with plastic which prevents proper drainage. As in the 
Colon Market, files are abundant and the problem of light is even more severe. 
The ceiling is low and the windows are covered with cardboard, since the panes 
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Graph I. % of Relative Humidity at the Popular Markets
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Graph 2. Temperature at Markets 
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are probably broken. 
The fish stand chosen for study is owned and operated by a young couple. 

Even though there are tap water facilities, the vendors do not use this 

lavatory but instead wash items by dipping them in a hugh bowl. The water in 
the bowl was turbid. The seafood is prepared for sale on a wooden table; the 

table and filleting tools were not cleaned or disinfected during the time the 

samples were collected.
 
Ice is used in large chunks that are placed with the shellfish; no pieces 

of ice were observed with the other fish. The temperature of the fish was 

9"C. The ice to be sold is prepared ct the market entrance. Large 

rectangular pieces are cut into smaller pieces to be sold to the fish stands. 

The ice is prepared on a wooden platform outside the market on the street 
to dust. At the stand, fish was stored overnight in cane baskets
 

lined with plastic and pacaya leaves. It was the only time observed when fish
 

were placed between layerr of ice.
 
La Placita market:--Tt.is market is centrally located and was formerly much
 

larger, part of it being destroyed by fire. It is in a tall building with a
 

high ceiling with windows providing good illumination. Here it was possible
 

to sample the dried-salted fish that is consumed in the days preceding and
 

during Holy Week. The fish stand is located in an area where many different
 

items are on sale in neighboring stands. The dried-salted fish were piled on
 

wooden tables against a wooden counter, without any kind of packaging. There
 

Is no running water and occasional cleaning is carried out using a damp cloth.
 

exposed 


sampled were located in differentThe supermarkets:--The supermarkets 
In general, they had similar sanitary conditions. They
parts of the city. 


all had an open freezer where fish were placed for sale. The supermarkets are
 

listed in Table 7 with a list of samples taken and the price per kilogram of
 

fish species sampled.
 
At two supermarkets, Norte and La Torre, fish were not distributed in an 

orderly fashion in the freezer and some opened bags were found. In both these 

supermarkets no one could give us information on the fish for sale. In many 
cases, bags of whole fish carried no identifyign label and were of unknown 
species. Also there were some unpackaged fish for sale, mixed with the
 

packaged fish. The same printed plastic bag was used for packing different 
kinds of fish fillets so the contents could not be identified as to species.
 

Results and Discussion
 

Parts one and two are discussed below. The results for each individual 
sample can be found in Table I through 8. 

In phase one, two popular markets were studied for six days to obtain a 

, Lcture of daily sanitary conditions so that the effects on the quality of 

fresh, chilled fish sold there would also be known. In each market, three of 

Ltie most popular species of fish were chosen and sampled by swabbing the skin 
and body cavity surfaces. The fish remained in the market and were sampled 
dilly for several days. 

Re,,ilts indicated that the Colon Market has tables, floors, and ice that 

ire grossly r:ontaminated. The liquid drippings from the piled fish are also 

heavily contaminated (Tables 1, 2 and 3). Ice and liquid drippings would seem 

to he the most Important factors resulting in high counts since both are in 
contact with fi,ih and can be a source of cross contamination. In spite of 
these conditions, at the end of three days, the APC of fish samles was 

2
lob/cm or less, even inside body cavities. (According to the American
 

Public Health Association [APHA, 1976j, figures higher than 106 per gram or 
cm2 are considered indicative of incipient spoilage.) The general
 
appearance of the fish was also good; no signs of spoilage were evident.
 

The location at the other market, La Terminal, was similar. The most 
heavily contaminated samples were ice and liquid drippinga (Tables 4, 5. Fish
 
sampled were in the market for four days and were spoiled at the end of the 

http:market:--Tt.is
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trial. Because the exact day of their arrival at the market was unknown, they 
could have been In ice longer than assumed. One of the problems in markets is 
the tendency of people selling fish to cover tables and benches with plastic,
allowing water to accumulate. In this market, the failure to allow ri)rgood 
drainage Is unnecessary since vendors have a cement bench covered with glazed 
tiles with proper inclination and drainage facilities; yet the drain to 
covered with plastic. 

During part two, the purpose of sampling the processed fish was to check 
the microbiological condition of the products and the markets. In frozen 
fish, all samples are sold In plastic bags so there is no real contact betwe 
the freezer wlls and the fish. In only one place, Supermarket Paiz Moctufe-, 
unpeckaged frozen fish is displayed on ice, not for preservation but to keep
the fish surface wet and shiny for ornamental reasons. Dried-salted fish Is 
displayed without refrigeration or packaging of any kind. In Table 7, samples 
taken are listed with current prices of the fish.
 

The microbial loads of the products, as measured by the APC at 25"C are 
shown in Table 8. Most samples consisted of filleted and frozen fish. As can 
be seen in Table 8, samples from two supermarkets, Norte and La Torre, have 
products with APC results in order of 101 per gram.
 

In the case of La Placita where only dried-salted fish was sold, the situ
ation is similar. Counts in excess of 106 per gram suggest improper 
handling conditions in processing and storage. If faecal coliforms are in 
excess of 10/g for frozen fish and 40/g for salted-dried fish, it is supposed 
that products have been subjected to mishandling (APHA, 1976). Staphylococcus
 
aureus should not be in excess of 102 /g; higher counts are also indicative 
of mishandling. As can be noted in Table 8, there are samples where both 
these indicators, faecal coliforms and S. aureus, are in excess of the limits. 

The need for Improved conditions in Guatemalan fish markets is evident 
from this study. Yet even with improved conditions, it is important that 
vendors become aware of the importance of their role in preserving fish 
quality. With increased intrrest and understanding of their role, facilities 
which are adequate will be uwed more effectively to supply fresh and processed 
fish to the people of Guatemala. 
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PART 1 -- Fresh Fish 

TABLE 1. Aerobic Plate Count at 25 0C per cm 2 or per ml* -- Colon Market 

Sample 

A Juillin skin surface 

B Juilin cavity surface 

C Palometa skin surface 

D Palometa cavity surface 

E epemechin skin surface 

F Pepemechin cavity surface 

Day 0 

3.8x10' 

1.6x104 

4.5x10 5 

'4.6x10 

1.9105 

8.6x104 

Day 1 

7.3x105 

1.0x10 6 

2.6x106 

8.0x10 5 

1.3x10 6 

8.0x10 5 

Day 2 

6.4x105 

1.9x106 

1.0x10 6 

7.3x105 

8.6x105 

1.8x10 6 

Day 3 
-

-

-

-

..... 

-

Day'4 
-

-

-

-

Day 
-

-

-

5 

G 

H 

I 

J 

Floor surface 

Table surface 

Water 

Ice * 

1.8x10 6 

1.4x0 6 

<10 3 

2.7x310 6 

2.1x1006 

1.6x10 6 

8.0xiO 4 

3.41x0 6 

i.Sx106 

2.8x106 

c3.0x10 1 

1.3x10 7 

3.2x10 6 

1.9x106 

7.0x10 1 

4.7x10 6 

3.8x10 6 

3.9x10 6 

7.0x105 

1.3x10 6 

3.5x100 

6.6x105 

1.gx04 

1.9x0 7 

K Fish-Ice drippings * 3.6x10 7 1.1xi08 7.0x10 7 9.3x107 2.5x108 5.Ox1O7 



PART 1 - Fresh Fish 

TABLE 2. Faecal Coliforms Count as MPN per cm or per ml* - Colon Market 

SmPle Day 0 Day I Day 2 Day 3 Day 4 Days 
A Juilin skin surface 3 15 0 - -

B Juilin cavity surface 10 160 60 - -

C Palometa skin surface 1.5 30 0 - -

D Palometa cavity surface 3 0 0 - -

E Pepemechin skin surface 1 15 150 - -

F Pepemechin cavity surface .73 6.8 150 

G Floor surface 73 310 60 60 2.4 24
 

H Table surface 31 73 0 24 6 0 

I Water _t -930 0 0 390 0 

J I ce'*1100 150 360 0 430 730 

K Fish-Ice drippings'* >2400 -2400 4300 >24009300 4300 



TABLE 

PART 1 -- Fresh Fish 

3. Staphylococcus aureus Cell Count per cm 2 or per ml* -- Colon Market 

Sample 

A Juilin skin surface 

Day 0 

0 

Day 1 

70 

Day 2 

7 

Day 3 

...... 

Day 4 Day 5 

B 

C 

Juilin cavity surface 

Palometa skin surface 

0 

0 

0 

0 

0 

0 

..... 

.... 

D 

E 

F 

Palometa cavity surface 

Pepemechin skin surface 

Pepemechin cavity surface 

0 

0 

0 

1 

0 

1 

0 

0 

0 

..... 

.... 

- - -

G Floor surface 

H Tablesurface 

I. Water 

J Ice* 

K Fish-ice drippings 

0 

0 

0 

0 

0 

70 

1 

0 

102 

0 

0 

700 

0 

0 

0 

7 

0 

102 

103 

70 

0 

0 

0 

10 1 

700 

70 

0 

102 

103 



PART 1 -Fresh Fish 

2TABLE 4. Faecal coliforms Count in MPN per cm or per ml* - La Terminal Market 

Day 1 Day SSample Day 0 Day I Day 2 Day 3 

A Robalo skin-surface 31 160 31 62 -

B Robailo cavity surface 31 31 6.2 15.3 -

C Mojarra skin surface 73 31 14 160 -

D Guapote skin surface >160 >160 73 62 -

E Floor surface "160 31 31 160 6 4.6 

F Table surface >160 8 >160 733 2.6 15.3 

G Ice* >2400 240 1100 930 230 2400 

H water* 0 0 0 0 0 0 

I Fish-ke drippings * >2400 2100 11000 1500 >241000 i'24000 



U, 

PART 1 - Fresh Fish
 

TABLE 5. Staphylococcus aureus Cell Count per cm 2 or per ml* - La Terminal Market
 

Sample 

A Roballo skin surface 

Day 0 

0 

Day I 

0 

Day 2 

0.6 

Day 3 

0 

Day 4 

w 

Day S 

B Roballo cavity surface 0 0 0 101 -

C 

D 

Mojarra skin surface 

Guapote skin surface -

0 0 

0 

0 

6.6x101 

0 

0 

-

-

E Floor surface 0 0 0 0 0 101 

0 0 0.6 0 0 103 

F Tablesurface 
I " 101 101 1020 0 10 1 

H Water' 0 0 0 0 0 0 

I Fish-ice drippings * 

G Ice' 

0 0 102 104 0 102 
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PART 2 -- Processed Fish
 

TABLE 6. Samples Taken at Each Supermarket and Prices of Fish
 
in U.S. Dollars per Kilogram 

Place Identification* US $/Kilogram** 
Palz-Montufar Corvina fillets 3.19 
Supermarket
(PM) 

Roballo slices 
Dried roballo 

3.30 
2.84 

Whole corvina 1.54 
Ice --

La Placita Market Dried roballo 3.30 
(LP) Dried Jullin 1.76 

Dried codfish 2.75 
Table surface --
Counter surface --

Residential Corvina fillets 3.30 
Supermarket
(R) 

Whole salmonette 
Pristis perotetti 

0.55 
2.86 

Front wall of freezer --
Back wall of freezer --

Norte Supermarket 
(N) 

Whole salmonette 
Corvina fillets 
Pristis perotettl fillets 

0.46 
3.52 
2.33 

Side wall of freezer --
Back wall of freezer --

La Torre 
Supermarket
(LT) 

Pristis perotetti fillets 
Corvina fillets 
Corvina fillets 

2.119 
2.42 
2.42 

Corvina fillets 2.42 
Unidentified fish fillets 1.36 

*All samples frozen unless otherwise indicated. 
**For comparison, the average price for fresh, whole Corvlna agria 

and China In Costa Rice from May to June of 1977 wag $2.05/kIlo
while the price for Corvina aguada fillets was $1.82/kilo. 



PART 2 - Processed Fish 

TABLE 7. Bacterial Counts of Supermiarket Samples 

Samples Sample
plsLocation 

APC
Colonies1r 

F&xacIl Coliforms 
MPN/gram 

S. aureus 
Coa4iulase+lqram 

Frozen 
fish 

Corvina fillets 
Corvina fillets 
Corvina fillets 
Corvina fillets 

PM 
R 
N 
LT 

9.3x10 5 

6.3A10 
3. xl05 

1.4x107 

23 
7.3 
7.3 

ISO 

0
102 
102 
102 

Corvina fillets 
Corvina fillets 

LT 
LT 

4.4x10 
6.6x10 5 150 

23 
02

102 

Unidentified fillets LT 3.5xi06 23 0 
Roballo slices PM 2.7x10 5 23 0 
Pristis perotetti fillets 
Pristis perotetti fillets 

Whole corvina 

N 
LT 

PM 

5. 3x10 7 

5.3xi07 

3.7x106 

460 
0 

7.3 

102 
101 

103 

Whole salmonette 
Whole salmonette 

R 
N 

26x10-
1.3xi07 

0 
0 

102 
0 

Pristis perotetti R 6.9x10 6 460 103 

Dried 
fish 

Roballo 
Roballo 

PM 
LP 

I.5x104 
2.3x106 

0 
3.6 

0 
0 

Juilin LP 2.4xI06 0 0 

Cod LP 1.2x107 0 10 
Ice and Ice 
surfacesTable surface 

PM 
LP 

1.6x10 5 1ml 
5.0x0 11 gcm 2 

Oml 
01cm2 

101mI 
6.61cm2 

Counter surface LP 1.6x102 /cm2 2 01cm2 

Front freezer wall 
Back freezer wall 

R 
R 

8 0xlO6 1cm 2 

1.3x10lcmL 
0
0 

00 
Side freezer wall N 0 0 0 
Back freezer wall N 0 0 0 



PART 2 -- Processed Fish 

TABLE S. Bacterial Counts of Supermarket Samples 

Samples SampleLocation 
APC

Colonesl1ram 
Faecal Colilforms 

MPN tram 
S. auraus 

Coesulg-7 am 

Frozen 
fish 

Corvina fillets 
Corvina fuits 
Corvina fillets 
Corvina fillets 
Corvina fillets 
Corvina fillets 

PM 
R 
N 
LT 
LT 
LT 

,.Ox10 s 

6.3x106 

3.xxl0_ 
1.x!07 
1.0x10-5
6.6x10 

237.3 
7.3 

150 
150 
23 

0102 
102 
10" 
02

10 

Unidentifled fillets LT 3.5x106 23 0 

Roiallo slices 
Pristis perotetti fillets 
Pristis perotstti fillets 

Whole corvlna 

PM 
N 
LT 
PM 

2.7x10S 

5.3i07-
5.3x107 

3.7*106 

23 
60 
0 

7.3 

0 
102 
101 

103 

Whole salmonette 
Whole salmonette 
Pristis perotetti 

R 
N 
R 

2.6x107 
1.3x10 
6.9x!0 6 

0 
a 

460 

10 
0 

103 

Dried 
fish 

Roballo 
Roballo 

PM 
LIP 

1.5x104 
2.3x106 

0 
3.6 

0 
0 

Juiln LP 2.11xl0 6 0 0 

Cod LP 1.2x107 0 10 

Ice and Ice PM,. 1.Xl10510 Oml 101.1 

Table surface 
Counter surface 

LP.xl0 
LP 

'c2 

1.6Xl0"1cm 
0/cm2 

01cm-
6.61,02 
01cm2 

Front freezer wall R 8.0x0610 2 0 0 
Back freezer wall 
Side freezer wall 
Back freezer wall 

R 
N 
N 

1.3x10Icm 
0 
0 

0 
0 
0 

0 
0 
0 
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APPENDIX A 

Questionnaire Results for Markets Selling Fresh Fish 

Place surveyed Colon Te, minal 

How are the Wooden boxes with ice and Wooden boxes with Ice and 
fish delivered sawdust; fish are bought cane baskets with Ice. 
to market? at Terminal market. 

How are the On wood table with small On a cement table covered 
fish displayed? amount of ice. The table with glazed tile with small 

is covered with plastic. amount of ice. Although 
the table has a drain, 
plastic Is placed over it. 

Washing of All fish are washed with Only when Ice Is dirty. 
fish. Ice-water (melted Ice). 

Rejections. Occasionally, on basis of Occasionally, on basis of 
texture, gill odor, cavity texture, slime. 
color. 

Ice for storage. Yes. Yes. 

Relation: 
Ice to fish. 

They buy 75 pounds of ice 
per each 50 pounds of fish 

About 1:1 by volume. Ice 
is properly placed In layers 

but It Is not properly dis- over and under fish. 
tributed with the fish. 

Is the stor .ge 
chamber ade-

Large enough for the amount 
stored. 

quate in size? 

How Is the fish 
placed in the 

Inside plastic bags and pa-
caya leaves for insulation, 

Sandwiched 
of Ice. 

between layers 

chamber? 

Storage time. Maximum two days. Maximum three days. 

Retail side Wood bench plastic covered They have running watfir 
conditions, without drain. No tap water (chlorinatwd) but use a 

at the site. Water is large tub where they wash 
brought in 
small cans. 

from a faucet In 
No place to 

Instruments, knife and nail 
brush. Table where sea

wash hands, fish or Instru- food is cut and scaled is 
ments. A large knife and not clean and is made of 
nail brush to scale fish but wood. Files are abundant. 
seldom washed or disinfected. 
The place is dark with not 
enough room. Table for cut
ting and scaling fish Is not 
clean and is made of wood. 
Weighing scale Is also not 
clean. Flies are abundant. 
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Appendix A. Questionnaire Results for Markets Selling Fresh Fish, continued 

Place surveyed Colon Terminal 
Observations. People In charge have 

years of experience and 
differentiate among dif-
ferent kinds of fish. 
Almost all merchandise 

Sale of various kinds of 
seafood besides fresh fish, 
turtle eggs, seawater and 
freshwater, shrimp, crabs 
and molluscs. Prices dur-

Is fresh fish. Ing the week of survey 
were fluctuating because 
of a nationwide strike by 
meat producers and distrib
utors. 



APPENT)IX B 

Questionnaire Results for Processed Fish Samples 

Place surveyed 

Products sold 

How are the 
fish delivered 
to the store? 

How are the 
fish dis-
displayed? 

Are fish 
washed? 

Rejection 
criteria 

Storage 

Ice 

Relation 
Ice:Fish 

Relation 
Fish volume: 

Paiz-Mintufar 

Supermarket 

Frozen fish 

Wooden boxes 
with ice in in-
sulated truck 

Open freezer 
Whole, evis-
cerated fish, 
fillets in 
plastic bags 

No 

I. Firmness 
ii. Color 

ill. Odor 


Frozen fish is 
kept overnight 
in closed freezer 

Used to wet sur-
face, preserva-
tion relies on 
freezer 

Not important 

Theyused closed 
cabinetsandone 
room with regrig
erator equipment 

Residential 

Supermarket 

Frozen fish 

Plastic bags 
in refrig-
erated truck 

Open freezer 

No 

Odor, gill 
color 

In the same 
freezer 

Not used 

Not applicable 

Half full 

Norte 

Supermarket 

Frozen fish 

Plastic bags 
in small vans 

Open freezer 

No 

Gill color 

In the same 
freezer 

Not used 

Not applicable 

More than 
half full 

La Torre 

Supermarket 

Frozen fish 

Personnel ques-
tioned were not 
sure 

Open freezer 

No 

Personnel ques-
tioned were not 
sure 

In the same 
freezer 

Not used 

Not applicable 

Half full 

La Placita 

Market 

Solid, dried fish 

Dried fish in nets 
in ordinary trucks 

On a wooden table 
rough surface, 
uncovered 

No 

Rejection uncommon 

Covered burlap 
bag and tied 
with rope 

Not used (dried 
fish) 

Not applicable 

Not applicable 



Appendix B. Questionnaire Results for Processed Fish Samples, continued 

Place surveyed 

How are fish 
arranged in the 
storage box? 

Maximum storage 
time before selling 

Description of 
retail site 

Other obser-
vations 

Paiz-MintufarSupermarket 

Piled according 
to kinds 

Four days 

Freezing and 
chilling facili-
ties. Place 
seems adequate
with sufficient 
light. No dis-
infection is 
applied, only 
cleaning with 
detergents 

Personnel in 
charge have 
experience in 
handling fish 
and differen-
tiate between 
genera (kinds). 
Fish sold is 
mainly filleted 
by commercial 
companies or at 
the supermarket. 
Whole fish Is 
sold frozen. 

Residential Norte La TorreSupermarket Supermarket Supermarket 

Piled according Piled according Piled at random 
to kinds to kinds 

One week One week One week 

All fish are in-
side the display 
freezer, which 
seems to be 
clean but not 
disinfected. 
Ught is adequate 

Almost all fish Almost all fish Filleted by corn-
is processed by !s proces ed by mercial fish 
commercial fish commercial fish companies and 
companies. Once compenies. Once some at the 
in a while frozen in a while frozen supermarket, 
fish is filleted fish is filleted Several bags of 
at the super- at the super- fish were Iden-
market, market. tified and con

tents were of 
unknown species. 

La PlacitaMarket 

Piled at random 

Five days 

The place has no 
metal tables, only 
wood. There are no 
refrigeration facili
ties. Ught which 
comes from windows 
seems adequate. No 
disinfection. Cleaning 
is done rarely and 
poorly 

People in charge do 
not know hQw to dif
ferentiate between 
genera. In the season 
when the survey was 
done, only dry fish 
was on sale. 
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CHAPTER 25 	 COSTA RICA--AN INVESTIGATION INTO FISH QUALITY OF THE
 

ARTISAN CATCH OF COSTA RICA FROM CAPTURE TO POINT OF
 

SALE
 

BY L.F. Arias, G. Bonilla, C.O. Chichester, S.H. Constantinides,
 

S. de Cabrera, R. de Leon, T-C Lee, L.J. Nutley, and J.H.
 

Ridelman.
 

Artisan fisheries contribute to the economy and nutritional well-being of
 

Therefore, losses of fish in this sector through mishandling and
Costa Rica. 

Before these losses can be reduced,
spoilage have 	far-reaching consequences. 


It is hoped that
 
some idea of their extent and underlying causes are needed. 


this study of the small-scale fishery will help provide some of this
 

information.
 
fish is caused by autolytic processes, oxidation and
Deterioration 	of 


important (Shewan, 1976).
microbial activity, with the latter being the most 


In order to obtain information on the extent of bacterial spoilage of fish in
 

Costa Rica, microbiological studies were co-nducted on three fish species.
 

Samples of fish were taken (I) at capture, (2) when placed in ice at the
 
for sale. See Figure I for the
receiving station, and (3) when displayed 


in the entire 	distribution process. Three
position of these sampling points 

of the predominant fish species caught by the artisan fishermen in the Gulf of
 

Nicoya were selected for this study:
 

Corvina Aguada (Cynoscion app.);
 
Corvina Agria (Hicropagon spp.); and
 
China (Stellifer spp.).
 

traditional
Fishing in Costa Rica is still carried out largely using 

the islands in the Gulf
methods and gear. Fishermen live near each other on 


of Nicoya and in the coastal city of Puntarenas, clore to the fishing grounds.
 

Fishing areas are shown in Figure 2. The ca,.cure methods used in the
 

artisanal fishery of the Gulf of Nicoya are:
 

Longlines or 	handlines, primarily used by the inhabitants of the
a) 

The fishing grounds are close to the
islands fishing from small boats. 


coast where the water is known to be contaminated.
 

b) Gill nets, used by the fishermen of Puntarenas fishing from larger 
to catch bottom fish primarily, though someboats. These nets are used 

nets float near the surface. This fishing is done further out in waters 

presumably less polluted. 

Fishing takes 	place in the early hours of the morning or the late hours of
 
The catch is 	stored on the deck
the evening depending on the methods used. 


during the fishing period. Once fishing stops, the fish is eviscerated and
 

the abdominal cavity is cleaned with a brush and washed in seawater. The fish
 

may then be stored on ice in a box constructed on deck for that purpose. 
The
 

fishermen, upon returning to land, transfers the fish to another ice box or
 
nevera" and resumes his activity. The temperature of the neveras.was found
 

to vary from 1*C to 19*C. The fish remain in the nevera until it is full,
 
fish to Puntarenas
about two days, whereupon the fisherman takes the load of 


in plastic
where it is sold to wholesalers. The fish are transferred 

emptied onto the woden floor.
containers to the place of sale where they are 


Here, they are cleaned, classified according to odor by the buyer and weighed.
 
to two days more, the temperature varying
The fish remain in ice for up 


between 10C and 190C. They are then transported by truck to cities in the
 

center of the country.
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s h a rman 

hooks or nets() 

IFish placed on thedek J

I 
IEviscerated on r 

SWashed with seawater 

during return.1 trip 

Placed In plastic containers I 
and transported to the 

receiving station 

I 
Weighed and stored In neveras (2) 

at the receiving station 

Transported to the market In 
ice containers in trucks 

1 
Transferre to temaretp ac 

In plastic containersI 
Fish displayed for the consum(er 3 

at the marketplace 

Figure 1.--Flow diagram of the fish from ian.ding to the point of sale. 
The numbers In parentheses show where samples were taken. 
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In addition to the initial load on the fish from the water in which it wan
 
caught, other sources of bacterial contamination include:
 

1) the water used to wash the fish;
 
2) ice which comes in contact with the fish over a long period of time;
 
3) table or boards used in the preparation of fillets in the fish market;
 

and
 
4) Liquid and drippings in the boats and in the neveras.
 

The results of this study indicate that the fish Is highly contaminated by the
 

time it is sold. 
Fish sold in the fish market of Valle Central do not appear
 

to merit the term "fresh" used in its sale. It exhibits spoilage characteri

stics including caved-in eyes, opaque corneas, soft flesh, sour odor, easily
removed scales. Recently captured, truly fresh fish has no odor, little
 

mucous, firm flesh and intact scales. In general, handling procedures for
 

fish could be improved in all areas from the time of capture until the fish
 

are sold.
 

1. Materials and Methods
 

Sampling procedure:--Fish samples were collected initially at the point of
 

capture, next at an intermediate collecting point, and finally following
 
arrival at the fish market. The time between sampling and culturing was
 
reduced to the minimum to avoid significant changes in the bacterial
 

populations which would have made results meaningless. Noting the location of
 

capture (see Figure 2), approximately 12 trips were made in small fishing
 
boats in the Gulf of Nicoya. During three of these trips, samples were taken
 

with one trip per species. The captured fish of the desired species were
 

tagged but treated normally until they reached the marketplace. Samples were
 
taken aseptically from different areas of the skin and body cavity using the
 

swab method. A sterilized aluminum template (80 x 70 x 3 mm) was pressed
 

against the surface of the skin and microorganisms taken up with the swab from
 
this area (Yokoya and Zulzke, 1975). The swabs were inserted in screw-capped
 

plastic tubes containing 0.1Z peptone solution (Thatcher and Clark, 1968).
 
Samples of wash water and ice were collected in sterile containers. All
 
samples were placed on ice in insulated boxes and carried to the laboratory in
 
the shortest time possible. Microbiological culturing was performed on the
 
same day as sampling.
 

Bacteriological examinations:--Total aerobic counts were determined using
 
serial dilutions of the sample in tryptone-glucose agar (Difco). The plates
 
were incubated at 27*C + 1*C for 48 hours (I.C.M.S.F., 1974).
 

Coliform counts were made by plating serial dilutions of the same sample 
in Violet Red Bile Agar (Difco). Incubation was at 35*C + I°C for 24 hours. 
In order to confirm the presence of faccal coliforms, typical colonies were 
inoculated in fermentation tubes of Lauryl tryptose (Difco). The incubation 
was at 35*C + 1C for 24 hours (Sharf. 1972).
 

Staphylococcus aureus counts were mad using plates previously prepared
 
with Baird-Parker agar (Difco), distributi(i 0.1 ml of the appropriate serial
 
dilution over the agar surface with a bet, glass rod until absorbed. The
 
plates were Incubated at 35°C + 1C for 48 hours. Selected colonies were then
 
incubated in Brain Heart InfusTon Agar (Difco) for 24 hours at 35*C + I*C and
 
tested for coagulase activity (USDA, 1974).
 

II. Results and Discussion
 

Table I shows the variation in the microflora in contact with the fish at
 
the different locations of sampling. A high bacterial count was found in
 
containers, ice and table surface at the fish market. The highest count was
 
found on the tables and boards used to prepare the fillets. The high
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Location Description 

1 	 Departure from the harbor, the boats go near 
the beach. 

Bejuco Island.2 	 Arrival at the fishing area, 
Caballo 	Island.3 Arrival at the fishing area, 


4 Capture near Naranjo beach.
 
Negritos Island.5 	 Arrival at the fishing area, 

6 Arrival at the fishing area. 
I Return to the point of departure and to the 

point of sale. 

4 Puntarenas 

Peninsula b0 ," 

Oceano PicIflco 

Figure 2.--Map Indicating different wtes of capture in the Gulf. 
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bacterial count found in the ice is not surprising since the same ice is 

reused until it melts. Coagulase-positive staphylococci were found in the
 
residual liquid of the boat and in the drip at the fAb market. Such
 

unsanitary conditions must affect the bacterial numbers on the fish when
 

purchased by the consumer.
 
In Table 2, bacterial counts on three fish species at the three sampling
 

points are presented. Samples of corvina aguada and china present an initial
 
The first
bacterial load which is higher than the samples of corvina agria. 


two species were captured near the islands of Bejuco and Caballo which are in
 
the more contaminated waters of the Gulf. Corvina agria was captured outside
 

the Gulf of Nicoya. The fish were left for an hour or more until the total
 

catch was collected. After being put on ice, thL temperature of these fish
 

was found to vary between 1*C and 19*C. This would facilitate bacterial
 
5 


deterioration. Coliform counts varied little between 103 and 10 except
 
for the corvina agria which showed no coliform contamination initially. The
 
samples of corvina agria showed signs of contamination by coliforms after
 

storage in the ice containers at Puntarenas, possible because at that point
 
all the species are mixed together. Coagulase positive staphylococcus were
 
found in some of the samples stored at the fish markets.
 

This study, while exploratory in nature, does demonstrate a lack of
 
adequate sanitary practices in the artisan fishery of Costa Rica. It is of
 

speciali Interest now because Custa Rica is setting up its first "National
 

Fisheries Plan" fa an effort to increase the quantity and quality of food from
 
marine sources. It is felt that more thorough studies should be conducted
 
along these lines. These would cover larger areas and more species so that
 
proper recommendations for handling and processing might be made. Thus, fish
 
from the Costa Rican coast would be used more efficiently to feed the Costa
 
Rican people and strengthen the economy.
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TABLE 1. Total Bacteria Count In Samples Taken at the 
Different Stages of Handling 

Total count of Coliform Staphylococcus
Sample aerobic bacteria count count 

NO/ml NO/ml NO/ml
 

Water used for washing 2
 
fish before Vey reached 129 x 10' 10 x 102
 
selling area. 

Liquid from the ice con- 6 2
 
tainer at the selling 62 x 10 90 x 10
 
a rea.
 

Water used for washing 29 x 103 39 x 102
 
at the receiving area.
 

Residual liquid in the 150 x 106 76 x 103 129x 101 C
 
boat.
 

Ice in the container 80 x 10 32 x 101 160 x 101
 
(Punarenas).
 

ice In the fish market 200 x 1010 11 x 1o3 10 x 02
 
(San Jose).
 

2

Table at the fish market. b 118 x 10 1 1 /cm2 86 x 103 /cm 2 59 x 106 cm
 

Residual liquld at the 300 x 101 2 6 x 10 so x 102 c
 
fish market. 3
 

aSometimeswater from the river was used for washing. 

bCentrai market. 

cCosgulase positive. 
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TABLE 2. Bacterial Count Expressed in No1cm2 of the Different Species Studied 

Days of Sampling 
Species 

Corvina agria 
(Micripano spp.) 

CorvIna aguada 

Bacteria 

Total count 

Coliforms 

Staphylococcus 

Total count 

0 
• 

a. 4.Sx10Z 
b. 9.3x10 
a. -
b. -

a. -
b. --
a. 1.90 7 

(taken at 
1 01l0 

1.3X06 
2.5x1O 
3.9x1o

3 

--

8.3x10 2 

3.2x0 2 

2.Rx108 

3 sampling points) 
2 3 12 

1.3x1 10 35X 12  

2.1xi0 u 2.Oxl 

2.ex1o .9x1o 
3.5x10 

3 3.7x10 
3 

9.3x10 2 .9x1O 3 

3.3x10 2 3.6x10 3 

2.7x101 3 2xi01 2 

4 
3.0x1019 
3.2x10 
87x04 
6 0 x 10 

q 

6.9x10 3 " 
1.1x10 * 

3-Ix14I 

(Cynoscion sop.) 

Coliforms 

b. 

a. 
b. 

1.1x10-
3

,.,x1, 
5.5x10 

2.7x106 
AX0 

3
1.2x10 

1.1x10 
:.14 
ox7 0 3

6.2x10 

2.5x101 
43 

3.2x'0 51.2x10 

1.6x10 q 

3:00 
3.xO34 .0xl0 

Staphylococcus a. 3OI23.0xi02 

b. 3.1x102 

6 

7 1X03
7x103 
3.0x10 
.110 

1 5 
1.7x101: 2.0x10 

10 

7 3x10 
7. 
1.3x10 

12 

S.5x1 4 
. 

9.0x102 * 
113 

China(Stellifer 
Total count 

Collforms 

a. 1.1x105b. 1.9xi0 
a: .lxO3 

2 1x107 
8.3x10 
49I03 

3.x010
3.2x10 
4914 

1.13x10 12 
3.0xi0 1 
46l 

1.7x101 4 
3.xO 14 
3 3x0014 

b. 4.8x10 3.0x0- 6. lxl0 3.2x)10 3.6x10 

Staphylococcus a. 
b. 

--

--

1.2x10 3 o 
.0xl0 

1 x 4310,' 
1.6xl0 

8o0,1" 
4 .3x10 

1. 
9.4x101 

a: Sample from skin. 
b: Sample from body cavity. 
0: Samples of fish as caught. 

1,2: Days held In the Ice container at the receiving station. 
3,4: Days held In the fish market. 

* Average of three determinations. 



551 

CHAPTER 26 	 CHARACTERISTICS OF DEMAND FOR FRESH FISH IN
 
GUATDIAIA CITY
 

BY R.Y. Coslit, H.C. Lampe and J.G. Sutinen
 

This chapter presents the results of a study of consumer attitudes and
 
consumption habits regarding fish in Guatemala City. In the last few years
 
the government of Guatemala has embarked on a program to increase domestic
 
production of fish for local consumption. The hope is that the increased
 
supply.of fish will lead to a lower retail price, thus making fish available
 
to a greater number of Guatemalan consumers.
 

However, it is by no means clear that the program to increase fish 
production will lead to expanded consumption at lower prices. This goal can 
be attained only if production and marketing efficiency is improved, and if 
potential demand Is sufficient to support the planned increase in production. 
The shape of the resent demand curve for fish will determine the effect of 
increased supply on prices and consumption. Therefore, the first objective of 
this study is to analyze the present demand for fish. The analysis should 
reveal which variables are significantly related to consumption as well as 
provide a greater understanding of the fish consumption habits of the 
residents of Guatemala City. With this intouit ion one should be in a better 
position to predict the effects of increased fish supplies. 

As is true of many developing areas, little Is known about the demand for 
fish In Guatemala. It i3 not known to what extent the quantity demanded will 
change in response to a given decrease in price. And demand may be responsive 
to other factors (e.g., quality) that we can regard as barriers to increased 
consumption. If so, it may be possible to devise measures to eliminate or 
reduce such barriers and thereby increase the welfare of fishermen and 
consumers of fish In the country. Therefore, the second objective of this 
study is to identify and analyze possible barriers to increased fish
 
consumption in Guatemala City.
 

Finally, we apply novel methods for analyzing demand for fish in 
developing countries. These methods are tested here for their effectiveness 
in providing infornation useful for planning fisheries development programs. 

1. The Relation of Demand Theory to the Present Study
 

An individual's demand for goods and services results from his maxi
mization of utility. The theory of consumer behavior is formulated as a
 
choice problem. An individual consumer with given income, prices, and tastes
 
and preferences is confronted with a set of goods and chooses among the
 
alternatives available to him in such a manner that the' satisfaction derived
 
from consumption is as large as possible. Therefore, the consumer attempts to
 
allocate his limited money income among available goods and services so as to
 
maximize his satisfaction. The price of a good, money income and prices of
 
related commodities affect the quantity demanded.
 

The law of demand predicts that quantity demanded will vary inversely with
 
price. 1 The price elasticity of demand, or responsiveness of quantity 
demanded to changes in commodity price, has been widely studied particularly 
because of its implications for government policy. The goals of the
 
Guatemalan Fisheries Department include increased income to fishermen and 
reduced prices of fresh fish to the consumer. Figure 1 (Appendix I) 
illustrates the effects of a change in supply with unchanged demand such as 
that proposed by the government. The retail suply schedule will shift to the 
right and retail price will fall from Pr to Pr. Q sold will increase from 
Q to and both ex-vessel and retail markets will clear. A measure of the 
price elasticity of demand will indicate the amount by which the retail price 
will fall. 

Previous Page Blank
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There have been no studies to date that estimate price elasticity for fish
 

in Guatemala. However, studies conducted in the U.S. find certain species of
 

fresh fish to be generally price elastic (Nash, 1967; Bockstael, 1977). If
 

the demand for fish in Guatemala is also price elastic, the 
government's
 
supply of fish and the resulting decline in price
proposed increase in the 


Total earnings
would stimulate a proportionately greater quantity demanded. 


of the producing sector would increase as a result.
 
A second determinant of demand recognized by traditional economic theory
 

is pr ,r-;of related goods. The cross price elasticity measures the relative
 
a good to changes in the price of a
responsiveness of quantity demanded of 


Fish is generally thought to be a substitute for other protein
related good. 

if the price of beef, chicken
 sources such as pork, chicken, and beef (i.e., 


of "fish" would be expected to
 or pork increases, the quantity demanded 

increase). Information provided in the 2
present study, as well as casual
 

observation, supports this relationship in Guatemala.
 

In his study of the demand for fishery products in New England, Nash
 

estiwated the cross price elasticity of all fish products to meat to be in the
 
frozen fish and shellfish to meat he
 range of .35 to .60. For fresh and 


edt-nted a cross price elasticity of .55 to 1.4. Bockstael found a cross
 
fish and beef to be 3.16, and
prtce elastiticy in the U.S. between fresh 


and poultry 1.14. An often mentioned problem in determining
between fish 

cross price elasticity relations is that the results depend on the agreement
 

amotig households as to the substitutability, complementarity, or neutrality
 

existing between pairs of commodities. In Guatemala this problem is
 
fresh fish prices
exacerbated because "fresh fish" is not homogeneous (i.e., 


range from U.S.$.20 to 1.20 per pound and are related to desirabilty). Thus,
 

some species may be substitutes for meat while others are not.
 

With the decrease in the price of fresh fish that can be expected from the
 

Government's plan to increase the efficiency of fishermen and thus shift the
 

supply function to the right, fish consumption is hypothesized to increase in
 

part at the expense of meat.
 
A third determinant of demand addressed by economic theory is income. In
 

a normal good, quantity demanded varies with real income. As anthe case of 
individual's real income increases, he purchases more of the good in question.
 

The opposite is true of an inferior good for which consumption decreases with 

an increase in income as other goods are substituted fnr it. Income 

elasticity is the measure of the relative responsiveness of quantity demanded 

to changes in income. 
Various studies of consumption of fish in the U.S. have indicated that 

normal good. Nash found most fishery products to be incomefish3 is a 
elastic. He estimated the elasticity of fresh and frozen fish and shellfish 

to be .65 to 1.00, and the elasticity of groundfish to be 2.50 to 5.90.
 

Bocktael estimated the income elasticity for fresh groundfish at 2.25.
 

According to H.A. Robinson (1973), the effect of changes in income on the 

demand for fish varies according to tastes, and the level of consumption 
already enjoyed. He estimatas an income elauLiciry for all fish of 1.0 for
 

It is expected that a smaller proportion
Indonesia, but only .28 for the U.S. 

of any income increase in the U.S. will be used to purchase food as opposed to
 

a developing country.
 
Because the present study is based 	 on cross-section data related to the 

of the population at a po.nt in time,consumption behavior of a given sample 
it was not possible to derive quantitative measures such as price elasticities
 

has most often been studied through the or cross price elasticities. Demand 
information. Although this


analysis of time series price and market 

methodology is particularly suitable for estimating demand functions and will 

result in a measure of price elasticity, this method is not useful in 
of socio-economic characteristics and other qualitativeanalyzing the effect 

little is known about the determinants of demand for
information. Because so 
fish in Guatemala, the qualitative descriptive Information such as that 

http:U.S.$.20
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pertaining to socio-economic characteristics, present consumption habits, and
 

attitudes that may act as barriers to consumption, are of great value as
 

fundamental background to the study of present demand.
 

In addition to price, income, and prices of other goods, there is reason
 

to believe there are other factors that influence demand. Examination of the
 

literature and a knowledge of fish marketing in Guatemala 
have led to the
 

inclusion of family size, education, availability, quality, and tastes in the
 

demand equation. 
Various authors have included education as a variable in the
 

study of demand (Purcell and Rauniker, 1965; Nash, 1967). Holding other
 

things constant, consumption of fish in Guatemala might be expected to
 

increase with education due to 1) a greater awareness of the high nutritional
 

value of fish, 2) less reliance on misconceptions of fish (i.e., that fish is
 

dangerous, causes allergic reactions, etc.), and 3) a greater desire on the
 

part of an educated person for variety.
 

Family size is another socio-economic characteristic included in demand
 

research because consumption is often found to vary with family size (Purcell
 

and Raunikar, 1965; Goldman and Ranada, 1976; Nash, 1967). It is hypothesized
 

that the absolute quantity of fish consumed by a family 
will increase as
 

family size increases, but that per capita consumption may decrease with an
 

increased number of family members. The 
number of family members as well as
 

the age composition of the family is hypothesized to affect consumption and,
 

therefore, changes in the composition of the population will affect buying
 

patterns.
 
According to Robinson (1973), "Deficiencies in the distributive sector are
 

probably the major constraint to greater fish consumption in many parts of the
 

world (particularly in the less developed countries) not only because of their
 

effect on price, but also simply because they prevent the wider and more
 

regular availability of fish and fishery products...." E.J. Griffiths (1977),
 

in his study ol demand for fish in Australia, points to the 1) Inconvenience
 

of supply outlets, and 2) lack of regularity of supply as the most important
 

deterrents to increased consumption. Because fish is sporadically available
 

in the markets and not available in many areas of Guatemala City, scarcity of
 

fish is hypothesized to be a deterrent to consumption. To help alleviate the
 

problem of quality of fish as well as availability, the Fisheries Department
 

plans to build a central fish market. A network of ferias libres, or
 

door-to-door fish vendors, has been proposed to cover 
areas of the city not
 
4 


served by the public markets. A knowledge of the relation of availability
 

to consumption will guide the Fisheries Department in setting policy
 

priorities.
 

The lengthy processing and transport of fish from the Pacific ports to
 

Guatemala City and 
inadequate overnight storage facilities in the markets mean
 

that the fish sold in the Guatemalan markets is not of consistent quality.
 

Thus, it is hypothesized that quality is a deterrent to increased consumption.
 

The Fisheries Department is planning to constuct a central market exemplifying
 

the sanitary handling of fish. Ferias libres have been discussed as
 

substitues to the traditional street vendors because the fish could be
 

transported door-to-door in refrigerated carts, 
rather than in unprotected
 

aluminum pans. If quality is found to be a deterrent to consumption, the
 

Fisheries Department would place greater emphasis on improving quality through
 

improved marketing and transport.
 

Fconomists have had little to say about the effects of taste on
 

consumption, 
because tastes are difficult to measure. In Guatemala, fish
 

consumption is estimated at only 1.7 percent of total animal protein supplied
 

(FAO, 1971); and since availability of fish in th. market also is sporadic It
 

is hypothesized that consumers do not regularly come in contact with fish, and
 

therefore may not have developed a taste for fish.
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11. The Models
 

The demand for fish Is hypothesized to be a function of many variables. 
Based on the knowledge at hand, we propose to estiaste the following models 

C f(I,F,T,A,B,Q,P) (1)
 

where C - consumption
 
I - income
 
F - family size
 
T a tastcQ
 
A - availability

E - education
 
Q - quality
 
P - price.
 

A model represents a simplification of reality and many variables are
 
necessary omitted. Lack of previous research work on the demand for fish in
 
GuAtemala contributes to the difficulty in specifying variables for inclusion
 
In the analysis.
 

Although economic theory has much to say about the impact of certain
 
variables on demand, theory does not indicate how these variables should be
 
measured, For example, the measurement of "taste" for fish is particularly
 
arbitrary because there is no literature on its measurement and because of the
 
subjective nature of the term itself. The questionnaire elicited much
 
information concerning both quality and availability; however, combining and
 
translating subjective information into an appropriate numeric value is
 
necessarily judgmental.
 

A measure of family size (F) was derived from question three in the
 
questionnaire, the number of household members by age group. Because demand
 
was thought to be influenced by age composition of the family, as well as
 
family size, a weighted family size index was derived (Wold and Jureen, 1953).
 
That Is, the number of family members in each age group was multiplied by the
 
percent of adult consumption hypothesized for that group. Ages 0-10 were
 
theorized to eat 50 percent of adult consumption, ages 11-18, 90 percent.
 
Above age 19, an adult cciftsumption pattern is assumed. An example follows:
 

Age Number Index
 

0-10 2 X .5 - 1.00
 
11-18 1 X .9 - .90
 
19+ 2 x 1.0 - 2.00
 

3.00
 

The weighted factors used.are based on those of Wold and Jureen (1953);
 
however, the age group specifications in the present study arc different and
 
needed adaptation. While there is some question as to the appropriateness and
 
arbitrariness of adapting an American family size scale to Guatemalan data, it
 
was necessary to reflect likely variations in demand as a result of family age 
composition.
 

Total family income was calculated from income information on the head of
 
the household as well as income earned by other family members. For those
 
respondents reluctant to answer the income questions, or those who did not
 
know the household incoe, the interviewers estimated household income. There 
are a variety of theories to "define" total household income. Goldman and 
Ranade (1976) considered income to include current savings, In addition to
 
total expenditures on all commodities. Although some precision may have been
 
lost in the present study by including only current earnings as a measure of
 
household income (income would be understated in the case of retired or
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unemployed parsons), information regarding savings was not readily available, 
nor was it information a respondent would likely divulge in an unannounced 
door-to-door interview. 

Family size and age of family members were thought to enter into the 
relationship of income and consumption. That is, the relation of per capita 
income (I) to per capita consumption (C) is hypothesized to depend on the 

number of family members and the age of the family members. Thus, total 
family income was divided by a "weighted" family size, weighted by the percent 

of total income hypothesized to be spent by each age group. Ages 0-10 were 

assumed to require expenditures at 30 percent oi adult expenditure require
ments, 
follows: 

ages 11-18 80 percent, and above age 19, 100 percent. An example 

Age Group Number of Members Index 

0-10 
11-18 
19+ 

2 
1 
2 

x 
x 
x 

.3 

.8 
1.0 

-

-
-

.6 

.8 
2.0 
3.4 

The number of family members in each age group was multiplied by an index for 
that age group and then summed. While the selected weights are arbitrary, we 
again felt some attempt should be made to reflect the direction in which 
family age composition affects spending and consumption decisions. 

The education variable (E) was measured by the number of years of 
education of the head of the household. The number of years given was used 
directly in the analysis. Although the educational level of the wife also was 

obtained, the attitudes of the household, or head of the house, were felt to 

be more closely related to the consumption of fish. 
Tastes and preferences (T) for fish were represented by an index
 

concerning 1) the degree to which a respondent liked fish and 2) a
 

respondent's preference for fish in relation to other meats (i.e., beef, pork,
 
chicken, or any other). An index from 2 to 10, least to most favorable, was
 

derived from answers to the above questions (method presented in Appendix 1).
 

These index figures were included in the regression analysis. Due to the
 
difficulties encountered in combining answers to the above questions into
 
index form, this index is rather arbitrary. It is not known if the transition
 
from the ordinal ranking given by the respondent to a cardinal scale will
 
accurately reflect variations in tastes.
 

Availability, quality and a concern with price were derived from the
 
questions "What is your biggest problem buying fish?" and "Why don't you eat
 
more fish?". Dummy variables differentiated those who mentioned quality, 
availability and a concern with price from those who did not. Although 
respondents mentioned these variables in response to a number of questions, 
the above questions appeared to elicit the least ambiguous answers. However, 

it is not certain that responses to these open-ended questions are suitable as 
a measure of concern with these variables. Availability was alternatively 
measured by the zone in which the respondent lived; each zone was assigned a 
value of 0 or I through knowledge of the accessibility of fish. This is 
represented by the distance variable. 

One way of measuring "availabilty" might be the additional expense, in 
terms of time and transportation, necessary to purchase fish. Viewed in this 
way, the costs of reaching fish markets should be added to the market price of 
fish to determine the relation between consumption and price. Future studies 
might benefit from this approach if transportation costs could be collected. 

Many questionnaires were eliminated from analysis because there was no
 
numeric answer suitable for regression. For those who do not purchase fish,
 
there would be no answer to "quantity last purchased," and that quescionnaire
 
would be deleted from this analysis. The consumption variable should
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therefore be interpreted as per capita yearly consumption for those who
 

consume. 
A second model was estimated with expenditure on fish as the dependent 

variable. Because of the heterogeneity of fish in Guatemala, it is possible 

that with an increase in income the quality of fish purchased, rather than the 

quantity of fish purchased, will increase. If this is true, expenditures on 

fish should increase with increasing incomes because more expensive species 

are consumed even if the quantity of fish consumed does not rise. We assume 
expenditures is a function of the following form:
 

(2)
Ex - f(I,F,T,P) 


where Ex - expenditure 
I - income 
F - family size 
T - tastes 
P - dummy variable representing a concern with the price of fish. 

The expenditure variable was developed by multiplying yearly household 
index derived from quantity and species last purchased.consumption by a price 

The resulting expenditure variable represents yearly household expenditure. 
Although this variable was the best approximation to expenditures, the 

and suffers from the shortcomingsexpenditure variable is somewhat arbitrary 
of its components:
 

1) the assumption that last purchase information is indicative of general 
buying habits; and
 

2) many questionnaires were eliminated because the respondents could not 
specify which species of fish they had purchased. 

Although there were. 1,419 respondents to the questionnaire, the sample 
size reported in various analyses was substantially smaller due to incomplete
 

answers that caused a questionnaire to be deleted front a particular analysis. 

Thus, sample size is dependent on the number of variables incorporated Into 

each analysis. It is not known in what direction the results are biased due
 

In incomplete questionnaires.
 

III. Results of Estimating the Models 

Present Demand with Ragrd to Consumption. The initial analysis Is based 
on a log-linear version of model (1): 

Log C - b0 + bl log I + b2 log F + b3og T + b4A +b5 (1)
 
log E + bSP + b7Q
 

where C a per capita consumption
 
I - per capita income
 
F - "adjusted" family size
 
T - index of tastes and preferences 
A - index of availability of fish 
2 a educational level 
P - dummy variable representing a concern with the price of fish 
Q - index of quality of fish. 

The results are gilen by Equation (1) In Table 1. The estimated relation

ship between tastes and preferences, family size, a concern with the price of 

and per capita income on the one hand and consumption on the other arefish, 
likes fish is positively related tosignificant. The degree to which a person 
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consumption as expected.
 
The dummy variable representing a concern with price did prove significant 

at the 5 percent level. Also am expected, per capita consumption was found to 
be negatively related to a concern with price, indicating that those 
respondents who answered that the price of fish was a problem did consume less 
on a per capita basis. 

Due to the nature of cross-section information taken from one point in 
time, these results yield little predictive information. However, the results
 
suggest that respondents answers to open-ended questions are highly correlated
 
to their behavior. Because there were no previous studies to suggest 
appropriate methods for studying demand, this information is particularly 
important. 

The quality, availability, and education variables did not prove signifi
cantly related to consumption. In light of the marketing of fish in Guatemala
 
as well as other findings in the present study, this result is highly suspect
 
and is perhaps due to variable construction. The variables quality and avail
ability were constructed from answers to open-ended questions. Two possible
 
problems come to mind:
 

I) 	The rate of response to these open-ended questions was not high; thus
 
there is the possibility of bias.
 

2) In the interpretation and coding of the raw data, some exactness may
 
have been lost.
 

An alternative measure of availability, distance of the household from the
 
market, was substituted in the model. The results indicated no relation
 
between this measure and consumption. The problem with this may lie on the
 
diversity of each zone with regard to the accessibility of fish. Some areas of
 
a zone may be close to a market while others are distant. Assignment of an
 
availability index by actual address would be extremely time consuming and
 
would require great familiarity with each area of Guatemala City.
 

Family size was found to be negatively related to per capita consumption
 
(i.e., as family size increased, per capita consumption decreased). This
 
result is not surprising and indicates that as family size increases, each
 
family member eats less fish. Perhaps fish is prepared in alternative ways to
 
make it stretch further for a large family. Although education data were
 
obtained from the question "Hlowmany years of school did the head of the
 
household attend?", the results obtained do not appear to be reliable. Results
 
of other analyses uoing this education information also lead to the belief
 
that the data may be inaccurate. A number of explanations may be suggested for
 
this:
 

1) 	The respondent did not know how many years of school the head of the
 
house had attended.
 

2) 	An exaggeration on the part of the respondent (usually the wife)
 
regarding her spouse's education level.
 

3) 	The possibility that our sample was biased toward those with higher
 
educational levels by virtue of respondent accessibility.
 

Per capita income for the full sample is found to be positively related to
 
per capita consumption, inducating that as income increases consumptioi, nf
 
fish does also. Thus, fish as a whole is a normal good with an income
 
elasticity of .29.
 

Although income is hypothesized to be a significant fator in the
 
determination of demand, it is not clear whether there is a constant income
 
elasticity over all income levels, or a change within subgroups. Much has been
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TABLE 1. Regression Results with Consumption as the 
Dependent Variable 

(1) 	 LogC= -1.6 + .29 LogI - .22Log F + .413LogT - .09A - .05 
(-.57)*(4.7)* (-2.17)* (13.96)* (.97) (-.65) 

LogE - .20P - .002Q
 
(-2.1)* (-.02)
 

R= 2714 F = 42.314 Sample size = 778 

+ .36 LogT 	 - .15Log P(2) LogC= -1.2 + .30 Log I - .20 LogF 
(-1.94) 	 (11.22)* (-1.0)
(-3.32)*(5.82)* 


R2 : .2403 F = 45.10 Sample size = 889
 

(3) A. Low 	 Income 

LogC= -2.65 + .47Log I + .08LogF + .2LogT - .02A 
(-3.)* (3.22)* (.41) (8.6)* (-.15) 

- .23P + .09Q
 
(-1.98)*(.53)
 

R2 = .2202 F = 15. 8 Sample size = 360 

B. Middle Income 

LogC= 1.93 - .27Logi - .88Log F + .1 LogT - .19A 
(1.52) 	 (-1.33) (-3.51)* (9.53)' (-1.41) 

- .14ip - IIQ( 

(-1.13) (-.75)
 

R2 .2317 F = 19.55 Sample size = 370
 

C. High Income 

LogC -3. + .47LogI + .01Log F + ,46LogT - .09A 
(-2.78)* (2.90)* (.014) (6.90) (-.41) 

- 23.P + .12Q 

(-.97) (.58)
 

R .3020 F = 12.39 Sample size = 159
 

*Significant at 5 level.
 

t-values are in parentheses.
 

http:1.98)*(.53
http:3.32)*(5.82
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written on the differences in income elasticities by income level. Goldman
 
and Ranade (1976) hypothesize that income elasticity decreases as income
 
increases because the marginal propensity to consume is less for higher
 
income groups. Thus, regression analysis was performed on the low, middle,
 
and high income groups to determine if the elasticity of demand for fish
 
varies by income group. The results (see equations (3A-C), Table 1) indicate
 
tLat income elasticities are equivalent for the low and high income groups.
 
Within the middle income group, income level does not appear to be
 
aignificantly related to consumption. The results were not those anticipated
 
an6 do not support the hypothesis that income elasticity will decrease as
 
income increases. A few explanations may be given to justify the results.
 
There are many species of fish in Guatemala. The per pound price of fish 
ranges from approximately $.20 to $1.30; the first class, and most desired 
fish, being the higher priced varieties. Because "fish" is not a homogeneous
 
commodity, the interpretation of the income elasticity calculated at each
 
income level may be confused by the heterogeneity of the species bought by the
 
respondents in each group.
 

The income elasticity of .47 for both the low income and high income
 
groups indicates that fish is considered a normal good. With the middle 
income group, the coefficient on income is not significantly different from 
zero. Although this was not the expected result, it may indicate that for 
this middle income group the lower priced fish is inferior, but that these 
respondents do not have the means to buy the more expensive varieties. It may
 
Indicate a mixing of qualities. Perhaps individuals in this group are in a
 
transition from consuming a larger quantity of low cost fish to a smaller
 
quantity of high cost fish.
 

The family size variable is only significant for the middle income group,
 
suggesting that family size is an important determinant of consumption at this
 
income level.
 

The continuous variable representing price was incorporated into the
 
specification of model (1') as follows:
 

Log C - B0 + BI Log I + B2 Log F + B2 Log T + B3 Log P (1") 

where C - per capita consumption 

I - per capita income 

F - adjusted family size 

T - tastes 

P - continuous price variable. 

The continuous price variable used In this analysis did not prove to be
 
significant (see equation (2), Table 1). This seems surprising, but is most
 
likely due to the construction of the variable from last purchase quantity and
 
species information. The results point to the possible inaccuracy of
 
information provided by respondents who perhaps did not remember the number of
 
pounds they last bought or what species wan bought. Many questionnaires were
 
eliminated from this analysis because the respondents did not know the species
 
they last purchased.6
 

Present Demand with Regard to Expenditure. Model (2) was estimated inas follows:logarithmic form 

Log Ex B + BI Log I + B2 Log F + B3 Log T + B4 P (2')g0 

where Ex - expenditure 
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I - per capita Income 

F - "adjusted" family size
 

T - index of tastes and preferences 

P - dummy variable representing a concern with price. 

The results, present in Table 2, indicate that all variables, with the
 
exception of family size, are significantly related to expenditure. The index
 
of tastes and preferences is positively related. The large value of the
 
t-statistic indicates a positive relation between the index of tastes and
 
preferences and expenditure on fish.
 

Although previous analysis indicated family size was related to
 
consumption, family size is not related to household expenditure on fish.
 
This implies that larger families may consume lower quality of fish. Our data
 
indicate a decrease in total family income associated with increasing family
 
size. Perhaps as family size increases, alternative uses of fish are found to
 
feed a larger group (fish soup is widely prepared).
 

The "dummy" variable representing a concern with price was used in this
 
analysis. This price dummy speared to be negatively related to expenditure,
 
indicating that for those who mentioned a concern over price, expenditure on
 
fish was less.
 

Finally, par capita income appears to be positively related to 
expenditure. The results indicate that fish as a whole is a normal good with 
an expenditure elasticity of .42. The sample was divided into three income 
groups to determine if there was a difference in expenditure elasticities as 
had been hypothesized. Results can be found in equations (2A-C), Table 2. A 
comparison of low and high per capita incomes indicates that the expenditure 
elasticity is lower for the high income group, as the hypothesis suggested. 
In other words, within the lower income group, an increase in income would be 
accompanied by greater incremental spending on fish than is so for the high 
incomv group. However, per capita income in the middle income group may be 
u ed here to explain the relation of income and expenditure in the middle 
Income group. For this group, the lower priced fish would most likely be 
thought of as an inferior good, while the high'priced-fieh may be considered a 
nor;i,, l d but beyond the means of this group. Alternatively, some families 
may buy i largeir quantity of lowcr priced fish, others may buy a smaller 
qi ntity rf higher priced species. For this middle income group, family size 
becomes, important, but tt Js not for both the low and high income groups. As 
family size increa,!es, household expenditure on fish decreases. This result 
is contrary to what was expected. However, when taken with consumption 
results, this possibly indicates that some middle class consumes can afford 
high quality fish, but as family size increases, they will shift to the lower 
priced species. 

It was important to look at quality, availability and a concern with price 
as posnible determinants of demand. However, only the price dummy was 
deti2.q1ncd to be related to consumption, possibly because of the construction 
of r variables, oc because one of the stronger variables was picking up the 
vaLlition. Although regression Fnalysis is a useful tool to estimate the 
relation between continuous dependent variables, such as consumption or 
expenditure and continuous independent variables, It is not particularly 
suited to the analysis of discrete variables such as the measures of quality, 
availability, or a concern with price. Experience in Guatemala Indicates that 
these variables are possible barriers to increased consumption. Thus, 
nltern,itlve methods of analysis are offered. 
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TABLE 2. Regression Results with Expenditure as the
 
Dependent Variable
 

(1) Log Ex: -1.87 + .42 Log I - .lS LogF + .34 ogT - .19P 

(-5.07)* (8.12)* (-1.42) (10.21)* (-2.17)'
 

R2 .2548 F ' 60.59 Sample size = 698 

(2) A. Low Income 

Log Ex= - 3.2 + .64 Log I + .13"LogF + .35LogT - .13P 
(-3.45)* (3.70)* (.59) (6.39)* (-.95) 

R2 = .1772 F = 16.03 Sample size 280 

B. Middle Income 

LogEx= 1.09 - .03 LogI - .74 LogF + .33LogT - .18P 
(.74) (-.12) (-2.56)* (6.34)' (-1.29) 

R2 = .1779 F = 16.16 Sample size = 282 

C. High Income 

LogEx= - 2.71 + .48Logl + .13 LogF + .34,LogT - .52P(-2.04)* (2.77)* (.41) (4.e4) (-4.22) 

R2 .214 F : 10.1195 Sample size = 135 

* Indicates significance at 51 level. 
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IV. Analysis of Possible Barriers 
to Increased Conamption 

If concern with price, availability and quality considerations are
 
barriers to consumption, It is important to analyze the characteristics of 
thoae who were concerned with these variables. Thus, each variable will be
 
analyzed bj income and educational level. In addition, an attempt will be 
made to obtain a profile of a person who likes or does not like fish based on 
educational level, income, and family size.
 

Availability Analysis. When the sample as a whole was asked, "What is 
your biggest problem buying fish?", and "Why don't you eat more fish?", 15 and
 
7 percent, respectively, answered that fish was hard to obtain. Coupled with
 
the information that fish is not available at all times and in all markets, 
availability t a problem that can be given priority by the Fisheries
 
Department. Fifty-three percent of the sample did not own a car. Thus, 
accessibility becomes more important.
 

However, as can be seen in Table 3, equation (1), income group does not 
appear to be related to the mzntion of availability; the F value resulting 
from this analysis is not significant at the 5 percent level. Due to the fact 
that low-income respondents must rely on public transportation as compared to 

7
higher income families with autos, it was felt that an analysis of
 
availability problems by income group might yield significant results.
 
However, the conclusion to be drawn is either that income group plays no part
 
in availability, or an open-ended measure of availability is not adequate.
 

Again, availability does not appear to be related to the educational level
 
of the wife 8 due to the low value of the F statistic. It was felt that with
 
increased education,, the housewife might find fish more acceptable,
 
particularly for its nutritional qualities. She also might have greater
 
familiarity with fish, and thus exhibit greater concern with availability.
 
However, educational level does not appear to predispo.E! a housewife to be 
more concerned about availability of fish.
 

Quality Analysis. When consumers were asked, "Why don't you eat more 
fish?", Dnly 2.7 percent answered that the fish was not fresh. To the
 
question, "What is your biggest problem buying fish?", 12.8 percent answered
 
that finding fresh fish was a problem. When consumers swere asked, "Are the
 
conditions satisfactory where you buy fish?", the great majority said yes. Of
 
the 10 percent that answered "No," only I percent felt that the quality of 
fish was bad. It is difficult to know which answers most accurately represent
 
the intensity of consumer attitudes toward quality. However, quality does not
 
consistently appear as a concern.
 

It was hypothesized that those respondents in the higher income groups 
would be more likely to view the quality of fish as a problem. Presumably, at
 
a high Income level the quality of an item more than its price would be a 
barrier to consumption. As expected, there io a significant difference in 
Income between those who answered that quality was a problem and those who did
 
not. Additionally, those respondents who worry about quality have
 
significantly higher incotes.
 

It was hypothesized that the eduoational level of the wife might serve to 
distinguish those who felt quality was a problem from those who did not. With 
more education, a housewife may be more discriminating in her purchases, 
therefore finding fault with the present marketing of fish.
 

Eight hundred and twenty-seven observations were used in the analysis.
 
The results are presented in Tablc 4. The results do not support the 
hypothesis. In other words, those who answered that quality was a problem
 
could not be distinguished on the basis of educational level.
 

Price Analysis. Because of the importance of the price variable, and
 
the fact that the continuous price varfable in the regression analysis was not
 
significant, a tabular description of consumers' attitudes toward price was
 
regarded as a alternative method of analysis. All respondents were asked, "Is
 
the price of fish high or low?". The responses are as follows:
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TABLE 3. Analysis of Variance by Availability 

(1) 	 Availability by income 

Source of Variance Sum of Squares DF Mean Sq. F 

Explained 29091.7 1 29092.7 2.21 
Residual 12915117.6 981 13165.26 
Total 129q209.3 982 

(2) 	 Availability by years of education of the wife 

Source of Variance Sum of Squares DF Mean Sq. F 

Explained 27.8 1 27.8 2.12 
Residual 	 10847.1 825 13.1 
Total 	 10874.9 826
 

http:13165.26
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Frequency Percent
 
19 T3.3
So response 

810 57.163
High 

156 11.009
Low 

194 13.691
Regular 


1.129
Depends on the type of fish 16 

52 3.670
Didn't know 


1417 100.000
Total 


The results indicate that the price of fish is considered high by a 
great
 

fish?", and
 
number of responents. Other questions, "Why don't you eat more 


"What is your biggest problem buying fish?", yielded a considerable number of
 

21 and 9.7 percent, respectively.
answers, such as "too high a price": 

However when respondents were asked to rank the price of fish in relation

to other meats, the results indicate that consumers In general feel that beof
 

The results are as follows:
and pork are priced higher than fish. 


"Generally, which is more expensive?"
 

Frequency Percent
Fish or Beef: 


161 11.362
No response 

369 26.041
Fish 

672 47.424
Beef 

199 14.044
Equal 

16 1.129
Didn't know 
 rIT7 100.0o 

Fish or Chicken:
 

158 11.150
No response 

783 51.729
Fish 

376 26.535
Chicken 

133 9.386
Equal 

17 1.200
Didn't know 


1417. 100.000
 

Fish or Pork:
 

163 11.503
So response 

282 19.901
Fish 

803 56.669
Pork 

117 8.257
Equal 

52 3.670
Didn't know 


IMTr 1oo.o00
 

substantially

For the Fisheries Department to analyze its goal of 


fish at the Guatemalan market, it is important to
 
increasing the supply of 


Clearly, form
 
know what type of individual answered that price was a problem. 


price of fish is high relative to an average wage
market observation the 

increased consumption.
earner's salary, and is suggested to be a barrier to 

It was therefore hypothesized that those who expressed concern with price 

could be distinguished by Income group; i.e., the lower income group would be
 

was a problem. In this analysis, 983
 
more likely to answer that price 


The results, shown in Table 5, equation (1), support

used.
observations were 


a concern with price is possibly
the hypothesis. This result points out that 

lower income groups. Lowering
 

a barrier to expanded consumption by the 
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TABLE 4. Analysis of Variance by Quality 

(1) 	 Income by quality 

Source of Variance Sum of Squares DF Mean Sq. F 

Explained 58794. 1 58704. 4.46 
Residual 12884902. 981 13134.5 

Total 	 12943696. 982 13181.0
 

(2) 	 Years of education of the wife by quality 

Source of Variance Sum of Squares DF Men Sq. F 

Explained 22.1 1 22.1 1.68 
Residual 	 10852.8 825 13.2 

Total 	 10874.9 826
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prices, than, may substantially increase consumption by this group. 
clear whether education wouldAlthough It was not those wl.veas with greater 

be more price conscious, or alternatively that they would be more concerned 

with quality and nutritional value, it was argued that educational level might 

distinguish those who answered price as a problem. 
this analysis, 827 observations were used. Again, many observationsIn 

were eliminated because they lacked education answers. The results shown in 

Table 5, equation (2), indicate that price considerations are related to the 

educational level of the wife. Those with lower educational levels were more
 

likely to answer that price was a problem. Perhaps for the wife with a low 

level of education, price is the most important con.ideration. However, it is 

more likely that the education variable is picking up the effect of income. 

If the Fisheries Department could obtain a profile of the person who likes
 

fish or consumes fish, it would be better able to predict the results of its
 

policies. Discriminant analysis was used here to classify, if possible, a
 
onconsumer from a non-consumer and one who likes fish from one who dies not 

the basis of income, education and family size.
 
In this analysis, 1006 observations were used. However the analysis could
 

not distinguish between consumers and non-consumers or those who like fish 

from those who do not on the basis of the information given, indicating that
 

there is little measurable difference between these groups, at least with
 

regard to these three socio-economic variables. The results of these analyses
 

are presented in Table 6.
 

V. Sumary and Conclusions
 

were to determine the variables that areThe objectives of this study 
significantly related to fish consumption, and to identify and analyze
 

barriers to increased fish consumption in Guatemala City. The results
 

indicate that income is positively related to fish consumption and expendi

tures. Fresh fish is a normal good with an income elasticity of .29 and an 

income elasticity of expenditure of .,2. 
Availability did not prove to be a significant barrier to the increased 

be construction orconsumption of fish. This result may due to variable 
simply indicate that availability is of no great concern to Guatemalans who 

consume little fish.
 
A large number of respondents did not know the names of fish species nor 

the market prices of fish. That is, there is a considerable lack of informa
consumer education programs may be necessarytion in the market for fish and 

before increased availability and lower prices induce increasedcan 
consumption of fish.
 

The quality of fish did not prove to be significantly related to 
either. While this may have resulted fromconsumption and expenditure 

are notimperfect variable construction, it may be true that cornmers 

concerned about fish quality. Therefore, more hygenic marketing conditions
 

may have little or no impact on fish consumption without additional consumer 

education.
 
A major shortcoming of this study is the lack of measures of demand 

on prices and quantities will have to beelasticity. Time series data 

collected before such measures can be obtained.
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TABLE S. Analysis of Variance by Price 

(1) 	 Per capita Income by a concern with price 

Source of Variance Sum of Squares DF Mean Sq. F 

Explained 339409.1 1 339409.1 26.12 
Residual 12604800.2 981 12811.9 
Total 129441209.41 982 

(2) 	 Years of education. of the wife by a concern with price 

Source of Variance Sum of Squares DF Mean Sq. F 

Explained 162.0 1 162.0 12.17 
Residual 10712.9 825 13.0
 
Total
 

http:129441209.41
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TABLE 6. Dlscriminent Analysis--Consumers vs. Non-Consumers,
 
Those Who Like Fish vs. Those Who Do Not
 

(1) Those who consume vs. non-consumers 

Discriminant Function Coefficients 

Education -. 75665
 

Family sizb -. 50293
 

Income -. 31210
 

Wilkes-Lambda .9902 Chi-Square 9.922 Significance .019 

Sample Size = 1006 

(2) Those who like fish vs. those who do not 

Dlscrlminant Function Coefficients 

Education -. 68895 
Family size -. 57015 

Income -.36414 

Wilkes-Lambda .9845 Chi-Square 15.664 Significance .001 

Sample SVze = 1006 
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FOOTNOTES
 

IThe only exception to this "law" is the Giffin good, which is
 
characterized by a large negative income effect which exceeds, in absolute
 
value, the positive substitution effect.
 

2 Fish is generally eaten as a "main dish" or primary protein source for 

a meal, as is beef, chicken and pork. 

3The definition of "fish" refers either to all fresh fish and shellfish, 
all fresh groundfish, or all fish products. This difference in definition 
accounts for the widely divergent income elasticities. It is also true that
 
the definition of "income" varies by study.
 

4Over 50 percent of our sample did not own cars; therefore,
 
accessibility to a market by bus is important.
 

5Because the education variable did not prove significant, it was
 
eliminated from analysis. Thus, sample size increases from 778 to 889 in
 
subsequent analyses.
 

6"Unfamiliarity" with the marketing of fish, possibly due to the general 
unavailability of fish, is reflected in answers to the questions "What is the 
price of [species] in the market?" and "What species did you last buy?". 

7
Fifty-three percent of our sample did not own a car.
 

8In his analysis, educational level of the wife was used rather than 
that of the husband because it was felt she would have more knowledge of the 
price, availability, and quality of fish. 
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APPENDIX I 

Tastes and Preferences Index 

Question 1W. Do you like Fish? points given to each response 

.issibl responses yes, a lot 1 

regular 3 

little 2 

no 1 

Question 36. How much do you like fish In relation to beef, chicken, pork 

and other? 

possible responses points given to each response 

fish ranked Ist 5 

3 

2 

fish ranked last 1 

Tastes and Preference Index 6 Summation of Points from Questions 14 and 36. 

P 

PO -------------- Fiur 
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CHAPTER 27 	 PLANNING AND ADMINISTRATION OF SMALL-SCALE FISHERIES PROJECTS IN
 

COSTA RICA: THE PARADOX OF COMPREHENSIVE DEVELOPMENT PLANNING
 

BY T.N. Hennessev
 

This study concerns administrative aspects of the development process as 

these relate to program weakness and failure. It critically examines the 
million dollar fisheries developmentdesign and operation of a thirteen 


project in Costa Rica which essentially failed to meet most of its program
 

goals. The research, however, is not simply a case study of Costa Rican
 
examine a series of
fisheries but 	rather uses this particular experience to 


These are tested via a
hypothesis drawn from the theory of collective action. 

the several governset of interviews with eighteen program directors from 


mental agencies involved in the program.
 
Since World War II, billions of dollars have been spent on development
 

projects. Such projects have met with decidedly mixed results. Yet
 
expended in attempting to
comparatively little money and 	effort has been 


sources of program success and failure. However,
systematically evaluate the 

certain lessons, have been learned and are emphasized in the development
 

literature (Montgomery and Siffin, 1966; Blase 1977).
 
Perhaps the most fundamental lesson is that successful "development" must
 

include 
a solid Institutional base. The institutional approach emphasizes
 

that the innovations needed to enhance development extend beyond purely
 
institutions,
technical considerations to require significant changes in 


attitudes and behaviors. These changes are 
embodied in organizations which
 
When building
attempt to introduce and protect 	such changes in their society. 


groups and organizations are
such organizations, linkages 	 with other 

an involves
essential. Moreover, this process of extending innovatizn 

learning, accommodation and conflict among the groups involved. William 

Siffin, one of the most astute students of development, emphasizes that the 
should use a combination of an organization andinstitution-building approach 

a set of linkages with its environment. Key features of the organization are 

leadership, doctrine, program, resources and Internal structure (Siffin, 1975,
 
p 2).
It should be clear that development today has progressed beyond 
skills
 

training and transfer of basic technology. The less-developed countries
 

increasing need to know how to 	deliver new technological improvements to a 

large number of people quickly. They also need to know how to develop and
 

administer delivery systems so 	as to increase economic efficiency and or
 
the use of new knowledge. All of these
improve social welfare through 


problems involve many organizations and complex social and political
 

To accomplish these goals requires the appropriate administrative
structures. 

The latest thinking in
structure to coordinate, organize and manage programs. 


therefore emphasizes that development programs
development administration 

to
should be comprehensive, involving many groups and organizations in order 


maximize overall social welfare.
 
Finally, and most important for the Costa Rican projeit, little research
 

has been done on the administrative aspects of marine reso.rce management with
 

the notable exception of the South China Seas Project (Crutchfield, et al.,
 

1974; Moore, et al., 1976). The analysis which follows represents a
 

relatively new sector of inquiry.
 
Costa Rican
With this background in mind, it is important to note that 


officials and the leading agency, the Interamerican Development Bank, rejected
 

a narrow, technical approach to fisheries development in favor of the 
comprehensive, institutional approach favored in the development literature 
referred to above. This comprehensive approach emphasizes linkages between 
relevant social, economic and governmental-groups. And since the government 
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is the engine of change, it seeks to relate these particular groupings to each 
other for development purposes by coordinating several government agencies 
with diverse functional responsibilities. Such development programs usually 
fall outside the usual responsibilities standard operating procedures of most 
of the agencies. Therefore some organizational mechanism must be found to 
direct the overall program. In this sense, a new organization must be 
fashioned from existing agencies in order to coordinate and direcC the 
program. Such coordinating structures are critical to the suczess of 
development projects although most development specialist tend to 
underestimate the difficulty of creating am, operating m., orpanizations. 

The problem of establishing and operating such an inter-governmental 
coordinating mechanism at optimal levels La central tc this study. Our 
theoretical point of departure consists of a series of working assumptions 
drawn from the Public Choice literature on decision makine and institutional 
design. This approach assumes that public agencies operate in their own 
self-interest so as to assure the survival and "health" of their agencies with 
respect to budget and personnel. Using these assumptions as a point of 
departure, we argue that inter-governmental coordination is a strategic 
opportunity for agencies to reduce their particular contribution to the 
overall welfare function represented by the development project. And every 
agency is expected to have an incentive to behave accordingly. 

Following Kancur Olson (1965), we view the interagency coordination 
problem as one of creating a "manifest" group from a set of "latent" elements 
drawn from a variety of agencies. Olson has demonstrated that when there are 
a significant number of actors involved in collective action which is largely 
voluntary we can expect each to take advantage of the situation by "free
riding" at the expense of the others involved. And since in our case each 
agency has a similar incentive to minimize contributions, the overall level of 
contributions will be suboptimal and project goals damaged. This will be the 
case unless selective incentives or coercion are used to bring the 
contributions up to required levels. If these latter conditions do not 
obtain, we can expect such a free rider phenomenon whereby contributions will 
be lower than are required for successful operation and the program thereby 
critically weakened. 

These observations lead us to the formulation of what we shall call the 
paradox of comprehensive development planning. The literature clearly 
indicates that a comprehensive approach to the development process is to be 
preferred to a limited technical transfer situation. Nevertheless, compre
hensive development programs require high degrees of interagency coordination 
as a necessary condition of successful operation. But this requirement in 
turn creates conditions with a high potential for strategic behavior on the 
part of participating agencies and departments, especially when appropriate 
coercion and selective incentives are not employed. If these latter 
mechanisms are not employed we can expect agencies to minimize their 
contributions as we indicated above. Thus we hypothesize that the potential 
for "free riders," so basic to collective action problems, is inherent in the 
dynamics of intergency coordination and hence to comprehensive development 
planning The paradox is that in co far at one attempts to be comprihensive,. 

which requires the optimal cotribution of a number of agencieu. one also 
creates the conditions for strategic interaction In terms of which suboptimal 
contributions can be expected and which in turn weaken the possibility of a 
successful development program. 

Ve shall artu that this does not have to be the inevitable outcome of 
comprehensive programs but that such failures can only be avoided if certain 
analytic approaches and their correlative menagement principles are heeded. 
For example, the concept of selective incentives can refer to increases In 
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budget and personnel to the cooperating department or agency, while coercion 
through processes of program control and evaluation. If can be established 

procedures are not observed in designing the comprehensivethese management 
program, however, the probability of success is reduced accordingly.
 

this potential paradox, the determination of administrative
In 	light of 

essential feature of development planning.
feasibility must be an 


not be seen as largely exogenous to
Administrative coordination should 

development goals as it often is. Instead, administrative considerations must
 

be seen as endogenous and directly related to final development objectives.
 

Indeed, as we shall see in the Costa Rican example, a heavy social cost can be
 

attributed to the paradox of comprehensive development if these administrative
 

considerations are not carefully observed.
 
in 	mind, this paper contains the following
With these considerations 


Theoretical Approach and Working Assumptions; 11. The Small
sections: 1. 

Scale Fisheries Development Project: Organizational Structure and Objectives;
 

the interviews; IV. Implications of the
 

Study.
 
III. The Hypotheses: Results of 


1. 	 Theoretical Approach and
 
Working Assumptions
 

Students of government behavior have traditionally assumed that
 

bureaucracy functioned to serve an overall societal welfare function known as
 

The different functions performed by individual
"the public interest." 

agencies were presumed to contribute to this general goal. It was further
 

assumed that government leaders could plan, direct and control the bureaucracy
 

in an efficient, effective manner.
 
But just as the behavioral theory of the firm led to a fundamental
 

revision in our understanding of business behavior, recent writings on
 

bureaucracy have revised our understanding of government behavior. This new
 
to be
thrust, which we shall term the political economy approach, has proven 


useful in generating empirically testable hypotheses regarding the behavior of
 

complex public bureaucracies. The approach Is exemplified in the writings of
 

Graham Allison (1969), Randall Bartlett (1973), Warren llchman and Norman
 

Uphoff (1969), Charles Lindblom (1978, 1965, 1963), William Niskanen (1971),
 

Mancur Olson (1965), Vincent Ostrom (1973), Herbert Simon (1955, 1958, 1957),
 

Caiden and Wildasky (1974), and Gordon Tullock (1965).
 
These scholars operate with roughly similar assumptions although they 

apply their arguments to a variety of different problems. The fundamental 
approach which each shares, however, and which we will employ in the study 

which follows, is the composite method of economics which develops hypotheses 

about social behavior from models of purposive behavior by individuals. The 

agency or bureau leader is the principal figure. He is assumed to be both a 

chooser and a maximizer. liefaces a set of possible courses of action or 
opportunities in terms of which to maximize his agencies' benefits. Such 

made in the face of constraints such as imperfect information,choices are 
uncertainty and risk. Moreover, the larger environment, including other
 

agencies and departments with 0'om le interacts, constitutes another set of
 

constraints.
 
Agencies and departments are viewed here as complex organizations with
 

diverse goals and divided responsibilities. There is no larger "public
 

Interest" apart from the behavior of individual agencies which pursue their
 
Under no condition is
self-Interest In the context of the political system. 


Each department
there a "collective preference" which all agencies share. 

or 	"organizational
acts independently to maximize "security" (Bartlett, 1973) 


health" (Allison, (1969) for their agency or department through the
 

acquisition of more personnel and budget and other resources.
 
In this approach, following Allison, overall governmeat behavior reflects
 

Each agency
the independent output of a number of government agencies. 
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perceives problems and perform. a variety of activities In quasi-independence. 
within broad statutory constraints. Because of this quaai-independence the 
relationship of agencies to each other has to be negotiated. According to 
AUlion these relationships are regularized by 1) An agreed upon budget split, 
2) agreed upon areas of responsiblity, and 3) established conventional 
practices (i.e., standard operating procedures) (Allison, 1967, pp. 701-702).
 

The dilemma is that while government leaders cannot control and direct the 

operation of a number of departments with diverse goals and responsibilities, 
the complex demands of public policy require some form of coordination in 
order that specific tasks be accomplished. 

Interagency Coordination as a Collective Action Problem. We have already 
noted that a comprehensive governmental approach to public problems requires 

in order to obtain the necessary functional inputsinteragency coordination 
from various agencies and departments. And despite the fact that such
 

coordination is rarely forthcoming at the prescribed level and is a cause of
 

weakness and failure in development programs, this process of coordination is
 

not often seen as an important problem. Ithas traditionally been viewed as a
 

simple matter of directing and encouraging the participating agencies to carry
 

out a set of activities which, when aggregated, will be sufficient to provide
 

goods and services at appropriate levels. Unfortunately, this has proven to
 

be a naive approach because it assumes 
that each agency views the problem from
 

a roughly similar perspective; that is, each agency will somehow attach an
 

equivalent value to the outcomes of the project as well as to their costs for
 
approach by
participdting in it. But our model explicitly rejects such an 

differently
specifying that each agency is expected to value the outcomes 


owing to different resources, priorities, preferences and standard operating
 

procedures.
 
Given the assumption that agencies will act in a semi-independent manner 

and value the goods and services differently, we shall conceptualize the 

problem of inter-governmental coordination in comprehensive development 
in which governmentprograms as essentially a collective action problem 

leaders must induce project participants to participate at prescribed levels 

via the use of various forms of coercion and selective incentives. After 

setting out the basic elements in the theory of collective action we shall use 

this approach to examine the Costa Rican small-scale fisheries project.
 
to act on behalf
Croups of individuals with common interests are expected 


of their common interests much as single individuals are expected tc act on
 

behalf of their personal interests. This is the view which pervades much of
 
(1965) has demonstrated
sociology and political science. But Hancur Olson 


that groups of individuals with common interests will not neceisarily attempt
 

to further these interests. In other words, if members of 
some group have a
 

ccmmon interest or objective (i.e., a development program -nd its social
 
if that objecL. ,e were served,
benefiLs), and if they would all be better off 


it has been thought to follow that the individuals in the group would if they
 

were rational and self-interested, act to achieve that objective.
 

But Olson has shown that this is simply not the case. He proves that
 
ukaless the number of individuals In a group is very small, or unless there is
 

coercion or some other special device to make individuals act in their common
 

itnterest, rational, self-interested individuals will not act to achieve their
 

common or group interests (Olson, 1965, p. 2). And,
 

...they will not advance common interests unless there is coercion to
 

force them to do so, or unless some separate incentive, distinct from the
 
the members of
achievement of the common or group interest, is offered to 


the group individually on the condition that 
they help to bear the costs
 

or burdens involved In the achievement of the group objectives. Nor will
 

such large groups form organizrtions to further their common goals in the
 

absence of the coercion or the separate incentives just mentioned. These
 
in a group and
points hold true even when there is unanimous agreement 
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methods achieving it . . . thus the customary view that groups of 
tend to further those common interests
individuals with common interests 


appears to have little if any merit.
 
(Olson, 1965, p. 2)
 

According to Olson the keasons for this seemingly puzzling phenomenon lie
 

in the propensity of individuals to minimize their contributions to the
 

attainment of the group objective while reaping the benefits. In small groups
 
bear their share
such cost minimization is difficult because those who do not 


of the burdens are immediately noticeable and subject 
 to ridicule and
 

sanction. But in large groups the contributions of each are difficult or even
 

the larger the group, the less the noticeability. And
impossible to monitor: 

to "free-ride" on the
the less noticeability, the greater the opportunity 


Thus, the larger number
contributions of others while minimizing one's own. 

to "free-ride," and
of group participants, the greater the tendency for each 


the greater the probability that the goods and services in question will be
 

provided at a suboptimal level unless coercion and/or selective incentives are
 

employed in a creative fashion. Fundamentally, then, the issue is a question
 

of the costs and benefits of alternative courses of action open to individuals
 

in groups of different sizes faced with providing public goods.
 
compre-
When we turn to a consideration of these analytics in relation to 


hensive development projects we are referring to a group process of partici

pating agencies which is usually apart and distinct from the everyday
 

activities and responsibilities of the agencies. Whereas in routine day to
 
of functions
day responsibilities each agency has a relatively clear-cut set 


and standard operating procedures, comprehensive development programs require
 
routine or clearly defined.
 a set of activities and objectives which are not 


In essence, when we formulate a development project we are, in 
a sense,
 

creating a "new group" made up of already existing agency elements but
 

assembled in a new configuration. In Olson's terminology, in development
 
group from a latent group. But in order
projects we are creating a manifest 


to accomplish this, the new group must be mobilized.
 

As Olson observes,
 

When there is no preexisting organization or group and when the direct
 
it wants are more than any single
resource costs of a collective good 


must be incurred toindividual could profitably bear, additional costs 
to coordinateobtain an agreement about how the burden will be shared and 

ofor organize the effort to obtain the good. These are the costs 
of bargaining among them and
communication among group members, the costs 


the costs of creating, staffing and maintaining any formal group
 

organization. (Olson, 1965, p. 47)
 

When several government agencies are organized for development purposes it
 

Is obvious that the costs of organizing will be less than if one were starting
 
will by no means necessarily be negligible,
from scratch, but such costs 


particularly the costs of bargaining and coordinating. Indeed, as we shall
 

see there is a general tendency to underestimate the "true" costs involved in
 

such joint, interagency endeavors.
 
Therefore while acknowledging that the problem of inter-governmental 

coordination is not equivalent to the establishment of a group by voluntary 
the case that the public good in question
individuals, it is nevertheless 


requires the participation of quasi-independent agencies which act much 
as
 

The public good, therefore, may be provided at suboptimal
individuals do. 

levels in comprehensive development 
projects owing to the tendency for
 

costs or contributions to the effort.individual agencies to minimize their 
Each has an incentive to rfree-ride" on the contributions of other agencies 



576 

and the result is suboptimal provision. And the larger the number of 
greater the potential for free-riding and,participating agencies, the 


consequently, suboptimal provision of the good.
 
There is, oi course, a potential for responsible authorities to recognize 

the nature of the problem represented by such strategic interaction and, in 

light of this, to employ coercion or selective incentives so as to obtain the 

required level of contributions. To the extent that this approach is 

utilized, we can expect latent groups to become what Olson terms "mobilized" 

latent groups: "Groups are thus called 'latent' groups because they have the
 

latent power or capacity for action, but that potential power can be realized
 

or mobilized only with the aid of selective incentives" (Olson, 1965, p. 51).
 

Students of development administration have not approached the problem in
 

this manner. Instead, they have usually seen the problem of coordination as a
 

simple matter of getting the appropriate agencies "together" and then
 

exhorting them to participate together to attain "the public interest." In
 

this sense, administrators seem to ascribe some collective preference to the
 

agencies involved. And since it is assumed that all agencies have roughly the
 
same objectives in mind, this renders what we have observed as the overriding
 
qelf-interest of the agencies irrelevant, inappropriate, or even unethical.
 
But since participating agencies have a number of rosponsibilities in addition
 

to the development project, minimizing these contributions to this particular
 

project may help them be more effective in another area. As Lindblom notes,
 

"To 	omit is to ma'e manageable!" (LLndblum, 1965, p. 26.)
 
In comprehensive development projects the notion of a collective
 

preference derived from a diverse aet of agencies is unrealistic and
 

analytically unjustified. Indeed, thitre are a large number of dimensions
 
along which the participating agencies may be expected to differ. Consider
 
for a moment the following "typical" differences which might apply to agencies
 
participating in development projects:
 

1. 	Agencies have noraal responsibilities which are quite different
 
from each other and their particular responsibilities in the
 
comprehensive development program differ as well.
 

2. Agencies will assign different values to the costs and benefits
 
of the program in question.
 

3. 	Agencies with the greatest interest in the goals of the program
 
do not necessarily have the requisite political power to accompany
 
this interest.
 

4. 	Agencies have different program requirements which require differing
 
levels of resource allocation.
 

5. 	Agencies have differing levels of experience with respect to program
 
areas.
 

6. 	 Within and across agencies the specification of executing units may 
differ in power and status from agency to agency. That is, in one 

agency the operating unit may be at the highest executive levels while 
in srLk.eL "-ency, middle management has program responsibility. 

In light of these six points and our previous discussion, let us turn to 

the paradox of comprehensive development noted in the introduction. Attempts 
agencies.to be comprehensive require the participation of a large number of 

of 	 agencies the less noticeable their individualThe larger the number 
be 	 and the greater the probability of "free-rider"contributions will 

in 	 the inceractionbehavior. The more free-rider behavior which is present 
between agecies the lower the probability that the public goods and services 

levels. Henes, the more comprehensive thewill 	 be delivered at optimal 
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development project is in terms of participating agencies, the lower the 
probability that development goals vill be achieved. 

This paradox can only occur if the leader. of the program do not take 
advantage of the means at their disposal (i.e., selective incentives and 
coercion) to mobilize what is essentially a latent group for development 
ptposes. In management terms this requires the creative use of rewards via 
the budgetary process, promotion, prestige, etc. Coercion can be utilized by
 
employing central procedures and the clear specification of objectives,
 
timetables and sub-objectives for each particpating agency. But the creative
 
use of coercion and seletive incentives or, more properly, their management
 
correlates, was not employed in Costa Rica as we shall see in what follows.
 

II. The Costa Rican Small-Scale Fisheries
 
Development Project: Organizational 
Structure and Objectives
 

In January, 1973, the Costa Rican government secured a loan totalling 
thirteen million dollars from the Interamerican Development Bank (BID) to 
estatlish a program for the enhancement of small-scale fisheries on the 
Pacific Coast. The project was directed to the long range goals of a) nutri
tiovAl improvement among the general population through increased consumption 
of fish protein and b) an improvement in the lot of the small-scale fishermen, 
their families and communities. 

The program was designed to deal with a full range of fish-related
 
activites ranging from capture through processing and marketing to
 
consumption. Accordingly, the program undertook activities related to several
 
subprojects. These were the development of:
 

1) an artisinal fishing fleet;
 

2) a fishing port in Puntarenas, including a terminal and
 
processing equipment;
 

3) a commercial network for marketing and selling fish; and
 

4) the building of an industrial fleet for shrimp capture.
 

In 1974 a commission was created to coordinate the large number of
 
institutions, both public and semi-public, which were to participate in the 
program. The commission was established to 
these several institutions and to establish 

coo
the 

rdin the participation of 
structure required to 

ate 

initiate, execute and evaluate the program. 
The commission was presided over by a representative of the President of
 

the Republic with the Banco Anglo Costarricense as the principal executor and
 
financial institution. There were three coexecutors: I) Consejo National de
 
Producion (CNP); 2) Instituto Costarricense de Puertos del Pacifico; and 3) 
Cooperative de Pescadores de Puntareios (COOPEPES). Four support institutions 
were involved: 1) Instituto Fome, to Cooperativo (INFOCOOP); 21 Instituto 
National de Aprendlzaje (INA); 3) Ministertio de Agricultura (HAG); and 4) 
Kinisterio de Trabajo y Seguridad Social (MTSS). The Hinisterio de Economia,
 
Industria and Comerclo (MEIC) and Oficina de Planificacion National (OFIPLAN)
 
were also involved in the program.
 

The BAC was the executive organ for the program and was to: a) administer
 
the loans from BID; b) serve as an interface between BiD and the participating
 
institutions; and c) aer', as the economic comptroller for the program. But 
even though these Important functions were assigned to BAC, it did not have 
the necessary overall authority to serve as director general of all the 
institutions involved. Its role was more that of coordinator and manager of 
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the loan funds but not a chief executive in the usual operational sense. As 
w @hall see, a director general ws never actually established and the 
progra us unable to sustain the momentum required for successful operation. 

The CUP was charged with the Installation and operation of the fish 
terminal an well as the promotion of fish consumption among the general 
population. INCOP was to do the actual studies and the physical construction 
of the fishing port required by the program. COOPEPES was charged with the 
absolutely essential task of enhancing artisanil fishing itself, as well as 
establishing, promoting and strengthening the cooperative of small-scale 
fishermen so as to fulfill fishing contracts. 

The support institutions also had a variety of responsibilities. INFOCOOP 
was to assess and then design and support a strong cooperative organization. 
INA was to provide the technical training for the fishermen affiliated with 
the COOP, while HTSS was to work with the local families and community groups 
to build the strong social infrastructure required for a successful artisanal
 
fishing community. Finally, HAC was to give technical assistance in order to
 
increase fishing capacity and promote the fishing enterprise in general and
 
specify the regulations for the best use of the fishery.
 

MEIC was to give general advice on negotiating and structuring the
 
program, while the representative of the president was to serve as the liaison
 
between the commission and the executor as well as general overseer of the
 
program for the president. OFIPLAN was to play an important role initially in
 
coordinating the participation of the various institutions during the
 
negotiation of the loan with BID and was also expected to help facilitate the
 
relationships between participating institutions on a regular basis.
 

The following figure #1 indicates program objectives and timetables. It
 
was prepared by representatives from the participating agecies listed with the
 
technical assistance of the Instituto Centro Americano de Administration
 
Publica. It is important to note that even though the program was authorized
 
in 1974 this planning meeting did not take place until February 1976.
 

Despite what would appear to be a careful planning process which specified
 
objectives and timetables for project completion, objectives were not met.
 
This conclusion was reached at a conference entitled "Seminario de Evaluation
 
del Programa de Desarollo Pesqueio de la Veriente del Pacifico," held on the
 
13th of October 1977. There participants from each of the agencies concluded
 
that essentially none of the substantive program objeLtives had been
 
completely met.
 

It was the consensus of the participants that problems in the program were
 
of two types: I) errors in the initial formulation of the program; and 2)
 
legal and institutional difficulties.
 

With respect to the first of these, they noted that the establishment of
 
the program and the construction work on the port raised such unrealistically
 
high expectations in Puntarenas that it became difficult to build the basic
 
social and economic infrastructure required there.
 

Originally, it was considered important to obtain funds from BID for a
 
tuna operalon but this was rejected after some negotiations. For some reason,
 
however, plans for such tuna operations remained in the final, approved,
 
program.
 

The financing for the industrial fishing fleet was limited by depletion in
 
the shrimp fishery and the langostinos and galateirdos did not turn out to be
 
adequate as substitutes in terms of which to justify the fleet.
 

It was also assumed in the plan as a matter of priciple that the
 
Cooperativa de Pescadores de Puntarenas would have the expertise to adequately
 
direct and carry out its obligations as specified in the plan. This did not
 
prove to be a realistic expectation owing to a lack of training, leadership
 
and financial sophistication among the fishermen. In fact, the whole program
 
was predicated on the existence of a viable Coop in Puntarenas. Yet when the
 
project began, the Coop was In its embryonic stages and was not capable of
 
carrying out program responsibilities. That is to say, the program was
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dependent upon an institution, the Coop, which had not actually been
 
established before the program was underway.
 

Perhaps the most difficult problems in the program proved to be of a
 
legal-institutional character. The most serious of these concerned
 
accessibility to loan capital for utilization by the individual agencies and
 
departments involved in the program. The loan had to be guaranteed by the
 
state but the size of the loan exceeded the guarantees permitted under Costa
 
Rican law. This required a revision in the statutes and while these were
 
being revised the bulk of the capital required to get the program moving was
 
not available. This resulted in a one and one half year delay in the program.
 

Moreover, funds were not provided in the original plan for the operation
 
of support institutions such as HAG, HTSS, INA and INFOCOOP. It was assumed
 
that such support activities were to be financed out of their agency budgets
 
or that funds would be acquired through some other means as the program moved
 
forward. Some funds were forthcoming from other sources via OFIPLAN but these
 
were provided only after significant delays which severely handicapped
 
operations.
 

The institutional problem concerned 1) inadequate specification and 
assignment of authority for directing the entire program, and 2) failure to 
clearly identify lines of responsibility to agencies for particular tasks. 
BAC, tor example, was the institution charged with the primary responsiblity 
for all financial aspects of the program while, at the same time, it was to be 
the primary executor of the program. Not only did BAC have inadequate 
authority to move the program forward, it had little experience or inclination 
to do so, and often assumed a cautious attitude when a bold decision was 
required in order to minimize delays. This difficulty was further exascer
bated by the fact that BAC, as a largely independent, semi-public agency was 
not related operationally to the state, as the other participating agencies 
were, and therefore found it difficult to control and direct the public 
agencies toward program goals. These limitations on BAC meant that there was 
essentially no chief executive to coordinate, execute and evaluate the 
program. This circumstance severely limited the capacity of the program to 
adjust rapidly to changing circumstances and needs. 

The report concluded that because of a lack of direction and a clear cut
 
set of operational objectives, the level of participation by the various
 
departments and agencies varied considerably. There was no consistency within
 
and across agencies to assure that participants in the program came from
 
roughly similar status positions and responsibility levels in their reppective
 
departments. As a result, the responsibility for making program deisions in
 
one agency might be at the highest levels whereas in another it might be at
 
the middle level while in a third it would be at a relatively lo ilevel. This
 
led to status inconsistency, conflict and the problems of coordination and
 
control which accompany these.
 

It was hoped that some of these problems would be alleviated by having
 
senior HAG official made the executive director of the program responsible to
 
the Commission. This appointment was made but the operational problems
 
persisted because the program structure remained unchanged: the executive
 
director was not given the powers of a chief executive in terms of which to
 
direct the program. All financial control and actual overshight responsi
bility for operations continued to rest with BAC. This forced executive 
director to resign in frustration toward the end of 1978. 

By the summer of 1979 when this investigator was completing two years of 
research un the fisheries development program, few of the original goals had 
been .. and the program been taken over a presidential
chleved had by 

commission. The fishing fleet had yet to be built and there was some 
indication that the Mexican firm to whom money had been allocated for this 
purpose, did not intend to complete the project. The failure to deliver the 
fleet was a critical element end the most tangible measure to the fishermen 
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When the fleet did notof the government'' commitment to the program. 
and the generalmaterialize the program lost credibility among the fishermen 

community. 
had hired a managerBy 1979, the COOP in Puntarenas had a new building and 

There wasto run the operation. Things were by no means stabilized however. 
the agenciescontinual infighting within the Coop and between the Coop and 

to the

participating in the program, particularly HAG. The failure provide 


boats simply served to exascerbate these stained relationships. Indeed, the
 

Coop only began to approach a mature organizational status in 1979, or shortly
 

the burden for project success was placed the
on
before, yet a great deal of 

anit was in an embryonic state of organizational developmentCoop when 

out the assigned duties. Thus the timing was
therefore incapable of carrying 

faulty because the program was built on the presumption that a mature Coop
 

But the Coop had to be organized and staffed as
existed in Puntarenas. 

forward and it is not surprising therefore that the
development program went 

the level of the
 
program would experience Lfplementation difficulties at 


fisherman.
 
were to be conducted to determine theA series of marketing studies 

and then programs for marketing designed
potential market for fish 

1979 these studies had not been completed and no
accordingly. But as late as 


terms of which to pln marketingsystematic information base existed in 
strategies.
 

By the summer of 1979, progress had been made on the construction of the 

fishing port but all the necessary processing equipment was not in place.
 

Moreover, the concept 
of the industrial fleet for shrimp fishing, although
 

Included in the plan, had been abandoned owing to deple '-n in the shrimp 

fishery.
 
of progress had been made in t'.econstruction of the
The greltest amount 


port, no progress had been made in boat construction and tilefishing coop 
was
 

just beginning to achieve the first stages of organizational maturity. The
 
be


picture thei, is decidedly mixed, with some critics claiming the program to 

failure but to
 

a failure. This investigator wishes to withhold judgments of 

of program weakness so that lessonsfocus instead on some of the sources can 

reoewable natural resources. If some
be learned concerning the management of 


of these sdurces of weakness can be identified ir a theoretical framework 
they
 

will have the power of generalizability to other projects of a similar nature. 

We have .een that the Costa Rican government, in conjun tion with BID, 

adopted a comprehensive approach to small-scale fisheries devlopment. They 

the nEgative economic, social, and politics' externalitiesattempt to avoid 
The small scale
associated with narrow, technology transfer projects. 

sought to enhance the welfare of Coast Rica via nutritionalfisheries project 

benefits to the general population as well as Improving 
 the .ll---being of the 

In this sense, the project correctly dirL'ted attention
artisanal fishermen. 

to the social and economic infrastructure within which the goals of the 

project were to be achieved and In terms of which the developmental thrust was 

to maintained via the establishme-int of sound institutional structures (i.e., 

cooperatives, famlli suppport ay,;tevms, etc.). 
approach, which stressed the importance ofTis (onprehenslve 

be carried out by
socioeconomic infrastructure and in,'titution bulidlng was to 

a cr.binat ion of several semi-public and public agencies. The BAC was the 
in terms of which ten public agencies were tosole eml-public ;,e rw y invo lved 

,llleve the goals of the project. Indeed,and tobe organized t.o,rgizd 
was involved in either the developmentalmost every major agency in ;t,,ta Rica 


or execut i'ni of the project.
 
Because the roject was comprehensive and multifunctional It had to 

format. This approach assumed thatuIlize a multiple-agency operational 
agencies can be adequately coordinated if sufficient rational for the program 

prodding and encouragement at
Is provided and is supplemented by a periodic 
the highest level Of government. Yet we have seen that in Costa Rica and in 



otbl !salvopownt setting@ the major cause of project veakneass would seen to 
been institutional in character (Oerom and Hennessey, 1974; Blase, 1973; 
Eaton, 1972; Honey, 1968, 1970; Kann, 1975). 

It is clear from the seminar report that the major constraints on the 
operation of the program until 1977 were Institutional and orlanizational in 
nature. Adequate authority was never established to move the program forward 
on a day by day basis. Neither the Coordinating Commission no: the BAC had 
the authority to act as chief executive. As a result, individual agencies did 
not seem to know the quantity or timing required for their particular 
contributions. This permitted individual agencies to operate according to 
their own schedule of priorities. And because individual agencies'
 
responsibilities for the fisheries project were often at different levels in
 
different agecies this led to status conflicts, delays and jealousies among
 
and between agencies.
 

All of these factors undoubtedly contributed to excessive delays in
 
critical program activity. To the extent that this was the case, the
 
resulting social cost can be directly attributable to the improper design of
 
the project and the failure to establish a system of rewards and/or
 
punishments for failures by agencies to comply with program schedules. But
 
according to the reports on program progress, neither adequate coercion or
 
selective incentives were built into the program. Departments could minimize
 
their contributions in order to pursue goals in other government programs to
 
which they also were assigned responsibility. This may have proven beneficial
 
to some agencies because by omitting a commitment of resources to fisheries
 
they may have been able to manage more effectively other responsibilities more
 
effectively.
 

III. 	 Hypotheses and Results
 
of the Interviews
 

Collective Action Analytics and Project Management. The seminar report
 
discussed earlier revealed that serious management problems existed in the
 
program. We have discussed some of theFe problems using a theoretical
 
orientation drawn from public choice theory, in particular the theory of 
collective action. Such a theoretical perspective does not, however, yield 
management principles which relate directly to the tasks faced by agency heads 
and program leaders. But the basic collective action concepts do have rather 
clear management analogues. Here we shall specify some of the management 
analogues of collection action analytics. We shall then identify hypotheses 
using these management concepts which we test through interviews with the 
eighteen agency officials directly Involved in one way or another with the 
design and operation of the Costa Rican Small-Scale Fisheries Project. This 
approach permits us to examine the perceptions of many of the key actors in 
the program using a theoretical approach cast in management language. 

We have already noted the necessity of using coercion and/or selective 
ncentives to minimize free-rider behavior. The concept in management which 

mLst closely approximates coercion is control. Controlling is regulation of 
the organization to Insure the achievement of program objectives and plans. 
Fundamental to control is performance evaluation based on a set of sLandards 
previously specified in the planning process. Evaluation Insures that the 
quality and/or quarntity of goods and services are up to expectations and, if 
there are deviations, to bring the program back into line with the original 
plan. It is Imperative that plans specify program objectives down to the 
lowest level of execution so that each manager regardless of his or her level
 
of responsibility, Is clear about precisely what is expected from his or her
 
operational unit.
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Seeing that these performance goals are achieved is the task of the chief 
executive who most use an appropriate schedule of sanctions and rewards in 

order to keep the unit leaders performing at required levels. Such rewards 

are obviously such things as promotion, increases in budget, personnel, 

prestige, etc. On the sanctions aide they might include reprimand or 
transfer. 

The key feature of the relationship between planning, evaluation and unit
 

performance is accountability. The creative use of evaluation for identifying
 

levels of performance permits the organization to zemain "on course" so to
 

speak, by making whatever adjustments are necessary to get "back on track."
 

In this sense, acountability contributes to organizational flexibility and
 

permits creative adaptations to changing environmental conditions.
 
The use of timetables, objectives, and unit goals to evaluate performance
 

permits such accountability, and accountability is the management analogue of
 

noticeability which is the key element in the failure of collective action.
 
As groups get larger, noticeability declines because each individual can not
 
automatically monitor the behavior of others. This decline in noticeability
 
creates the necessary conditions for free-rider behavior.
 

Accountability then is a management mechanism in terms of which to 
"advertise" such nnticeability by revealing the Lon. " utions of individual 
unit leaders to the overall goals of the organization. Evaluation serves to 
relate levels of !.ndividual contribution to rewards and punishment. 

Control therefore requires planning, evaluation and ultimately account

ability. These are closely related to the collective action analytics of 

noticeability, coercion, selective incentives and free-ridership. 
We hypothesize that these basic management principles were not used in the 

planning and implementation of the small-scale fisheries project and this 
significantly contributed to project weakness. In particular we hypothesize 
that the program was severely weakened by an unclear specification of
 
objectives and timetables to accomplish these. This left decisions regarding
 
the amount of participation largely up to the individual agencies. Moreover,
 
there was no permanent system of evaluation and control which provided
 
information on the state of the program. Finally, there was no chief
 

executive who could function so as to assure that program planning, organizing
 
and controlling were carried out in the most effective manner.
 

The 1977 seminar suggests that some of these conditions may have been
 

present but their eristence must be directly determintd through interviews in
 
order to see if they existed from the incnption of the program and from 1977
 
until the summer of 1979 during which our interviews were conducted.
 

In order to examine these hypotheses we conducted a series of interviews 
lasting up to one hour, during the summer of 1979, with eighteen present and 
former government officials who were involved in the small-scale fisheries 
program in Costa Rica. We interviewed at least one individual from each of 

the following departments and agencies:
 

1) Banco Anglo Costarricense (BAC)
 
2) Consejo Nacional de Produccion (CNP)
 
3) Cooperativa de Pescadores de Puntarenas (COOPEPES) 
4) Instituto Nacicnal de Aprendizaje (INA)
 
5) Hiniut:erio de Agricultura y Ganaderia (HAG) 
6) Miniterio de Trabajo y Seguridad Social (HTSS)
 
7) Ofic'na de Planifacion National (OFIPLAN) 
8) Casa Presidential
 
9) Intituto Fomento Cooperativo (INOCOOP)
 
10) Instituto Costarricense de Puertos del Pacifico (ICPP)
 

We were unable to obtain an interview with officials in the HinisterLo do 
Econoia, and Industria y Comercio (MIC). This was simply a scheduling 
problem and did not indicate a reluctance on the part of these particular 
agency to be Interviewed. 
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Banca Interamericano
We also interviewed officials of the lending agency, 


de Desarallo (BID) 
both in San Jose and Washington, D.C. We interviewed
 

and department heads who had participated in the
several former agency 

program. Finally, we conducted interviews with owners of private fishing and
 

fish processing firms in Costa Rica.
 
In order to assure candor and cooperation from the interviewees, we agreed
 

that they would remain anonymous in the report. The data, therefore, will not
 

be reported by agency, group or individual but will be totalled for all
 

respondents.
 
Initially we asked our respondents to indicate whether they considered the
 

1 indicates that the overwhelming majority
program to have failed. Table 

thought the plogram had failed to meet its objectives. Table 2 reveals that
 

an even 
larger percentage of the respondents attributed the problems to
 

institutional factors.
 
In order to examine the degree to which accountability was perceived to be
 

of the specification of objectives and the
 
present in the program in terms 

The
we asked three questions of our respondents.
evaluation of results, 

results are shown in Table over
3. It is clear from this table that 

that the program did not contain a
three-quarters of the respondents felt 

accomplish them for
clear specification of the objectives and a timetable to 

Obviously this is a fundamental problem
each of the participating agencies. 

and simply underscores our earlier discussion of the 
necessity of clearly
 

be held accountable and noticeabiliLty
specified objectives if agencies are to 
enhanced in order to minimize free-ridership. 

the role of eachThe results of question two in Table III indicate that 

this left the decision concerning
agency in the program was not clear and 


The results of question
level of Involvement up to the individual agency. 

three indicate that this lack of 
specificity in program responsibility led to
 

a situation in which some agencies participated fully while others did very
 

Indeed, in question 2 and 3 over 85 percent of the respondents agreed
little. 

that these problems were present in the program. 

In sum, then, it seems clear that program participants felt that one of 

the principal causes of program weakness derived from the failure of the
 

program to specify performance objectives for participating agencies. This
 

permitted them to 
decide on their own level of participation which may have
 

caused uneven levels of participation and thp inability to hold the
 

participating agencies accountable for their performance.
 
Moreover, Table 4 reveals that respondents felt that there was no
 

permanent system of evaluation and control in terms of which the state of 

program objectives could be determined and responsibility assigned for 

successes and failures. The level of agreement with this statement among the 

respondents at 94.4 percent is the highest level of agreement in all of our 
an system minimized theinterviews. Obviously, the lack of such evaluation 

to allocate rewards
possibility of control and made it extremely difficult 

and/or punishments for program performance.
 

But systems of control which enhance accountability require appropriate 

authority to direct the entire operation. The evaluation seminar conducted in
 

1977 suggested that authority was one of the fundamental problems with the
 

program from its inception. In our interviews we investigated this problem of
 

authority through a series of three questions contained in Table 5.
 
the
Over 80 percent of our respondents felt the Commission lacked 


this led to a failure to adjust to
authority to make decisions and that 

felt that BAC, as the executor, had a
changing conditions. Over 60 percent 


difficult time moving the program forward owing to its inability to operate in
 

the public sector and the constitutional limitations placed on loan
 

these factors may have limited the authority of both the
 guarantees. All of 

the program forward.


Commission and BAC to control, direct and move 

a number of of the problems involved
 Obviously, these results indicate that 


course, most fundamental
The latter is, of
the specification o" authority. 
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TABLE 1 

"The small-scale fisheries program has failed to achieve Its major

objectives."
 

Agree 86.0% 
Disagree 14.0 

TABLE 2 

"The major problems in the program were institutional in nature." 

Agree 88.0% 
Disagree 12.0 

10010
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TABLE 3 

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

Agree 77.81 
Disagree 22.2
 

00.0 

II. 	 "The participation of the various supporting agencies was not 
clearly specified In the program, leaving the decision regarding 
the amount of their participation to each agency itself." 

Agree 88.9% 
Disagree 11.1 

III. 	 "Because of unclear specification of authority and specific objec
tives some agencies participated fully while others did very little." 

Agree 85.0% 
Disagree 15.0 

1ffUT 
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TABLE 4
 

"There was no permanent system of evaluation and control that
 
maintained information on the state of the program." 

Agree
Disagree 

94. % 
5.6 

100.0 

TABLE 5 

I. 	 "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 83.3%. 
Disagree 16.7 

100.0 

II. 	 "As the chief executor BAC had a difficult time operating among
public sector agencies since each participating agency had Its 
own sources of funding and other responsibilities and jurisdic
tions." 

Agree 61.1% 
Disagree 38.9 

Ill. 	 "There was undue delay In the Implementation of the Artisanal 
Fisheries Plan because of constitutional limitations on loan 
guarantees by BAC." 

Agree 66.7% 
Disagree 33.3 

100.0 
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which has adequate authority. Insource 
the evaluation

since control must eanate from a 
addition to basic management problems it had been suggested by 

seminar that some of problems of the program centered around 1) the lack of 

personnel with expertise in artisanal fisheries as well as 2) a general lack 

the program and 3) insufficient funding for the
of personnel to carry out 

we examine the degree to whichsupport agencies. In table 6, which follows, 


our respondents agreed with the seminar participants in these questions.
 

respondents overwhelmingly agreed that personnel specializing inThe 
were lacking within the program. A smaller but still

artieanal fisheries 
expressed regarding the fact that not all of the


substantial agreement was 
agencies had full-time personnel assigned to the program. 

The 1977 seminar noted that for a variety of reasons there was insuffi

cient funding available for the supporting agencies such as INFOCOOP, INA, HAG 

and MTSS. Surprisingly, this was not seen as a problem by our respondents, as 

Table 7 indicate with 77.2 percent disagreeing with that statement. Obviously, 

1977 and 1979, the flow of financial support for supporting agencies,between 
least aswhich had been interrupted initially, had become adequate at 

perceived by our respondents.
 
Finally, it was originally hypothesized that the development plan had
 

the plan: the necessary
overestimated the capacity of COOPEPES to implement 
experience and expertise was presumed to be unavailable. Table 8 supports
 

were
this hypothesis. We find the majority of our respondents in fundamental 

agreement that the development plan overestimated the capacity of COOPEPES to
 

implement the plan. 
In sum, these data support our argument concerning the centrality of 

programevaluation, accountability and institutional design for successful 
But the shortage of expert personnel was also a problem. Weoperation. 

that the program was quite complex, involved ashould amphasize, therefore, 
among more than a dozen agencies at anumber of actors and interrelationships 

variety of levels. Civen such complexity, explanatory power should not be 

attributed to any one argument apart from other potentially important 

variables which may have not been identified or measured. This study then is 
toward uncovering what are potentially significant
a preliminary step 


such systematic work remainscontributors to program weakness and failure and 
before one can be confident that the paradox of comprehensibility has a firm 

empirical foundation. 

IV. Summary and Implications 

We began our inquiry by suggesting that a potential paradox might be 

present in comprehensive approaches to development. We argued this would be 

the case owing to the tendency for comprehensiveness to require multi-agency 
This ulti-agency formst, in turn, necessitates sominput to the project. 

order to insure optimal contributionscoordinating and directly mechanism in 
to the overall program by participating agencies. Drawing on Hancur Olson's 

work on voluntary organizations and collective action, and applying it to 

agencies, we argued that without such coordination there would be powerful 
for agencies to "free-ride" on the contributions of othergeneral Incentives 

were strong, the supply of required goods andagencies. If this tendency 

services would be suboptimal.
 

We than formulated a series of hypotheses stated in management terminology 

but drawn from and informed by collective action theory. We proceeded to use 
used eighteenthese to construct a series of questions which we to interview 

and outside experts regarding the operation of the Costa agency participants 

Rican small-scale fisheries project.
 

lbs results of the interviews offer some support for our argumnt. There 

did seem to be propensity for free-riders among the participating agencie. 

Coercion and selective incentives were not used in creative fashion toa 
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TABLE 6 

I. 	 "The agencias charged with implementing the Fisheries Development 
Plan lacked personnel who specialized in artisanal fisheries." 

Agree 94.4% 
Disagree 5.6 

100.0 

II. 	 "Not all of the agencies executing the program had full-time person
nel assigned to the program." 

Agree 77.8% 
Disagree 22.2 

100.0 
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TABLE 7 

"There was Insufficient funding for the supporting agencies 
Involved In the plan (i.e., INFOCOOP, INA, MAC and MTSS)." 

Agree 10.8% 
Disagree 72.2 
DK/NA 17.0 

TABLE 8 

"The development plan overestimated the capacity of COOPEPES 
to Implement the plan." 

Agree 72.2% 
Disagree 16.7 
DK/NA 11.1 

TO 0. 
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create a viable intra-agency group from which adequate levels of participation
 
could be either stimulated or extracted.
 

Judging from the interviews, the program did not have adequate control
 
mechanisms and performance evaluation systems were not in place. Without
 
these factors, accountability for the performance of individual agencies could
 
not be established. This permitted agencies to determine "voluntarily" the
 
levels of participation they would undertake. Such a tendency probably
 
contributed significantly to program weakness.
 

How much the interagency collective action problem contributed to program
 
problems is, however, difficult to determine. Other factors which we
 
identified in our discussion of the project undoubtedly were significant as
 
well. Perhaps foremost among these were che legal constraints placed on the
 
flow of loan capital to the operating and supporting agencies. The
 
particularly deleterious role played by the Banco Anglo (BAC) was another
 
significant factor. How much of the variance in program support can be
 
attributed to each of these factors is beyond the scope of this paper. This
 
paper simply sought to highlight the potential importance of collective action
 
pheonomena in an arena where this approach is not traditionally used; namely
 
in development administration.
 

The reasons for this may lie in the tendency for development specialists 
to treat interagency coordination and control as a simple problem which is 
exogenous to program goals. We have tried to demonstrate that such mechanisms
 
or lack of them is endogenous to program goals. Indeed, to the extent that
 
such administrative feasibility is not incorporated into the original program
 
design there is the potential for significant social cost.
 

Jack Byrd, Jr. in his book Operations Research Models for Public
 
Administration (1975, pp 1-3) makes a distinction which is particularly useful
 
in this regard. He notes that lower level actions involve day-to-day
 
administrative matters and there are well defined single objectives. These
 
are 1) operational actions. A second type of action involves multiple and
 
often conflicting objectives but an established overall policy which narrows
 
the focus to the choice of alternatives for implementing the policy. These
 
are 2) strategic actions. The third type of action involves conflicts in both
 
objectives and guiding policies. These are referred to as 3) policy actions.
 

It is at the second or strategic level and nut the operational or policy 
level that the Costa Rican project appeared to nave its greatest problems. 
One suspects that it is perhaps often the case that such strategic actions 
receive the least attention in program design but in fact constitute the 
critical level in assuring some modicum of program success. We have suggested 
that a political economy approach may be particularly appropriate a set of 
analytics for investigating phenomena at this level.
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CHAPTER 28 INFORMATION ACQUISITION: SOME CONCLUSIONS AND RECOMMENDATIONS
 

BY J.G. Sutinen, R.B. Pollnac, and D.K. Stevenson
 

The purpose of this chapter is to summarize our conclusions and recom
mendations regarding the acquisition of data on small-scale fisheries In LDCs.
 
Our conclusions and recommendations are limited in several aspects; perhaps

the most important limitation is that our results are based on only a single
 
or a few field tests concluded in a relatively small region of the third
 
world. Nevertheless, we believe that the results obtained 
can provide useful
 
guidance to researchers and other analysts working on small-scale fisheries
 
development problems in LDCs.
 

Perhaps the single most important step in the data acquisition process is
 
the specification of the quantity and quality of the data 
to be collected.
 
Specifying the best data set, however, is often elusive in practice.
 

Time plays a major role in the entire data acquisition process, and
 
particularly affects the specification of the data set. For most purposes, we
 
can categorize the time horizon for data acquisition efforts into short-run
 
(less than three months), intermediate-run (about a year), and long-run.

Obviously, the less time available for collecting and processing data, 
the
 
less the quantity and quality of the data that can be produced. But even in
 
the long-run, e.g., in a continuous data acquisition program, re-specification

of the data needs will occur as the management problems change and as the
 
decision entity changes. Also, regardless of the time horizon, the objectives

of the decision makers often are not clear, or there is little agreement on
 
the objectives.
 

To overcome these problems some practitioners have identified a data set
 
that could serve a range of objectives and problems over time. Too often,

however, this approach results in attempts to collect data sets that are too
 
large in the sense that the limited resources devoted to data collection and
 
processing are spread too thinly to produce data that are reliable and readily
 
accessible.
 

For fisheries development, the most important information for decision
makers Is a reliable estimate of potential yield from the fishery. Potential
 
yield may be estimated from catch and effort data collected over a relatively
 
long period of time, or from certain biological characteristics (e.g., growth

and mortality rates) which are estimated from short-run data collection pro
cedures. We tested alternative methods for collecting catch and effort data,

and since these were combined with additional economic data the conclusions
 
drawn are summarized later.
 

The efforts to estimate growth and mortality rates consisted of a bio
logical survey of 
length frequency data and a tag dnd recapture study. Our
 
conclusions:
 

1) Tag and recapture studies should not be attempted unless it is possible
 
to tag large numbers of fish with reasonably little expense and difficulty,

and unless a major commitment is made to recover tagged fish from fishermen.
 
Estimation of the proportion of unreported tags is essential.
 

2) While the design and implementation of sample surveys to obtain
 
biological data (e.g., lengths) can be independent of econcmic surveys, a
 
careful integration of the two is appropriate. Many of the same items are
 
sampled by both biologists and economists (e.g., catch and effurt). Also, to
 
be reliable, catch and effort information should be collected on a random
 
basis--though in this study the biological surveys were not randomized.
 

3) Before making a major commitment to a biological survey, a preliminary

evaluation of the length composition of exploited populations is recommended.
 
A preliminary sample of commercial landings over a few months is especially

appropriate in LDCs where very little 
is known about the basic biological

characteristics of exploited resources (e.g., taxonomy, species composition in
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landings, length, weight). Clearly, this preliminary survey would provide a 
sound basis for a more complete biological survey. 

4) Resource assescment techniques (for estimating potential yield) based 
either on growth ane mortality rates or on catch and effort data require 
accessory biological data which only can be obtained by direct sampling at 

sea. Future efforts to assess fish resources in LDCs should include such a 

sampling program. 
5) Before making a commitment to a method for assessing the resources, a 

thorough examination of the existing data and collection procedures in LDCs 
should be conducted. It may be possible to adapt a resource assessment method
 

to data that already exist or, at least, to compile a minimum amount of 

additional information to supplement what already exists.
 
6) A source of biological data that often is overlooked is the fishermen
 

techniques used to develop classificatory
themselves. We have presented 
criteria and taxonomles of fish known by fishermen. The analysis shows which 

fish are important to fishermen and how they classify fish in their own 

minds--useful information for designing an information system, as well as for
 

enhancing interaction between the fishermen, researchers, extension agent5 and
 

administrators.
 
In addition to catch and effort data, the economic surveys sought to 

collect data on costs and earnings in the capture sector. Two -conomic survey 

methods were tested: a self-enumeration method and a perso,.al interview 

method. The self-enumeration method involved individual boat owners main
taining bookkeeping records on all fishing related activities; the personal 

interview method involved interviewing the highest ranking crew member at the 

time the catch was sold. Our general conclusions regarding the economic 
surveys are as follows:
 

7) The self-enumeration method appears to be superior to the personal
 

Interview method. 
For observations on:50 or fewer items, the self-enumeration
 

method is less costly. With careful planning we believe the self-enumeration
 
method would yield a sample that Is as representative of the population as 
would a randomized personal interview program. For short-term surveys,
 

however, the personal interview method probably is the only feasible alter
native for obtaining costs and earnings information.
 

8) Measurement reliability is likely to be low regardless of the sampling
 

method employed. Our analysis shows that the arcempted random sample of
 

landings did not produce statistically reliable mt.ro-data.
 
9) Data on a trip basis is not very useful for analysis unless it can be 

reliably related to an interval of time. Thht is, catch and effort estimates 
are not meaningful for analysis if the number of trips per month (or some 
appropriate interval of time) is not known. " ust ac.alytical purposes, we
,or 

desire an estimate of catch per period. Even if the length of a fishing trip
 
is fixed (e.g., one day), the interval between trips typically fluctuates 
widely. Therefore, deducing the catch per period from an estimate of catch 
per trip can be unreliable. 

10) Collecting data that can be reliably used to compute returns to labor
 

is particularly complex. First, as is almost universal in fisheries, fisher

men are paid a share of the catch value. Since the crew often are not paid 
until after the interview, the syrtem for calculating the shares must be 
obtained. And the systems in use to calculate the shares can be quite 

numerous. An additional complication is the presence of family members in the 
crew. If the crew consists of a father and h14 two sons, the total labor 
income goec to their household and cannot be divLded by three to obtain the 
return to a single laborer. 

II) For survey purposes, the unit of analysis should be the household or 
family. The principal reason for this is that economic activities are 
organized within the household or family. Saliernt constraints, such as on 
labor, are defined by the nature of the household or family, The operation
 
ana behavior of several boats organized within one household or family likely
 

http:perso,.al
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will be different than for an equal 
number and kind of boats operated

independently. An additional reason, 
is that fisher households tend to be
 
stationary, making them easy to locate for data collection purposes.


12) In the capture sector, all 
survey activities (biological, economic,

anthropological and others) should be coordinated if 
not fully integrated. We
have shown that anthropological surveys can effectively obtain biological and
 
economic data, and that largely economic surveys can 
obtain useful biological

data for resource assessment analyses. 
The point is not that only one instru
ment or survey method should be used, but rsther that duplication and measure
ment error can be reduced by a well thought out, multidisciplinary approach to
 
collecting data.
 

Several methods are 
available for surveying fish freshness. The methods

include subjective evaluations using the senses of sight, smell, 
taste and

touch, and objective chemical and microbiological tests. The field research
 
to data has not yet identified a superior set of methods for assessing fish
 
freshness.
 

The economic surveys of the marketing, distribution and consumption

sectors encountered no major difficulties. The random samping programs tested
 
were relatively low cost and produced fairly reliable data. 
 We are confident

the methods used in Central America could 
be readily adapted and applied to
 
other LDCs.
 

The survey of fisheries administrators revealed two significant diffi
culties. The first difficulty involved operationalizing the theoretical
concepts to be used in the analysis. In effect, this step required trans
lating the concepts into terms that administrators could understand. The
 
p:oblem wus resolved by employing managerial terminology familiar to most
 
administrators. 
 The second difficulty was that many of the government admini
strator!, Lcked sufficient technical knowledge to answer adequately survey

questloai.. While they significantly affect the fisheries development process,
 
some admnistrators 
are too removed from the fisheries sector to possess a
 
good understanding of the industry.


Other sectors related to the small-scale fishery were largely ignored in
 
our surveys. Perhaps one of the most important sectors ignored was the

industrial or large-scale fibheries (e.g., shrimp), which can 
have Important

implications for small-scale fisheries especially 
where their by-catch is a
large fraction of the local market. Agricultural and other economic activi
ties in the also the
coastal belt may affect 
 possibilities for small-scale

fisheries development. 
No survey would be complete without information on the
 
relationship between the small-scale fishery and 
the other sectors in the
 
coastal belt.
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CHAPTER 29 SOME POLICY IMPLICATIONS OF THE ANALYSIS
 

BY 	 J.G. Sutinen, RB. Pollnac, D.K. Stevenson,
 
and T.H. Hennessey
 

The purpose of this chapter is to present in summary form some of the
 
principal implications for fisheries development policy that emerged from our
 
analyses. These conclusions are by no means comprehensive, for our methods
 
for acquiring data did not generate a complete set of data on the fishery and
 
related sectors. While the data are from Central America, we believe our
 
conclusions are not peculiar to Central America alone.
 

A. 	Resource Assessment
 

The principal objective of the resource assessment analysis was to
 
estimate vital statistics (growth and mortality) for the fishery resources.
 
These statistics can be used in a modified dynamic pool model to provide
 
estimates of potential yield from the fishery. The dynamic pool model is
 
particulary well-suited to small-scale fishery assessments where usually no
 
historical data exist on catch and effort. In ideal circumstances, the
 
dynamic pool (or yield per recruit) model can be applied quickly and allows
 
for more flexible development and management strategies.
 

Length-frequency results. Despite collection of o.-er 40,000 length 
measurements for a dozen species over a full year, growth rates were able to 
be estimated for only two b,.ecies. And these were based on a small subset of 
the available data. Total mortality could only be estimated from length data 
using known gro,'th rate estimates (i.e. , for the same two species). No 
natural or fishing mortality rates could be estimated from the data. 

Tag and recapture results. No conclusive results were obtained, owing
 
more to technical problems than to problems inherent in the method.
 

Alternatives to the dynamic pool model for resource assessment include (i)
 
the surplus production model which requires time series data on catch and
 
effort, and (ii) empirical yield models designed to use existing or readily
 
collectible data. Surplus production models (Pella and Tomlinson; Schaeffer)
 
are widely used for large scale and developed fisheries where reliable his
torical data exist on catch and effort. Since such data do not usually exist
 
for small-scale fisheries in LDCs, these models cannot be used until the data
 
are generated. There are other problems with applying this method to tropical
 
small-scale fisheries: catch data are frequently collected for groups of
 
species with identical market values but different biological characteristics
 
(e.g., growth and mortality rates); and highly imprecise effort measurements.
 
Given these and other problems, however, it still may be possible to obtain
 
rough but useful estimates of potential yields.
 

A few empirical approaches to resource assessment have been developed,
 
e.g., morphoedaphlc indices of yield in lakes. Assessments of small-scale
 
fishery resources could be modeled after known physical and environmental
 
factors which correlate with biological productivity. However, this still is
 
a new and untested approach in the marine environment.
 

One implication of the failure of conventional assessment models is that 
small-scale fisheries development and policy is being Implemented on a trial 
and error basis. Without solid, objective yield estimates, planners tend to 
Inflate potential yields and develop a harvesting capacity that tends to 
rapidly deplete the stocks, produce low sustainable yields and waste limited 
capital resources. Numerous cases can be cited where this has occurred (e.g., 
Gulf of Thalland). 

The tendency to over-develop in the face of uncertainty regarding
 
potential yield may seem puzzling to some. That is, uncertainty nsw.ally

Previous Page Blank 
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induces conservative or cautious behavior. A ratior.ql individual faced with
 
choices that produce uncertain gains and losses, gives greater weight to an 
extra dollar lost than an extra dollar gained. Therefore, he tends to pursue
 
a safer or more conservative course of action. In the fisheries development
 
context, a rational individual uncertain about the potential yield would
 
increase his harvesting capacity in modest or small increments, and would
 
allow time to assess the effects of his actions befove moving on.
 

The motives and methods of bureaus, however, are different from those of
 
the rational individual. Niskanen (1971) persuasively argues that bureaus act
 
to maximize their budget allocations. Consider then, a bureau charged with 
fisheries development. The magnitude of the bureau's development effort--and 
hence its budget--depends, among other things, on the estimate of the
 
potential yield from the fishery. With no certain, reliable and objective
 
measure of potential yield, the bureau will find it to its advantage to accept
 
a high rather than a low estimate of potential yield. Using the high esti
mate, of course, tr:inslates into a large budgetary allocation--over the
 
siorr-run at least. 

Jer the long-run, the consequences may be (and usually are) negative.
But bureaus typically are managed by Individuals with short-term horizons who 
discount heavily long-run cdnbequences since they attempt to be rapidly upward

mobile. Therefore the individual bureaucrat perceives little risk of loss
 
from using a high estimate of potential yield from the fishery.
 

If Niskanen is even partially correct, and if our meagre ability to assess
 
yields persists, the prospects for fisheries development are grim.
 

H. Capture Sector
 

From the evidence available, the fishing firms in the Gulf of Nicoya are 
efficiently allocating capital and labor in the fishery. 
 That is, no reallo
cation of these resources to other areas, species, etc., would result in 
greater returns to the industry. This is not to say there is no excess
 
f ish.ing. Since this is an open access fishery (i.e., individuals do not
 
i.Onsbss exclusive rights to exploit the fishery resources), we can say there
 
likely is excess fishing in an economic sense. That is, greater returns could
 
be realized in the future by reducing the level of present catches in the 
Gulf. Aside from this, the proverbial fisheries management problem, the
 
industry possesses substantial economic vitality. And the important point for
 
policy is that this economic vitality should be nurtured, not hindered.
 

Two papers dealing with investment orientations among small-scale fisher
men concluded that situational constraints affect the relationship between
 
economic gratification orientation and other variables, suggesting that
 
development programs should be involved with creating environments favorable 
to deferred gratification orientations if they are to succeed. It is only
through an orientation that results In reinvestment of reafonable amounts of 
profit for equipment replacement and repair that develop.,,:t projects will be 
sustained into the future. 

Other papers dealt with perceptions of the occupation of fishing. All of 
the analyses reached the conclusion that knowledge of fishermen's likes and 
dislikes concerning their occupation can be used to structure change programs 
for maximum effectiveness.
 

It was also reported that kinship plays an Important role In crew
 
sirueteire and occupational succession among small-scale fishermen In the Gulf
,,I '.icoya. This suggests that any program of planned change which would 
affect the structure or recruitment of work groups among these small-scale 
fishermen must account for the effects these changes would have on the 
tr;d ;r;nl role of kinsmen In fishing. 

http:ratior.ql
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C. Markating and niatribution 

An examination of fishermen's perceptions of the much maligned middleman 
resulted in rather important findings. Although almost one-half of the 
fishermen emphasize prices as an important factor in selection of buyers, 45 
percent stress other forms of assistance, such as loans, picking up parts,
 
etc., indicating that institutions proposed to repkcce the middleman must also
 
provide these services if they are to succeed.
 

Fishermen's cooperatives are often proposed as one alternative to the
 
private middleman. One paper, however, points out that establishment of a 
successful cooperative is not a simple matter. It must take into account 
psychocultural characteristics of the fishermen, as well as what fishermen
 
expect from such institutions. Further, it was suggested that it is important

to screen and train potential cooperative members before providing them with 
sophisticated equipment. Another paper dealing with beliefs about coopera
tives indicated that there is considerable variation from community to
 
community concerning perceived benefits of belonging to a fishermen's
 
cooperative. It was found that a positive relationship exists between number
 
of fish buyers in a community and perceptions of lack of benefit of belonging
 
to a cooperative. The fewer the number of dealers, the more fishermen were 
likely to perceive a cooperative as useful. The analysis also indicated that
 
in the different communities different combinations of individual level
 
variables (e.g., boat ownership, kinsmen involve in fishing, education)

influenced attitudes towards cooperatives. Overall, the analysis suggests

that programs related to cooperative formation must take into account
 
diversity between and within communities. Finally, we found that an important
 
aspect of the fishery in the Gulf of Nicoya, that of income variability, is 
related to optimism among the fishermen.
 

An economic analysis of the marketing sector suggests there may be
 
considerable room to improve matketing efficiency. It appears that several 
marketing firms are not operating where unit costs are minimized. If policies

could be found and implemented to induce firms to operate at a minimum optimal
scale, both fishermen and consumers could be made better off by reducing the 
margin between ex-vessel and retail prices.
 

D. Fish Handling
 

Two reports show that fish handling and sanitary conditions in the artisan
 
fisheries of Costa Rica and Guatemala could be improved. This is true 
throughout the distribution process from conditions on the boat at capture, to
 
the holding areas on shore, to the trucks used in transport and to fish 
storage and display at the fish market. While there are anomalies in results
 
that can only partially be attributed to the use of different methods (for

example, the number of coliforms in fresh fish samples), general conclusions 
can be made.
 

Potable water is needed in more abundance so that washing may be done more 
often and more thoroughly. goats, containers, utensils and all surfaces 
coming in contact with ice or fish should be washed with mild detergents and 
rinsed well. Ice should be of good quality and should not be reused. Pressure 
on the fish is a major cause of deterioration. This results from piling the 
fish too high and using ice in pieces so large they bruise or pierce the fish 
during storage and transport. Flake ice in stacking boxes would help solve 
his problem. Improved handling and sanitary practices can benefit the fisher
man and the distributor, the processor and the consumer. Thus fisherman and 
distributor would have fewer losses due to spoilage. The processor would have 
fish of high quality needed to ensure good results in his products. The 
consumer would have fish more available to use at lower cost in appetizing 
meals with less risk of food poisoning. 
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One problem not easily tackled is the lack of enforcement of the 
regulations that exist regarding the handling and distribution of fish and 
other perishable commodities. Adequate facilities may be provided but no 
corrective action is taken by authorities when these facilities are misused.
 
Standards of hygiene may be enacted but until enough importance is accorded
 
these standards, little will have been accomplished.
 

Improved handling might come about if the consciousness of the general
 
populaton is raised through an intensive campaign by government and univer
sities on radio and televisi.on about fish and its value. It would be helpful 
to have a survey of current practices in fish handling and consumer use so 
that the correct emphasis can be made in later work. An appropriate tech
nology for all areas of the fLshery--capture, processing and distribution-
would thus serve to effectively improve fish entering the market.
 

E. Consumption
 

The analysis of fish consumption in Guatemala City revealed that the 
quality of fish is not significantly related to the consumption of and 
expenditures on fish. If,as this suggests, consumers are not concerned about 
fish quality, then more hygenic marketing conditions may have little or no 
impact on fish consutaption.
 

A large number of the consumers surveyed did not know the names of fish 
species nor the market prices of fish. There appears to be a considerable 
lack of kno..etr. about the market for f' sh and consumer education programs 
may be necessary before increased availability and lower prices can induce 
increased consumption of fish.
 

Further analysis revealed that income Is positively related to fish 
consumption and expenditures. Unfortunately, no price elasticities of demand 
could be estimated from the data collected. Therefore, the extent to which 
consumption may increase with lower prices remains unknown. 

F. Fisheries Development Administration 

The principal finding of our study of fisheries development administration 
is empirical support for the paradox of comprehensive planning. The paradox 
is that while comprehensive development programs require high degrees of 
interagency coordination, this in itself creates a high potential for 
strategic behavior whereby each agency attempts to take advantage of the 
situation by minimizing his contribution by free-riding at the expense of the 
others involved. This results in a suboptimal level of overall contributions 
and a failure to meet project goals. A study of a Costa Rican small-scale 
fisheries development project found a propensity for free-riding among the 
participating agencies. Since no coercion or selective Incentives were used, 
agencies were permitted to voluntarily determine their own contributions. 
This probably contributed significantly to the program's weakness.
 

Other factors undoubtedly also contributed to the program's weakness, such 
as legal constraints on the loan capital. Unfort-mately It was not possible 
to quantify the extent to which each factor contributed to the program's 
problems. 

RunuzucS 
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