North American Journal of Fisheries Management 10:269-278, 1990
© Copyright by the American Fisheries Society 1990

Resource Scarcity and Inequality in the Distribution of Catch

COURTLAND L. SMITH

Department of Anthropology, Oregon State University
Waldo 238, Corvallis, Oregon 97331-6403, USA

Abstract.—What happens to the distribution of catch when resources become scarce? Catch
distributions for most fisheries where the stock is limiting are skewed such that the largest number
of fishers take the smallest catches. Economic efficiency goals result in suggestions to eliminate
small, inefficient producers. Oregon salmon fishing and bottom trawling, plus two nonfishery
examples, illustrate that catch distributions become even more skewed with increasing resource
scarcity. A simple model shows how increases in the number fishing and improvements in technical
efficiency contribute to the creation of a distributional pattern in which a very few fishermen are
very successful, whereas most other fishermen take increasingly smailer shares of the resource.
Fishery management rules that apply equally to each participant in the fishery result in greater
relative advantage for some producers and increase inequality.

In fisheries requiring management, fishing effort
needs to be controlled to protect the stock from
overexploitation. Economic analysis of fisheries
management points to the greater inefficiency that
usually results from restrictions on fishing effort.
Management rules such as those limiting effort on
the basis of seasons, open and closed periods, gear
restrictions, and area limitations make fishermen
less efficient because the rules cause equipment to
be left idle or not used to full capacity. In addition
to efficiency effects, management also affects the
distribution of catch.

The general view is that the people hurt most
by limitations on effort are the large, efficient pro-
ducers. Because of their larger number, small pro-
ducers are said to use the political process to gain
an advantage. For example, Karpoff (1987) said,
“It appears that regulations, particularly capital
constraints and season closures, convey distribu-
tional advantages to politically dominant fisher-
men at the expense of their more efficient com-
petitors.” Karpoff cited studies by the Alaska
Commercial Fisheries Entry Commission (1982)
and Knapp (1984), which showed that regulations
give advantages to smaller, resident fishing oper-
ations.

The catch distribution effects between large and
small producers are complex. For example, the top
10% of the fleet in the Pacific groundfish fishery
caught 43% of total fleet landings in 1981 and 44%
in 1982 (Huppert and Korson 1987); these values
represent common observations. Most catch dis-
tributions are positively skewed. As a resource be-
comes scarcer and management more intensive,
how does the distribution of catch between vessels
change? Management rules that reduce the effi-
ciency of larger, more efficient fishing vessels im-

ply that more catching opportunities go to small,
less-efficient vessels. When the fish stock has to be
divided among a larger number of fishermen or
among fishermen who are becoming more tech-
nically efficient, how does the catch distribution
change to reflect gainers and losers? What is the
effect of fishery management regulations to restrict
effort? The first step in answering these questions
is to investigate the hypothesis that effort restric-
tions create a disadvantage for larger, more effi-
cient producers.

Measuring Inequality

One way to represent a catch distribution is with
a histogram. Figure 1 shows the income from catch
by Columbia River gill-netters in 1899. Figure 2
gives the distribution of income to Oregon salmon
fishermen in 1971 (Lewis 1973). The two histo-
grams differ considerably in shape. The 1899 his-
togram shows a smaller range and is only slightly
skewed. Note the much greater range and far great-
er skewing for the 1971 catch distribution. The
1971 histogram, because of a much larger number
of people being at the low end and a much greater
gap between the top and bottom of the distribu-
tion, shows greater relative inequality.

When the variation in distributions becomes
great, histograms, like those in Figures 1 and 2,
are impractical to plot. More common is the use
of cumulative frequency curves, Lorenz curves,
logarithmic plots, or percentiles. To measure in-
equality in resource catch distributions, one needs
to represent frequency curves with an index that
allows comparison between distributions. Many
inequality measures are available that show changes
in patterns of inequality. The most commonly used
are percentiles and Gini coefficients calculated from
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FiGure 1.—Distribution of income (in US$) for Co-
lumbia River gill-netters, 1899.
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Lorenz curves. Many other measures of equality
have been proposed and used (Bronfenbrenner
1971; Champernowne 1973; Atkinson 1975; Cow-
ell 1977). Hibbs and Dennis (1988) suggested cal-
culating the ratio of the amounts held by the top
20% versus those held by the bottom 40%. For the
analysis in the present study, the Gini coefficient
shows changes in relative inequality. A Gini co-
efficient gives a numerical measure of the shape
of a catch distribution plotted as a Lorenz curve.

A Lorenz curve gives a picture of all the data
in a compact space. The measure of equality in a

SMITH

Lorenz curve is a frequency curve in which ev-
eryone is the same: perfect equality. A Lorenz curve
plots the cumulative percent of people along the
X-axis. The cumulative percent of the fish caught,
dollars earned, or other resource allocation is plot-
ted along the Y-axis. Because the percentage of an
item controlled is plotted against the percentage
of people, a Lorenz curve is a relative measure. A
45° line running from the origin to the upper right
corner of the graph is the line of perfect equality;
it is when everyone has the same amount of the
item being measured.

Numerical representation of equality in a Lo-
renz curve is the Gini coefficient. Taking the ratio
of the area between the actual distribution and the
457 line divided by the total area under the 45°
line gives the Gini coeflicient. The more the catch
curve departs from perfect equality, the greater the
Gini coefficient. Complete inequality is 1.0. In Fig-
ure 3, perfect equality with a Gini coefficient of
zero is represented by the 45° line from the origin
to 100%. Dividing the area between the line of
perfect equality and the catch curve for Columbia
River gill-netters in 1899 by the total area under
the line of perfect equality (Figure 3) gives a Gini
coefficient of 0.31. For Oregon salmon fishermen
in 1971, the Gini coefficient is much higher, 0.74.
Therefore, as the Gini coefficient gets smaller it
approaches perfect equality, which is zero.

A Gini coefficient is a relative measure of in-
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FiGURE 2.—Distribution of income (in US$) for Oregon salmon fishermen, 1971.



























