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We develop estimates of total factor productivity ŽTFP. change in the New England
groundfish fishery from 1964 to 1993, using a procedure similar to Squires’ Ž1992, Rand J.
Econom. 23Ž2., 221᎐236. method, which extends standard TFP measurement by including the
effect of fluctuations in stock abundance. The results indicate that TFP increased on average
by 4.4% per year from 1964 to 1993. A higher average rate of increase occurred between 1964
and 1982, possibly due to new technologies Že.g., fishfinders .. TFP declined at 0.33% annually
from 1983 to 1993 due to stringent output and effort control measures. 䊚 2002 Elsevier Science
ŽUSA .
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1. INTRODUCTION
Productivity change is an important indicator of an industry’s performance.
Understanding productivity change is very important to fisheries management w31x
since productivity allows fisheries to become more competitive but also places
additional harvest pressure on fish stocks. Because it is not a measurable input or
output and is virtually impossible to control, productivity growth adds considerable
complication to fisheries management. Productivity measurement can provide
useful information about effective fishing effort, as opposed to nominal measures
of effort such as catch per day at sea w31x.
In this paper, we examine productivity in New England otter trawl fisheries.
Otter trawl gear 2 is the dominant means for harvesting groundfish in this region.
We selected the New England groundfish fishery for three reasons. First, there has
been no long-term quantitative analysis of productivity change in the fishing
industry because of data problems. For most fisheries, long-term historical stock
data do not exist. New England fishing grounds have been among the most
productive in the world, and historical landings, effort, and stock data have been
well documented, which makes our study feasible. 3 Second, over the period of
analysis Ž1964᎐1993. the fishery was open access. The industry’s performance
depends on the abundance of the stocks of commercially valuable species. By
including the stock factor, we are able to examine the effect of changing resource
conditions on the groundfish industry’s productivity. Finally, the industry has
experienced substantial changes in management institutions and regulatory instruments in the past 30 years.
Prior to the establishment of the Exclusive Economic Zone ŽEEZ. in 1977, the
New England groundfish fishery was essentially unregulated. Productivity change
during this period may be expected to have been largely influenced by market-driven
factors. From 1977 to 1982 the fishery was managed under output quotas for the
three most important species: cod, haddock, and yellowtail flounder. Under quota
management, investment and fishing decisions were distorted by incentives to take
quotas as quickly as possible. Dissatisfaction with quota management led to its
abandonment in 1982 in favor of indirect effort controls such as minimum fish sizes
and fishing gear restrictions. Although input controls are designed to reduce
fishing mortality, they generally do so by inhibiting the efficiency of fishing
technology. Thus, the study period covers three distinct periods representing
watershed changes in management that may have important implications for
productivity change in the New England groundfish fishery. By estimating the
changes in total factor productivity during this period, we can draw inferences
about regulatory impacts on the industry.
The remainder of this paper is organized as follows. Section 2 presents the
methodology used to develop total factor productivity estimates. Section 3 describes the fishing industry as well as data sources and compilation processes.
2
The otter trawl is an underwater net with one closed end Žknown as the cod end. and one open end
acting as a giant mouth, capturing all fish in front of the net. At the sides of the net are flat ‘‘wings’’ or
trawl doors, often metal pieces, designed to spread the net’s opening or ‘‘mouth’’ to its maximum as it is
pulled through the water column. To determine where in the water column the net fishes, weights or
bars are added to, or removed from, the front of the net.
3
We understand that our data do not capture undocumented landings which may be significant
ŽJohn Tarasevich, personal communications..

