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Assessments of the influence of industrial structure on behaviour and
performance usually emphasize the structural implications of seller
concentration (see, for example, Bain 1951; Clarke and Davies 1982;
Geroski 1981; Pickford 1983; Porter 1979). It is less usual to look at
buyer concentration (for exceptions, see Monopolkommission 1977 and
Bradfield 1988), yet in some industries the market power of buyers is a
critical factor in the pricing behaviour of the industry.

This is argued to be the case for the Nova Scotia port market—
that is, the market established between fishermen and processors. The
Nova Scotia groundfish processing industry has been described as a
bifurcated industry with “inshore” plants, on the one hand, and
“offshore” plants, on the other (Shaffer and Associates 1981; Steinberg
1984; Task Force on Atlantic Fisheries 1982). In these studies the
inshore processing sector is characterized as competitive, with a
relatively large number of buyers and sellers and ease of entry. The
offshore processing sector, in contrast, is characterized as having high
buyer concentration and high barriers to entry. These studies conclude
that higher concentration in the offshore sector results in lower prices
being paid to fishermen for fish in both sectors (Steinberg 1984: 26).

"Much of the information on which this paper is based was gathered from field
interviews with Nova Scotia processors and U.S. fish buyers in 1984 and 1985. The
research was funded primarily by a grant from the Canadian Donner Foundation, as
well as a subvention grant from the Department of Fisheries and Oceans. Helpful
comments were received from M. Bradficld, E. Hope, C. Marfels, and B. Singh.
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This view of the industry is misleading. Price determination in the
offshore sector is influenced more by vertical integration than buyer
concentration. In general, offshore plants own their vessels. 'Trawler
crews are paid on the basis of a “lay arrangement”, by which each
crew member is paid a portion (for example, 1 per cent) of the vf'alu.e of
the total catch. The lay arrangement is set by annual negotiations
petween the trawler union and the processing company. Thus, rather
than negotiating a “price” for the fish, incomes are negol’tlatgd. Based
on previous and expected catches, a “price” per pound of fish 1s“the'n %e,t
which will roughly yield the negotiated income.! Offshore “prices
are therefore artificial devices to allow calculation of crew incomes
and cannot be considered in the same way as inshore prices.

But what about the inshore sector? Is there oligopsonistic market
power? What determines buyer concentration in the inshore gector?
What are the implications of differences in buyer concentration for
prices? _ '

To answer these questions, we look in this paper at buyer
concentration in the inshore sector of 25 Nova Scotia ports and assess
both its determinants and its importance in ex-vessel price
determination. More specifically, the first section provides a brlgf
overview of the Nova Scotia inshore groundfish processing industry in
1984 and calculates measures of buyer concentration in the 25 ports,
while the second section analyzes the determinants of buyer
concentration. The third section looks at the extent to which buyer
concentration affects ex-vessel prices, and the conclusions reached
follow.

Market Structure and Buyer Concentration
in Nova Scotia Ports

Fish processing comprises over 10 per cent of all mangfacturing in Nova
Scotia and represents 35 per cent of Nova Scotia's total exports
(Statistics Canada, Bull. No. 65-202). Within the proyipce, 16 per cent
of the population lives in small fishing communities, where fish

ICurrent lay arrangements include not only different prices for different species of fish
but also different prices for different quality grades. i

2When one company tried to increase the “price” of fish in the la'y arrangement w 1;:
at the same time lowering the percentage share to keep total income constant, the
proposal was refused by the union. - i indtre

*For the purposes of this paper the inshore sccturﬁof the gn}sundflsh procassms :FL ustry
is defined to be all plants purchasing gmundhsh trpm inshore boats (by definition,
boats less than 100 feet length overall, but, in practice, mostly boats under 65 feet)‘,
whether the plants also purchase from offshore boats or not. IITlTLls, some };(latnts
supplied primarily by offshore trawlers also participate in the “inshore” market.
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harvesting and processing provide 25 per cent or more of the
employment opportunities {Task Force on Atlantic Fisheries 1982: 70).

Nova Scotia fish processors are generally price-takers ir the fresh
whole and frozen block markets but have some market power in the
fillet {both fresh and frozen) and salt fish markets (Mazany et al.
1987). The market power of Atlantic Canada processors in the product
market has increased over the past three years as the decline in U.S.
domestic landings has increased the demand for foreign supplies.

In 1984 there were 101 groundfish processing plants in Nova Scotia.
Of these, 97 purchased at least part of their groundfish supplies from
inshore boats. Approximately 2,400 inshore boats landed groundfish in
Nova Scotia ports in 1984 (Department of Fisheries and Oceans 1987).
Thus, in the aggregate, the port market tends to be characterized by
few buyers relative to the number of sellers.

For administrative purposes, Nova Scotia is divided into two
statistical /regulatory regions by the federal Department of Fisheries
and Oceans: Scotia-Fundy and Gulf. According to the data available
on the groundfish purchases in 25 ports in the Scotia-Fundy region for
1984, these ports accounted for 70 per cent of the Scotia-Fundy inshore
groundfish landings and 67 per cent of total Nova Scotia inshore
groundfish landings. These ports represented the top ports for inshore
groundfish landings. The data on total purchases of groundfish by
company and port were available on a monthly basis and were divided
into inshore purchases and offshore purchases. From these data it was
possible to calculate inshore buyer concentration measures for each
port.

Of the several concentration indices available, no one index has
clear superiarity over another.” Two measures, a concentration ratio
(CR) and the Hirschman-Herfindahl index (HHI), are used in this
paper (see Table 1 for both the concentration ratios and HHI for the 25
ports taken in aggregate and Table 2 for the CR and HHI measures for
the individual ports).” For the Scotia-Fundy region as a whole, buyer
concentration is not high. The top buyer overall in the 25 ports
accounted for less than 12 per cent of total purchases, the top four

*For a survey of such measures, see Curry and George (1983) and Wiriyawit and

_Veendorp (1983).

"The concentration ratio used here measures the eumulative market share of the
largest buyers (usually the top four and eight buyers). The HHI uses the sum of the
squared values of the firms' market shares. Unlike in the concentration ratio where
each firm is weighted equally, in the HHI each firm is weighted by its share. Thus,
larger firms reccive more weight in this index. More formally, it 3 is the market

share of the it firm, the concentration ratio is measured by CR = Zi:]Si’ where k 13
the number of largest buvers, and the Hirschman-Herfindahl index is given by

HHI = Zlilzl(si)z, where n is the number of firms.



250 MAZANY

Table 1
CONCENTRATION MEASURES, ALL PORTS

Measure

CR: Top buyer 0.1152
Top 2 buyers 0.2112

Top 3 buyers 0.2693

Top 4 buyers 0.3218

Top 8 buyers 0.4872

Top 20 buyers 0.7695

HHI

0.0449

Note: Total number of buvers = 86.

buyers for only 32 per cent, and the top eight for slightly less than 50
per cent. The HHI also indicates a low level of concentration.

On a port-by-port basis, the situation is quite different. Half of
the ports had four or fewer buyers. In these ports, with two exceptions,
the top buyer accounted for over 85 percent of the total purchases. In
all but one of these cases the top buyer accounted for over 95 per cent of
the groundfish purchases.

In ports with more than four buyers, the top two buyers accounted
for approximately 50 per cent or more of the purchases. In these ports
the top four buyers accounted for over 98 per cent of total purchases for
six ports and over 70 per cent for the remaining six ports. In the six
ports with more than eight buyers, the top eight buyers accounted for
over 95 per cent of total groundfish purchases, except for one port,
where they accounted for almost 90 per cent of the purchases. The HHI
shows a similar pattern of concentration. Thus, on the basis of port
concentration measures, it appears that there is a high degree of
concentration even when there is a relatively large number of buyers.®

Port-by-port concentration measures may be misleading it the
relevant “port market” comprises more than one port—that is, if
fishermen sell to buyers in several ports. Although in theory
fishermen can sell to numerous buyers, the existence of various ties,
both economic and social, formal and informal, means that in practice
most fishermen are bound to only one buyer (Barrett and Apostle, 1989;
Wilson 1980). In this sample over 90 per cent of fishermen sold to only
one buyer, with 99 per cent selling to only two buyers. Of those selling
to two or more buyers, over 80 per cent sold to buyers in the same port.

*This is partly because the total number of buyers reported tor the whole year in each
port is somewhat misleading for ports with a large number of buyers. On a month-to-
month basis the actual number of buyers is much smaller. There tends to be three or
four main buyers, who buy for most ot the year. The rest are uccasional buyers, buying
only during a few months ot the year. On a monthly basis the number of buyers ranged
from vne to ninc.
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Table 2
CON?ENTRATION MEASURES BY PORT

Concentration Ratio (CR) o o i

Top Top 2 Top 3 Top 4 Top 8 HHI Total No.

Port Buyer Buyers Buyers  Buyers Buyers of Buyers
1 0.251 0.475 0.601 0.722 0.952 0.169 17
2 0.395 0.550 0.693 0.823 0.878 0.235 16
3 0.422 0.606 0.718 0.829 0.994 0.266 12
4 0.270 0.505 0.643 0.759 0.971 0.181 12
5 0.349 0.506 0.632 0.710 0.952 0.195 1
6 0.334 0.513 0.661 0.801 0.996 0.217 10
7 0.332 0.570 0.777 0.981 1.000 0.270 8
8 0.373 0.684 0.983 (1.995 n.a. 0.356 7
9 0.811 0.994 (.998 0.999 n.a. 0.800 6

10 0.684 0.789 0.989 0.994 na. 0.640 5

11 0.585 0.933 0.995 0.996 n.a. 0.533 5

12 0.770 0.959 0.997 0.998 n.a. 0.738 5

13 0.854 0.955 1.000 1.000 n.a. 0.905 4

14 0453 0.934 1.000 n.a. n.a. 0.495 3

15 0.960 0.997 1.000 n.a. n.a. 0.922 3

16 0.964 0.991 1.000 n.a. n.a. 0.930 3

17 0.997 0.999 n.a. n.a. n.a. 0.994 3

18 0.979 1.000 n.a. n.a. n.a. (0.959 2

19 0.998 1.000 n.a. n.a. n.a. 0.996 2

20 0.659 1.000 n.a. n.a. n.a. 0.551 2

21 0.985 1.000 n.a. n.a. n.a. 0.970 2

22 0.984 1.000 n.a. n.a. n.a. .976 2

23 1.000 n.a. n.a. n.a. n.a. 1.000 1

24 1.000 n.a. n.a. n.a. n.a. 1.000 1

25 1

|

VlAOOO n.a. n.a. n.a. n.a. 1.000

Thus, it is appropriate to view the individual port as the relevant
market.

Determinants of Buyer Concentration

What are the main determinants of buyer concentration in Nova Scotia
ports? The literature suggests economies of scale, barriers to entry, and
size of market (Curry and George 1983: 219-220). Which of these are
relevant to the groundfish processing industry? Economies of scale do
not appear to be a significant factor in either fresh fish or salt fish
processing, which is what most inshore processors do.” Barriers to entry
in the inshore sector are relatively low. Capital costs, a significant
barrier to entry in a number of industries, are not an important barrier
for either fresh fish or salt fish processing; the plant and equipment
needs for both products are relatively simple and inexpensive. Thus,

‘Field interviews. There do, however, appear to be cconomies of scale in frozen fish
processing,.
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low capital costs, ceteris paribus, make entry relatively easy and work
to decrease concentration.

Size of market is a major determinant of concentration. The
optimal number of firms is defined as the size of the market divided
by optimal firm size: ceteris paribus, the larger the market, the lower
the level of concentration (Pashigian 1969). In the case of groundfish
processing the size of the wholesale/retail market is more important
than the size of the port market in determining concentration. For
example, Port 24 in Table 2 has the twelfth highest landings of the
25 ports yet only one buyer, while Port 6 has the sixth lowest landings,
with one of the lower CRs and HHIs in the sample. In general, ports
closest to the U.S. market and large local markets, such as Ports 1-8
and Port 14, tend to have lower concentrations than ports farther away
from these markets.

Limited supplies of fish, stemming from quotas, limit the number
of processing plants in a port. Moreover, there is excess capacity in the
groundfish processing industry (Department of Fisheries and Oceans
1983). While in the long run this capacity might be expected to adjust
to the amount of fish available, in the short run there is a high degree
of competition for fish. Furthermore, because of employment
considerations both the federal and provincial governments have been
reluctant to let plants close, thereby preventing adjustment (Task Force
on Atlantic Fisheries 1982). Thus to secure fish supplies, existing
processors have developed many informal and formal ties with
fishermen, making it more costly for new entrants to bid fishermen
away.” Although processors are forbidden to own fishing vessels
(excluding those owned before 1979), a processor will often provide a
fisherman with financing and other services with the implicit
understanding that the latter will supply his fish exclusively to that
processor. The fisherman remains the nominal and legal owner of the
boat, but the processor is the de facto owner.

The regulation prohibiting processors from owning fishing vessels
does not prevent fishermen from owning processing plants. This
asymmetry in the regulation, coupled with low capital costs for setting
up a fresh fish processing plant and the dramatic rise in wholesale
prices in the United States since 1985, has resulted in a number of
fishermen, either on their own or in co-operation with other
fishermen, setting up their own processing plants to supply the U.S.
fresh fish market.

¥This ignores, of course, overtishing (and misreporting). There are also some imports of
whole tish from the United States for salting, but this amounts to less than 1 per cent
of total Nova Scotia groundfish landings (Department of Fisheries and Oceans 1987).

“For a good description of the kinds of ties that exist, see Willet (1986) and Barrett
and Apostle (1989).
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Thus, on the one hand, difficulties in securing a regular supply of
fish, resulting in a tendency toward vertical integration, worlz to
increase concentration. On the other hand, expansion of the product
(wholesale) market, with a resultant rise in prices, together with the
low capital costs of starting up a fresh fish processing plant and the
asymmetry of the regulation of vertical integration in the inshore
sector, work to decrease concentration. The implication is that, on a
cross-section basis, one would expect to find lower buyer concentration
in ports closer to the U.S. market—that is, in ports where it is easy to
supply the fresh fish market in the United States.!” Of the 11 ports in
the sample located in Southwest Nova Scotia, seven have top buyer
concentration ratios of less than 35 per cent. Only three have top buyer
concentration ratios greater than 80 per cent and an HHT of 0.8 or more,
while one port has a top buyer concentration ratio of slightly less than
60 per cent. In contrast, the other ports in the sample, by definition
farther away from the U.S. market, have quite higf\ levels of
concentration, with the exception of two ports with top buyer
concentration ratios of less than 50 per cent. These two ports are
located near Halifax, the largest city in Nova Scotia, and thus are
also near a relatively large market for fresh fish.

Price Effects of Buyer Concentration

What are the implications for pricing? Economic theory states that,
ceteris paribus, an oligopsonist will pay less than the perfectly
competitive factor payment to a factor of production. Although
econometric models of the demand for groundfish have been developed
at the retail level (see, for example, Crutchfield 1985; Tsao et al.
1982), there has been little modeling at the ex-vessel (port market)
level.!' In this sample we do not have enough information to estimate
a complete model of supply and demand for fish at the ex-vessel level,
which would tell us precisely whether oligopsonistic power was being
exerted. But a simple correlation analysis indicates a small negative
correlation between the degree of concentration and the price paid,
suggesting that ports with less concentration do have higher prices.
Although significant, the relationship is weak {correlation of -0.1419)
and may be spurious. Also, high degrees of concentration in and of
themselves need not imply oligopsonistic behaviour.

10 . . . ; ;
These ports are located in what is known as Southwest Nova Scotia, in the countics
] ]ot Queens, Shelburne, Yarmouth, and Digby.
But see Georgianna and Hogan (1986), who cstimate a simple time-series model
regressing monthly U.S. ex-vessel prices on the wholesale price. Note that all these
IS 5 i —serie ‘he g . )
tuches use time-series data, whereas the regression reported here is based on cross-
section data.
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Such factors as number of buyers (rather than concentration of
buyers), nearness to the U.S. market, and other structural
characteristics also play a role in influencing price.”” To test for any
correlation between ex-vessel prices and various structural
characteristics, as well for any relationship between wholesale prices
and ex-vessel prices, the following regression was run:

P=a +aPW+aBUYERS +aSW (1)
P=b +bPW +b HHI +bSW (2)

where P is the average weekly ex-vessel price for groundfish in a
given port measured in cents per pound; PW is the Boston Blue'Shect
wholesale price, also measured in cents per pound.; HHI is the
Hirschman-Herfindahl index for a given port; BUYERS is .t‘he nlebgr
of buyers in a port; and SW is a dummy variable equal to 1 if the port is
located in Southwest Nova Scotia and thus close to the U.S. market.

Using weekly data from 1984 for the 25 ports, two rggressions were
run because including HHI and BUYERS together in a single regression
caused multicollinearity problems.”” There was serious
autocorrelation, as might be expected in a market wl?ere ex-vegsel
prices remain relatively stable over several months. After correcting
for first-order autocorrelation, the results were:

P= 45265 + .0208PW + .500BUYERS + 3.4585W )
(33.528) (1.813) (1.967) (2.373)
P= 47.397 +.0174PW + 1.208HHI + 4.0295W

2
27.741)  (1.531)  (-0.783)  (2.658) (2)

where the numbers in parentheses are t-statistics. The R’ are ()..631.1
and 0.6297, respectively. The coefficient for the wholesale prlce is
significantly different from zero at the 10 per cent level (one-tail test)
and of the expected sign in both equations. It has only a small
correlation with the ex-vessel price, suggesting that ex-vessel prices
are not greatly influenced in the short run by swings in the wholesale
prices. This is consistent with pricing in the ports, where ex-vessel
prices are set for a season. The number of buyers has a larger
correlation with the ex-vessel price. The coefficient for the
concentration of buyers, in contrast, is not significantly different from
zero. This suggests that the threat of competition, even frgm
relatively small buyers, may be more important than the C(?ncentratlgn
of buyers per se in determining price. The fact that the port is located in

2Eield interviews; also see Gardner Pinfold Consulting Ltd. (1 )86?, _ »
Hchrcssmns using, the top buver concentration ratio had results similar to those using

the T1HIL
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Southwest Nova Scotia has the largest impact on price: the ex-vessel
price in a port in Southwest Nova Scotia will be almost four cents
higher than in other ports. This result is borne out by looking at the
average prices in each port. If anything, the regression result
understates the difference.

These results are meant to be only indicative; they are not
intended to be a test of an oligopsonistic model of the port market.
Such a test would require information on costs, as well as information
on what price each individual processor paid rather than an average
port price. But they do suggest that buyer concentration alone is not a
sufficient explanation of port market pricing behaviour.

What then does determine ex-vessel prices? It is first necessary to
distinguish between price determination in the short run—and thus
determinants of inter-port price differences at a given point in time—
and price determination in the long run. In the long run, prices retlect
the wholesale, and thus retail, markets. Over a period of years ex-
vessel prices follow the trend in wholesale prices. In the short run,
however—that is, on a daily, weekly, or even monthly basis—there is
no significant correlation between wholesale prices and ex-vessel
prices. This is supported by the regression results, where the
correlation of the U.S. wholesale price with the ex-vessel price is
negligible.

Ex-vessel prices are set for the “season”, which is roughly April
through September, depending on the port. This year's ex-vessel prices
are essentially determined by last year's ex-vessel prices, plus any
adjustment to reflect long-run changes in the wholesale market. Prices
from one buyer to another are remarkably similar. While this could
result from facing the same costs and the same markets (see Scherer
1980), there is also no doubt that the processors discuss prices among
themselves. Competition for the scarce supplies of fish tends to be non-
price in character, but under-the-table payments are not unknown—for
example, various services such as bait, ice, or dockage may be provided
free or at low cost. Thus, although recorded port prices may appear
unchanging, the actual “price” paid for the fish may vary."

While ports close to one another have similar if not identical
prices, prices do vary from port to port over large distances. Prices in
Southwest Nova Scotia are generally higher than prices in the rest of
the province for a number of reasons. First, as discussed above,
proximity to the U.S. market gives fishermen both easier access to
knowledge about what is going on in the wholesale market and the
alternative of shipping fresh fish directly to the U.S. market rather
than using a processor as intermediary. The availability of this

"lUnforthatcly/ no reliable information on the magnitudes is available.



MAZANY
256

alternative increases the fishermen's opportunity costs, implying_that
processors must pay more if they wish to prevept fishermen from
choosing this alternative. The result is not gnly higher recorded ex-
vessel prices, but, as just mentioned, implicit payments through the
provision of services and attempts to integrate vertically through
creating ties of obligation. Second, fish caught off S_outhwgst Nova
Scotia are of better quality (larger, firmer, and freer of parasﬂes? than
those caught elsewhere in the province. To the extent that higher-
value products can be made from these fish, some of this higher value
is passed on to the fishermen. ‘

In ports close to (relatively) large urban centres, buy§r
concentration tends to be lower and the number of buyers 111gh§r than in
other ports. The lower concentration and potentiffil competition from
even marginal buyers, together with the potentlal. for fishermen to
sell directly to the urban wholesalers and retz?ilerg, imply less marke‘t
power on the part of processors and higher prices in tl?ese ports. .Thus,
price differences among ports can be explained by.dlfference.s in the
existence (lack) of potential competition for fish supplies, t‘he
existence (lack) of alternative markets for the fishermen, quality
differences, and the value of the product being produced.

Summary and Conclusions

An analysis of buyer concentration in 25 ports in the Scotia-Fu_ndy
administrative region of Nova Scotia, representing 67 per cent of the
total inshore groundfish landings in the province, reveals significant
concentration at the local level, particularly in those ports (.)ut51.de
Southwest Nova Scotia. High levels of concentration arise prlmarlly
from difficulties in obtaining adequate fish supplies and from distance
to large urban markets. . o . ‘

Buyer concentration is not as significant in mfluencmg price
differences among ports as is the threat of potential competition
(reflected by the number of buyers) and the existence of an alternative
market such as the United States and Halifax. Other factors, such as
quality of the fish and the ability to supply fish year-round, also
appear to explain inter-port price difference‘s,

Influences from the wholesale and retail markets appear to have
little or no impact on prices in the short run, although .in the 1911g run
trends in ex-vessel prices follow those of wholesale prices. This stems
from the fact that ex-vessel prices in Nova Scotia are set for the
season, with the processors, not the fishermen, absorbing the short-run
changes in wholesale prices.
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Lack of data prevents a more rigorous testing of a theory of
oligopsonistic power in port markets. The results in this paper suggest,
however, that while the inshore groundfish processing industry in
Nova Scotia is characterized by an oligopsonistic structure, this does

not translate into market power, particularly in ports where potential
competition exists.
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