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1.1 ANNUAL PRICE MODEL 
Annual ex-vessel price model is updated each year to take into account the recent changes in sea 
scallop markets both domestically and internationally. This model estimates the degree of change 
in ex-vessel price in response to a change in variables affected by management, i.e., scallop 
landings and size composition of landed scallops, as well as to a change in other important 
determinants of price, including price of imports, exports and disposable income of consumers. 
Estimated prices are then used in the cost benefit model to evaluate the impacts of the fishery 
management actions on fishing revenues, vessel profits, consumer surplus, and net economic 
benefits for the nation.   

Given that there are many variables that could affect the price of scallops, it is important to 
identify the objectives in price model selection. These objectives (in addition to developing a 
price model with sound statistical properties) are as follows: 

• To develop a price model that would explain the main determinants of the scallop ex-
vessel prices on an annual basis: In the real world, prices are affected by an exhaustive
list of factors; however, the data limitations often curtail the number of variables that can
be included in a model. In addition, many of these variables have marginal impacts on the
prices with little use is estimating the impacts of the management actions on prices. Even
when a sufficiently long time-series data is available, the measurement errors associated
with many variables would compound the uncertainty of the estimates.

• To develop a price model that uses inputs of the biological model, including landings by
market size category: Since the biological model projects annual (rather than monthly)
landings by fishyear, the corresponding price model should be estimated in terms of
annual values (by fishyear). As a result, such model could only be used to project average
annual price of scallops rather than the daily or monthly changes in prices.

• To select a price model that will predict prices within a reasonable range without
depending on too many assumptions about the exogenous variables: For example, the
import price of scallops from Japan could impact domestic prices differently than the
price of Chinese imports, but making this separation in a price model would require
prediction about the future import prices from these countries. This in turn would
complicate the model and increase the uncertainty regarding the future estimates of
domestic scallop prices.

In addition to the changes in size composition and landings of scallops, price model incorporates 
other determinants of ex-vessel price including import price of scallops, disposable income of 
seafood consumers and the demand for U.S. scallops by other countries into the model.  

The ex-vessel price model estimated below includes the price, rather than the quantity of imports 
as an explanatory variable, based on the assumption that the prices of imports are, in general, 
determined exogenously to the changes in domestic supply. An alternative model would estimate 
the price of imports according to world supply and demand for scallops, separating the impacts 
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of Canadian and Japanese imports from other imports since U.S. and Canadian markets for 
scallops, being in proximity, are highly connected and Japanese scallops tend to be larger and 
closer in quality to the domestic scallops. The usefulness of such a simultaneous equation model 
is limited for our present purposes, however, since it would be almost impossible to predict how 
the landings, market demand, and other factors such as fishing costs or regulations in Canada or 
Japan and in other exporting countries to the U.S. would change in future years.  
 
Since the average import price is equivalent to a weighted average of import prices from all 
countries weighted by their respective quantities, the import price variable takes into account the 
change in composition of imports from Canadian scallops to less expensive smaller scallops 
imported from other countries. This specification also prevents the problem of multi-collinearity 
among the explanatory variables, i.e., prices of imports from individual countries and domestic 
landings. In terms of prediction of future ex-vessel prices, this model only requires assignment of 
a value for the average price of imports, without assuming anything about the composition of 
imports, or the prices and the level of imports from individual countries. The economic impact 
analyses of the fishery management actions usually evaluate the impact on ex-vessel prices by 
holding the average price of imports constant. The sensitivity of the results affected by declining 
or increasing import prices could also be examined, however, using the price model presented in 
this section. 
 
Price model also takes into account the demand for US scallops by other countries. One of most 
significant change in the trend for foreign trade for scallops after 1999 was the striking increase 
in scallop exports. The increase in landings of especially larger sized scallops increased U.S. 
exports of scallops from about 5 million pounds in 1999 fishing year to a record amount of over 
32 million pounds in 2011 fishing year. Western European Countries constituted the largest 
markets for sea scallop exports (Figure 1). During the same period, export prices increased as 
scallop landings continued to include a higher proportion of larger sized scallops (Figure 2). 
Increase in exports reduced the supply of domestically produced scallops, as measured by 
landings net of exports, increased ex-vessel prices further.  For these reasons, net landings (net of 
exports) are included in the price model as a proxy of the net supply of domestically harvested 
scallops. 
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Figure 1 - Scallop Exports to European Countries 

 
 
 
 
Figure 2 - Percentage composition of landings and ex-vessel price by market size category 
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In addition to changes in examined above in the U.S. scallop fishery, several external factors 
played a role in shifting the international demand for large scallops exported from the U.S. In 
2005, a combination of such factors including problems with Japanese aquaculture, reduction in 
Canadian scallop landings, increase in oil and import prices by 30% as well as the increase in 
landings of U10s and 10-20s led to a surge in U.S exports by 50% compared to the 2004. As a 
result, scallop ex-vessel prices jumped from $6.4 per lb. in 2004 to $9.3 per lb. in 2005. 
Similarly, the problems with the Japanese aquaculture starting in 2010 and release of radiation 
from the Fukushima Nuclear power plant in 2011 reduced the supply of large scallops from this 
country and increased the demand for US sea scallops. Imports of scallops from Japan declined 
by 48% in 2010 and by 34% in 2011 while imports from Canada remained low. Scallop ex-
vessel prices increased from $9 in 2010 to $10.5 in 2011 and exports increased by 32% 
establishing U.S. as one of the major exporters of large scallops.  The plunge of the scallop catch 
in Hokkaido, Japan by more than 30% in the 2015/2016 fishing year and by 15% for the 
2016/2017 year, and the collapse of the Canadian scallop fishery due to the oil spill in the last 3 
years, led to a jump of the U.S scallop prices of U10’s and U12s in 2015 and 2016 fishing years 
(Figure 3). 

Figure 3 - Ex-vessel price by market size category 

 
 
 

1.2 TRENDS IN 2017 FISHING YEAR COMPARED TO 2015 - 2016 
 

• Total scallop landings in first 7 months of 2017 are at least 33% more than the levels in 2015 and 
22% more than last year. Excluding July, landings in 2017 fishing year is 40% higher than 
compared to 2016 fishing year. 
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• FRM 28 estimates of landings for preferred action with NLS expansion were 46.5 lb. and prices 
were estimated to be $12.2 .  

• So far in the first 4 months of fishing year, 25 million lb. was landed, so actual pounds for 2015 
can reach 50 million. 

• U10 landings more than doubled compared to last year in the first 4 months of the 2017 fishing 
year.    % share of U10s –23%, up from 12% last year.  Similar share to 2015, but landings of U10 
are 60% higher.  

• Higher share and landings of U10s reduces prices. Prices are lower for each category, but the 
price decline is highest for U10s. 
 

 
Table 1. Scallop landings (lb) 

MONTH 2015 2016 2017 
1 768,887 862,707 1,577,336 
2 625,791 1,213,178 1,818,945 

Jan- Feb    1,394,678     2,075,885     3,396,281  
 64% increase than 2016 

3 1,497,368 1,889,530 3,912,863 
4 3,243,065 3,828,092 6,373,627 
5 6,430,873 6,251,880 7,833,306 
6 5,986,645 6,134,600 7,239,449 

Mar to Jun    17,157,951     18,104,102     25,359,245  
 40% increase than 2016 

7 4,762,534 5,203,073 *2,316,420 
Grand Total 23,315,163 25,383,060 31,071,946 

Note: July 2017 numbers are preliminary 
 
 
 
Table 2. Scallop landings in March-June by market category (lb) 

mktcat 2015 2016 2017 
U10 3,617,850 2,186,264 5,922,663 
11-20 10,206,109 9,960,142 13,600,371 
21+ 2,967,637 5,585,570 5,430,481 
NA 366,355 372,126 405,730 
Grand 
Total 17,157,951 18,104,102 25,359,245 
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Table 3. Scallop landings in March-June by market category (lb) 
mktcat 2015 2016 2017 
U10 21% 12% 23% 
11-20 59% 55% 54% 
21+ 17% 31% 21% 
NA 2% 2% 2% 
Grand 
Total 100% 100% 100% 

 
 
 
Table 4. Average scallop price in March-June by market category  (in 2016 dollars) 

mktcat 2015 2016 2017 
U10 15.53 17.45 14.17 
11-20 11.55 12.22 9.28 
21+ 10.84 9.83 9.60 
NA 10.35 12.27 11.36 
Grand Total 11.77 11.99 10.64 

 
 
Table 5. Scallop revenue in March-June by market category (in 2016 dollars) 

mktcat 2015 2016 2017 
U10 54,998,350 38,589,618 79,981,299 
11-20 115,441,732 121,329,692 120,421,342 
21+ 31,730,554 60,884,696 46,724,232 
NA 3,493,025 4,543,691 4,570,906 
Grand Total 205,663,661 225,347,697 251,697,780 

 
Table 6. Scallop exports  

MONTH 2015 2016 2017 
3 959,112 1,334,705 1,069,055 
4 882,186 1,298,324 1,291,803 
5 1,387,470 1,641,178 2,516,101 
6 1,764,833 1,952,742 1,555,848 

Grand Total 4,993,603 6,226,950 6,432,807 
 
 
Table 7. Exports as a % of landings 

MONTH 2015 2016 2017 
3 64% 71% 27% 
4 27% 34% 20% 
5 22% 26% 32% 
6 29% 32% 21% 

Grand Total 29% 34% 25% 
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Table 8. Export value (in 2016 dollars) 

MONTH 2015 2016 2017 
3 7,148,117 10,939,387 8,211,863 
4 5,543,533 10,739,280 10,238,375 
5 10,845,754 14,022,218 20,052,959 
6 14,134,043 16,835,667 11,477,579 

Grand Total 37,671,446 52,536,552 49,980,777 
 
Table 9. Export price per lb. (in 2016 dollars) 

MONTH 2015 2016 2017 
3 7.45 8.20 7.68 
4 6.28 8.27 7.93 
5 7.82 8.54 7.97 

6 8.01 8.62 7.38 
Grand Total 7.54 8.44 7.77 

 
 
Table 10. Imports  (lb) 

MONTH 2015 2016 2017 
3 4,384,935 5,959,922 3,279,515 
4 3,219,774 5,417,637 3,582,618 
5 3,585,525 3,614,812 4,163,697 
6 5,443,268 3,989,496 2,320,323 

Grand Total 16,633,503 18,981,867 13,346,153 
 
 
Table 11. Imports value (in 2016 $) 

MONTH 2015 2016 2017 
3 28,155,118 31,270,973 18,967,768 
4 23,633,856 31,252,387 21,426,087 
5 27,283,515 24,435,038 22,739,525 
6 37,574,885 24,406,388 15,394,140 

Grand Total 116,647,373 111,364,786 78,527,519 
 
 
Table 12. Import price per lb. (in 2016 dollars) 

MONTH 2015 2016 2017 
3 6.42 5.25 5.78 
4 7.34 5.77 5.98 
5 7.61 6.76 5.46 
6 6.90 6.12 6.63 

Grand Total 7.01 5.87 5.88 
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1.3 PRICE MODEL 1 
 
The price model presented below estimates annual average scallop ex-vessel price by two market 
categories (PEXMRKT) as a function of 
 

• Average price of all scallop imports (PRICEMPORT)  

• Per capita personal disposable income (PCDPI) 

• Total annual landings net of exports in million lb. (NETLAN)  

• Dummy variables for 2005 (D05) and for 2010 on (D10) to take into account 
changes in the markets for large scallops mainly due to issues with Canadian and 
Japanese scallop fisheries that supply large size scallops similar to the U.S. product. 

• Percentage share of total landings of each market (PCSHARE).  

Because the data on scallop landings and revenue by meat count categories were mainly collected 
since 1998 through the dealers’ database, this analysis included the 1998-2016 fishing years. 
However, year 1998 dropped from the estimation sample due to large proportion of scallops in 
the unknown category. All the price variables were corrected for inflation and expressed in 2015 
prices by deflating current levels by the consumer price index (CPI).  The market categories 
above 10-count are grouped together. Landings of scallops over 40-, 50- or 60-count were almost 
nonexistent since 1998 and prices of 20plus categories were highly correlated with prices of 10 
plus category of scallops. Thus price of 10p category were estimated using average price 
weighted by landings for these categories. The data for the regression analysis did not include the 
landings of scallops with unclassified market category.  
 
The ex-vessel prices are estimated in semi-log form to restrict the estimated price to positive 
values only as follows: 

 
Log (PEXMRKT) = f (PRICEIMPORT, PCDPI, NETLAN, D05, D10, PCTSHARE)  

 
The estimation of the price model produced robust estimates of the coefficient of variation and 
the parameters as shown in Table 13. Adjusted R2 indicates that meat count, changes in the size 
composition of scallops, average price of imports, disposable income, 2005 and 2010 dummy 
variables and landings net of exports explain over 90 percent of the variation in ex-vessel prices 
by market category. Except for the price of imports, all the other coefficients are statistically 
significant at less than 15% significance. 
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Table 13 - Estimation results for price model 
                             No n lin ear  GMM Sum m ar y  o f  Res idual Er r o r s  
 
                   DF       DF                                                        Adj      
Equatio n         Mo del    Er r o r          SSE         MSE    Ro o t MSE    R- Squar e       R- Sq     
 
ln pr ic e             7       2 9       0 . 2 5 4 0     0 . 0 0 8 76       0 . 0 9 36       0 . 9 19 1     0 . 9 0 2 4       
 
 
             No n lin ear  GMM Par am eter  Es tim ates  
 
                              Appr o x                  Appr o x 
Par am eter        Es tim ate     Std Er r     t Value     Pr  > |t| 
 
in ter c ept       0 . 4 4 0 2 0 2       0 . 5 2 6 6        0 . 8 4        0 . 4 10 0 
pr ic em po r t      0 . 0 76 19        0 . 0 5 2 2        1. 4 6        0 . 15 5 5 
n etlan          - 0 . 0 0 733       0 . 0 0 39 6      - 1. 8 5       0 . 0 74 2  
d10             0 . 18 4 6 2        0 . 0 6 2 0       2 . 9 8        0 . 0 0 5 8  
d0 5             0 . 174 5 77      0 . 0 772        2 . 2 6        0 . 0 314  
pc dpi           0 . 0 4 10 9 2       0 . 0112       3. 6 6        0 . 0 010 
pc s har e         - 0 . 2 8 5 6 3      0 . 0 4 8 5      - 5 . 8 9        < . 0 0 01 

 
 
 
The coefficients of the model are used first to estimate the prices by market category and then a 
weighted (by share in total landings) average of the estimated prices is calculated to estimate the 
annual average price. Figure 4 shows that this model provides a very good fit to the actual values 
of ex-vessel prices especially given that data is imperfect and there are possibly several other 
factors that affect prices in some small degree that cannot be practically included in the model. In 
terms of data, a percentage of unclassified landings ranged from 3% in 2014 to 12% in 1999. 
Average annual prices were estimated assuming that composition of the unclassified landings is 
similar to the composition of the landings by classified market categories. Therefore, price would 
be different than estimated to the degree that actual distribution was different from what was 
assumed. Another data issue is that dealer data combines U12 scallops, which usually demand a 
higher premium, with scallops up to 20-count scallops.  Because of that, the price model cannot 
take into account the proportion of U12’s in landings. Again, this introduces uncertainties in 
price estimates to the degree that composition of 11-20 landings in terms of U12s changes from 
one year to another.  
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Figure 4 – Estimated and actual annual ex-vessel prices (in 2016 dollars) 

 
 
 
 
Figure 5 - Estimated and actual prices of U10s 
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Figure 6 - Estimated and actual prices of 11+ scallops 

 
 
 
These numerical results should be interpreted with caution, since the analysis covers about 16 
years of annual data from a period during which the scallop fishery underwent major changes in 
management policy including area closures, controlled access, and rotational area management. 
However, the above price model has the proper statistical properties and, overall, provides a 
robust estimate of average annual prices.  
 
Table 14. Predicted prices for 2016 fishing year estimating model for two periods (landings=42 mill.lb, 
exports=17 mil.lb.) 

Fishyear Market 
category 

 
% share Actual 

prices 

1999-2015 
model 

estimates 

1999-2016 
model 

estimates 
2016 U10 11% 17.28 14.00 14.44 
2016 11+ 89% 11.21 11.45 11.65 
2016 All 100% 11.90 11.75 11.98 

 
Table 15. Scenario analysis for 2017 fishing year (Assuming landings =58 mill.lb (40% increase), exports=17 
milll.lb) 

Fishyear Market 
category 

 
% share Actual 

prices 

1999-2016 
model 

estimates 
2017 U10 23% 14.17 11.45 
2017 11+ 77% 9.50 9.90 
2017 All 100% 10.20 10.26 

 
 
  

0

2

4

6

8

10

12

14
Ex

-v
es

se
l p

ric
e 

pr
 lb

. (
in

 2
01

6 
$)

Fishyear

Actual price

Estimated price



DRAFT 

 12 

1.4 PRICE MODEL 2 
 

Model 1 presented above provided a good fit to the annual average price of scallops but 
underestimated prices of U10 scallops and overestimated prices of 11 plus size scallops. 
Although some data issues such as inability of not separating U12 scallops from the 10 to 20 
category could be one of the reasons for this result, other factors that are not taken into account 
in the price model also explain this divergence.  As stated above, other important factors 
included the reduction of the scallop catch in Hokkaido, Japan by more than 30% in the 
2015/2016 fishing year, (ending March 31), and by 15% for the 2016/2017 year, as well as the 
decline of the Canadian scallop fishery due to the oil spill in the last 3 years. Since scallops from 
Japan and to some extent from Canada are the competitors to U.S U10’s and U12 scallops, 
decline in the imports from these countries led to a significant increase in the prices of domestic 
scallops (Figure 3). In order to take into account this factor, the following model (Table 14) 
includes the reduction Japanese imports among the explanatory variables. This model provides a 
better fit for the U10 scallops but slightly overestimates the average annual price of scallops 
(Figure 8 to Figure 10). 

 

Figure 7 – Scallop imports from Canada and Japan 

 

 
  
 
The estimation of the price model-2 produced robust estimates of the coefficient of variation and 
the parameters as shown in Table 14. Adjusted R2 indicates that meat count, changes in the size 
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composition of scallops, average price of imports, disposable income, 2005 and 2010 dummy 
variables and landings net of exports and changes in imports from Japan explain over 93 percent 
of the variation in ex-vessel prices by market category. Except for the price of imports, all the 
other coefficients are statistically significant at less than 15% significance.  
 
Table 16 - Estimation results for price model 2 
                             No n lin ear  GMM Sum m ar y  o f  Res idual Er r o r s  
 
                   DF       DF                                                        Adj     Dur bin  
Equatio n         Mo del    Er r o r          SSE         MSE    Ro o t MSE    R- Squar e       R- Sq     Wats o n  
 
ln pr ic e             8       2 8       0 . 1734      0 . 0 0 6 19       0 . 0 78 7      0 . 9 4 4 7     0 . 9 30 8      1. 9 5 6 7 
 
 
             No n lin ear  GMM Par am eter  Es tim ates  
 
                              Appr o x                  Appr o x 
Par am eter        Es tim ate     Std Er r     t Value     Pr  > |t| 
 
in tc             - 0 . 36 8 5 3      0 . 2 0 8 5      - 1. 77       0 . 0 8 8 1 
d0 5              0 . 16 4 32 6       0 . 0 2 9 0       5 . 6 7       < . 0 0 01 
pr ic eim po r t      0 . 15 6 6 37      0 . 030 9        5 . 0 8        < . 0 0 01 
n etlan           - 0 . 0 0 376      0 . 0 0 2 8 6        - 1. 32        0 . 19 8 9  
u10 s hc h         - 0 . 0 318 7     0 . 0 0 6 6 3       - 4 . 8 1       < . 0 0 01 
pc dpi            0 . 0 4 9 4 6 3     0 . 0 0 6 8 3       7. 2 4        < . 0 0 01 
pc ts har e        - 0 . 2 8 0 4 8       0 . 0 38 7       - 7. 2 5       < . 0 0 01 
 
c h.  im po r ts  
f r o m  Japan        - 0 . 016 19      0 . 0 0 6 0 3      - 2 . 6 9        0 . 012 0 
 
  
 
 

Figure 8 – Estimated and actual annual ex-vessel prices (in 2016 dollars) 

 
 
 
 
 
Figure 9 – Estimated and actual annual U10 prices (in 2016 dollars) 
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Figure 10 – Estimated and actual annual size 11p prices (in 2016 dollars) 
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