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1.0 APPENDIX I – DESCRIPTION OF ECONOMIC MODELS 

 

1.1 ESTIMATION OF PRICES, COSTS, PROFITS AND NATIONAL BENEFITS  

The economic model includes an ex-vessel price equation, a cost function and a set of equations 

describing the consumer and producer surpluses. The ex-vessel price equation is used in the 

simulation of the ex-vessel prices, revenues, and consumer surplus along with the landings and 

average meat count from biological projections. The cost function is used for projecting harvest 

costs and thereby for estimating the producer benefits as measured by the producer surplus. The 

set of equations also includes the definition of the consumer surplus, producer surplus, profits to 

vessels, and total economic benefits.  

1.1.1 Estimation of annual ex-vessel prices 

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 fishing year, the corresponding price model should be estimated in terms of 

annual values (by fishing year). 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 
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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 incorporates the demand for U.S. scallops by other countries into the 

model.  

 

The main substitutes of sea scallops are the imports from China, Peru and Argentina, Japan and 

Canada (Figure 39, Section 4.4).  While the scallops imported from Japan and Canada are 

relatively similar to the domestic product in size and prices, imports from other countries are 

generally smaller in size and less expensive than the domestic scallops (Figure 40, Section 4.4). 

A proportion of imports are re-exported especially to Canada and Western European countries 

(Figure 41, Section 4.4). 

 

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 

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 (Figure 1). 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 42, Section 4.4). During the same period, 
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export prices increased as scallop landings continued to include a higher proportion of larger 

sized scallops (Figure 46, Section 4.4). Increase in exports reduced the supply of domestically 

produced scallops, as measured by landings net of exports, increased ex-vessel prices further 

(Figure 1).  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. 

 
Figure 1 - Value of exports and average export prices (in 2014 inflation adjusted prices) 

 
 

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 price model presented below estimates annual average scallop ex-vessel price by two market 

categories (PEXMRKT) as a function of 

 

 Meat count (MCOUNT)  

 Average price of all scallop imports (PRIMPORT)  
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 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 change in the share of total landings of each market size from the previous 

year (PCTCHSHARE).  

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 1998-2014 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 2014 

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 above 10-count 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 (MCOUNT, PRIMPORT, PCDPI, NETLAN, D05, D10, PCTCHSHARE)  

 

The estimation of the price model produced robust estimates of the coefficient of variation and 

the parameters (except for DPI variable) as shown in Table 1. 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 88 percent of the 

variation in ex-vessel prices by market category. With the exception of disposable income 

variable, all other coefficients are statistically significant. 
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Table 1 - Estimation results for price model 
  

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 7 1.98261 0.28323 35.94 <.0001 

Error 24 0.18914 0.00788     

Corrected Total 31 2.17175       

 

Root MSE 0.08877 R-Square 0.9129 

Dependent Mean 2.11275 Adj R-Sq 0.8875 

Coeff Var 4.20185     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error 

t Value Pr > |t| Heteroscedasticity Consistent 

Standard 

Error 

t Value Pr > |t| 

Intercept 1 1.89535 0.63278 3.00 0.0063 0.56136 3.38 0.0025 

mcount 1 -0.01765 0.00294 -6.01 <.0001 0.00232 -7.59 <.0001 

d05 1 0.14901 0.07192 2.07 0.0492 0.05429 2.74 0.0113 

d10 1 0.16696 0.06962 2.40 0.0246 0.07386 2.26 0.0331 

primport 1 0.08595 0.04832 1.78 0.0880 0.04651 1.85 0.0770 

netlan 1 -0.00881 0.00358 -2.46 0.0217 0.00326 -2.70 0.0124 

pctchshare 1 -0.02550 0.01236 -2.06 0.0500 0.00572 -4.46 0.0002 

dpipc 1 0.00699 0.01403 0.50 0.6230 0.01140 0.61 0.5457 

 

 

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 3 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 (Table 2). Therefore, 

price would be different than estimated to the degree that actual distribution was different from 

what was assumed. 
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Table 2 - Composition of scallop landings by market category 

Fishyear Unknown U10 Other 
Grand 
Total 

1999 12% 16% 72% 100% 

2000 10% 7% 83% 100% 

2001 13% 3% 84% 100% 

2002 11% 5% 84% 100% 

2003 13% 6% 80% 100% 

2004 8% 8% 84% 100% 

2005 7% 13% 81% 100% 

2006 7% 23% 70% 100% 

2007 7% 24% 68% 100% 

2008 4% 23% 73% 100% 

2009 3% 15% 83% 100% 

2010 2% 15% 83% 100% 

2011 2% 15% 83% 100% 

2012 2% 18% 79% 100% 

2013 3% 21% 75% 100% 

2014 3% 25% 72% 100% 

Grand Total 6% 15% 79% 100% 

 

 

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. As Figure 2 shows, price of U-12s were much 

closer in value to the price of U-10 scallops. 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 2 – Variation of daily prices by meat count category (August 2014 – February 2015) 

 
Source: Courtesy of Min-Yang Lee, Social Sciences Branch of Science Center 
 

 

 

Figure 3 – Estimated and actual annual ex-vessel prices (in 2014 prices) 

 
 

 

The price model was estimated for period from 1999 to 2014 as well as for 1999 to 2013 to 

validate the accuracy of model estimates for 2014. In fact, the model coefficients were pretty 

stable for these two periods and resulted in very close estimates to actual prices (Table 3).  The 

estimated and actual prices for these two market categories are depicted in Figure 4 and Figure 5. 



 AI - 8 

An application of price model for 2015 fishing year assuming recent changes in import prices, 

composition of landings and landings net of exports is provided in Table 4. 

 

 
Table 3. Estimated prices for 2014 fishing year estimating model for two periods 

Fishyear 
Market 

category 
Actual prices 

1999-2014 

model 

estimates 

1999-2013 

model 

estimates 

2014 U10 14.02 13.90 13.92 

2014 10+ 11.98 12.13 12.15 

2014 All 12.51 12.57 12.68 

 
 

 

Figure 4 - Estimated and actual prices of U10s 
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Figure 5 - Estimated and actual prices of 10+ scallops 
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Table 4. An application to 2015 fishing year based on some assumptions (import prices increased from $6.82 

in 2014 to $8 in 2015, landings declined by 10%, DPI increase by 1% and % of U10 landings decreased from 

30% to 15%) 

Fishyear 
Market 

category 

Composition 

of landings 

Estimated 

price 

2015 U10 15%  $16.04 

2015 10+ 85%  $13.70 

2015 All   14.05 

 

 

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.  
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1.1.2 Estimation of variable costs 

Data for variable costs, i.e., trip expenses include food, fuel, oil, ice, water and supplies and 

damage costs. Trip costs were updated using the observer cost data for 1994-2014.  Those 

estimates were provided in Section 4.4 in Table 53 and Table 55. The share of fuel costs in total 

trip costs fluctuated from 85% to 96% of the total trip cost and average trip cost per DAS for the 

full-time dredge vessels amounted to over $2155 per day-at-sea in this period (Table 53). 

Average trip costs for full-time small dredge vessels were about $1609 per day-at-sea in 2011 

(Table 55). 

 

The trip costs per day-at-sea (ffiwospda) were also estimated to be a function of vessel crew size 

(CREW), vessel size in gross tons (GRT), vessel length (LEN) fuel prices (FUELP), and dummy 

variables for limited access general category (LGC) and small dredge (SMD) vessels  and 

landings per unit effort (LPUE) to identify important variables that affect trip expenses. This cost 

equation was assumed to take a double-logarithm form and estimated with data obtained from 

observer database. The empirical equation presented in Table 5 estimated more than 60% of the 

variation in trip costs and has proper statistical properties using the observer data from 1991 to 

2013 fishing years for the limited access and limited access general category vessels.  This and 

similar cost functions were used to estimate the variable costs for each vessel to predict average 

variable costs per DAS.  

 

Table 5. Estimation of total trip costs per DAS used for the limited access and limited 

access general category vessels                         
                        Dependent Variable    lnffiwopda 
 
 
                              Analysis of Variance 
 
                                    Sum of        Mean 
     Source                 DF     Squares      Square    F Value    Pr > F 
 
     Model                   8    147.0228    18.37785     195.12    <.0001 
     Error                1005    94.65612    0.094185 
     Corrected Total      1013    241.6789 
 
 
             Root MSE             0.30690    R-Square       0.60834 
             Dependent Mean       7.51848    Adj R-Sq       0.60522 
             Coeff Var            4.08189 
 
 
                              Parameter Estimates 
 
                              Parameter    Standard 
      Variable          DF     Estimate       Error    t Value    Pr > |t| 
 
      Intercept          1     3.356774    0.416877       8.05      <.0001 
      lnhp               1     0.090778    0.034372       2.64      0.0084 
      lncrew             1     0.228566    0.098920       2.31      0.0211 
      lngrt              1     0.154507    0.037535       4.12      <.0001 
      lnfuelpr           1     0.911388    0.071779      12.70      <.0001 
      SMD                1     -0.26883    0.039623      -6.78      <.0001 
      lnlen              1     0.430788    0.118334       3.64      0.0003 
      lgc                1     -0.84768    0.095596      -8.87      <.0001 
      lnlpue             1     -0.07527    0.021842      -3.45      0.0006 
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1.1.3 Estimation of fixed costs 

The fixed costs include those expenses that are not usually related to the level of fishing activity 

or output. These are insurance, maintenance, license, repairs, office expenses, professional fees, 

dues, taxes, utility, interest, communication costs, association fees and dock expenses. The 

average values of the various categories of fixed costs based on the 2011-2012 survey data 

provided by the Social Sciences Branch of the science center were shown in Tables 58 and 59 in 

Section 4.4.10 of the framework 27 document. Because of the composition of the sample data in 

terms the vessel characteristics is not the same as the composition of the fleet, average sample 

values do not necessarily equal to the average costs for the scallop fleet as whole. For this 

reason, fixed and variable costs were estimated using regression analyses for several 

management actions. Fixed costs for the LAGC IFQ vessels were estimated in the 3-year IFQ 

report (Appendix to the report, section 4). 

 

This section provides a preliminary analysis of the aggregate values of the basic fixed costs per 

vessel, including insurance, maintenance and repairs and interest, using GMM method.  The 

model shown in Table 6 is based on the fixed cost survey data for vessels that have a scallop 

limited access and limit access IFQ permit and estimates basic fixed costs as a function of horse 

power, gross tonnage and value of the vessel. The data included about 80 observations and the 

fixed costs were estimated by using the 43 observations for vessels with a positive entry for each 

of the component of basic fixed costs including insurance, maintenance and repairs and the value 

of the vessel. The results show three variables (HP (hpco), GRT (grtco) and vessel values 

(valco)) explain about 73% of the variation in basic costs with statistically significant 

coefficients except for the horse power variable. Although this model provides a reasonably good 

fit for the fixed costs per vessel, it would be difficult to extrapolate it to the whole fleet due to 

lack of vessel data for all vessels unless sample vessel values are estimated by the vessel 

characteristics. Another approach would be to estimate main fixed cost items such as insurance 

or repairs separately and then estimate aggregate costs as a sum of predicted values. The future 

work in this respect will provide insight regarding the pros and cons of each approach, since 

estimating cost categories separately may magnify the estimation errors.  

 
Table 6.  Estimation of basic fixed costs 
 
                        Nonlinear GMM Summary of Residual Errors 
 
                    DF     DF                                              Adj   Durbin 
   Equation      Model  Error       SSE       MSE  Root MSE  R-Square     R-Sq   Watson 
 
   lnfc              4     37    9.7188    0.2627    0.5125    0.7524   0.7323   2.2371 
 
 
                            Nonlinear GMM Parameter Estimates 
 
                                             Approx                  Approx 
               Parameter       Estimate     Std Err    t Value     Pr > |t| 
 
               intc            2.168113      1.2693       1.71       0.0960 
               hpco            0.349552      0.2609       1.34       0.1884 
               grtco           0.461848      0.1537       3.00       0.0048 
               valco           0.345279      0.1251       2.76       0.0090 
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1.1.4 Profits and crew incomes 

As it is well known, the net income and profits could be calculated in various ways depending on 

the accounting conventions applied to gross receipts and costs. The gross profit estimates used in 

the economic analyses when relevant to a specific action simply show the difference of gross 

revenue over variable (including the crew shares) and fixed expenses rather than corresponding 

to a specific accounting procedure. It is in some ways similar to the net income estimated from 

cash-flow statements since depreciation charges are not subtracted from income because they are 

not out-of-pocket expenses. In order to estimate economic profits it is also necessary to take into 

account the opportunity costs of capital and labor of the owner as well. 

 

In general, gross profits per vessel are estimated as the boat share (after paying crew shares) 

minus the fixed expenses such as maintenance, repairs and insurance (hull and liability). Based 

on the input from the scallop industry members and Dan Georgianna on the lay system, the 

profits and crew incomes are estimated as follows:  

 The association fees, communication costs and a captain bonus of 5% are deducted from 

the gross stock to obtain the net stock. 

 Boat share is assumed to be 48% and the crew share is assumed to be 52% of the net 

stocks. 

 Profits are estimated by deducting fixed costs from the boat share. 

 Net crew income is estimated by deducting the trip costs from the crew shares. 

 

1.1.5 Consumer surplus  

Consumer surplus measures the area below the demand curve and above the equilibrium price. 

For simplicity, consumer surplus is estimated here by approximating the demand curve between 

the intercept and the estimated price with a linear line as follows: 

 

CS= (PINT*SCLAN-EXPR*SCLAN)/2 

 

Where:  r=Discount rate. 

              

CSt= Consumer surplus at year “t”  

              

PVCS= Present value of the consumer surplus  

 

EXPR= Ex-vessel price corresponding to landings for each policy option. 

 

PINT=Price intercept i.e., estimated price when domestic landings are zero. 

          

SCLAN= Sea scallop landings for each policy option.  

 

Although this method may overestimate consumer surplus slightly, it does not affect the ranking 

of alternatives in terms of highest consumer benefits or net economic benefits. 

))1/((
2008

2000

tt

t t rCSPVCS 
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1.1.6 Producer surplus  

The producer surplus (PS) is defined as the area above the supply curve and the below the price 

line of the corresponding firm and industry (Just, Hueth & Schmitz (JHS)-1982). The supply 

curve in the short-run coincides with the short-run MC above the minimum average variable cost 

(for a competitive industry). This area between price and the supply curve can then be 

approximated by various methods depending on the shapes of the MC and AVC cost curves. The 

economic analysis presented in this section used the most straightforward approximation and 

estimated PS as the excess of total revenue (TR) over the total variable costs (TVC). It was 

assumed that the number of vessels and the fixed inputs would stay constant over the time period 

of analysis. In other words, the fixed costs were not deducted from the producer surplus since the 

producer surplus is equal to profits plus the rent to the fixed inputs. Here fixed costs include 

various costs associated with a vessel such as depreciation, interest, insurance, half of the repairs 

(other half was included in the variable costs), office expenses and so on. It is assumed that these 

costs will not change from one scenario to another.  

 

PS=EXPR*SCLAN-OPC – opportunity costs to capital and labor 

OPC = Sum of operating costs for the fleet.   

 

Where:  r=Discount rate. 

            PSt= Producer surplus at year “t”    

            PVPS= Present value of the producer surplus 

            SCALN= Sea scallop landings for each policy option. 

            EXPR= Price of scallops at the ex-vessel level corresponding to landings for each  

            policy option    

 

Producer Surplus also equals to sum of rent to vessels and rent to labor. Therefore, rent to vessels 

can be estimated as: 

 

RENTVES=PS – CREWSH 

 

Rentves= Quasi rent to vessels 

Crewsh= Crew Shares 

 

In the cost benefits analyses for the framework 27 document, estimates provide a proxy for the 

producer surplus values since the opportunity costs of capital and labor were not taken into 

account due to a lack of reliable estimates at this time. In addition, the management actions are 

not expected to change these costs compared to the baseline values. Thus in estimating the 

changes in producer surplus of one alternative versus another or in comparison to no action or 

status quo values, the opportunity costs would cancel each other out. 

 

 

))1/((
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1.1.7 Total economic benefits  

Total economic benefits (TOTBEN) is estimated as a sum of producer and consumer surpluses 

and its value net of status quo is employed to measure the impact of the management alternatives 

on the national economy. 

 

TOTBEN=PS+CS  

 

Present value of the total benefits= PVTOTBEN= PVPS+PVCS 

 

1.1.8 Ownership and affiliations in the Scallop Fishery 

According to the ownership data for the scallop fishery, several individuals have ownership 

interest in one single vessel or multiple vessels. In other words, every vessel has multiple owners 

and some owners of a particular vessel have ownership interest in other vessels with different 

individuals.  Therefore, it  necessary to develop a method that would take into account these 

affiliations in order to derive distinct business entities and assign an entity number to each group 

of vessels connected by common ownership for the purposes of RFA and other analyses.   

 

The vessel affiliations and the corresponding business entities in the scallop fishery is derived 

using a method based on ‘maximum ownership’ criteria. This method follows SBA’s  criteria for 

affiliation to the extent possible, which is based on the principle of control that “may arise 

through ownership, management, or other relationships or interactions between the parties” 

including foreign affiliations even when the control is not exercised (CFR 121.103 in its Small 

Business Size Regulations). However, due to the lack of data on those relationships other than 

ownership of vessels, the business entities are identified based on the the ownership interest only.  

This approach is also consistent with the way ownership is defined for the purposes of 5% 

ownership cap provision in the scallop limited access fishery. 

 

The maximum ownership criteria is basically a tool used in assigning all the vessels owned by an 

individual into the same entity and including the co-owners in the same pool of affiliation.  A 

major proportion of vessels in the scallop fishery is owned by more than two individuals and 

sometimes as much as 20 or more people making it very time consuming identify the common 

owners for each vessel. For this reason, a SAS program is developed that identifies the main 

owner and then the business entities in several steps: 

 

1. In the first step, the program calculates total number of vessels owned by each individual 

listed as an owner for each scallop vessel (i.e. vessels with scallop permits) as the 

following examples show. 
 

http://www.sba.gov/content/small-business-size-regulations
http://www.sba.gov/content/small-business-size-regulations
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Table 7. Owners of scallop vessels 

Owner Person-id Number of vessels owned 

Mrs.B 100 7 

Mr. A 120 5 

Mr. C 130 2 

Mrs. D 175 6 

Mr. E 125 6 
 

Table 8. Vessels and Affiliations 

Vessel Owner 1 Owner 2 Main owner Affiliation id 

1 Mrs. B Mr.A Mrs. B 100 

2 Mrs. B Mr.A Mrs. B 100 

3 Mrs. B Mr.A Mrs. B 100 

4 Mrs. B Mr.A Mrs. B 100 

5 Mrs. B Mr.A Mrs. B 100 

6 Mrs. B Mr.C Mrs. B 100 

7 Mrs. B Mr.C Mrs. B 100 

8 Mrs. D Mr. E Mrs. D 175 

9 Mrs. D Mr. E Mrs. D 175 

10 Mrs. D Mr. E Mrs. D 175 

11 Mrs. D Mr. E Mrs. D 175 

12 Mrs. D Mr. E Mrs. D 175 

13 Mrs. D   Mrs. D 175 

14 
 

Mr. E Mr. E 125 

 

 

2. The information in Table 7 is then combined with each vessel entry and the “main 

owner” for each vessel is identified as that owner who owns the largest number of vessels 

in  

3. Table 8. For  example, if Mr. A and Mrs. B were listed as the joint owners of the same 5 

vessels and Mrs. B and Mr. C were listed as the joint owners of additional two vessels, 

Mrs. B has been assigned as the primary owner of these 7 vessels. Consequently,  those 7 

vessels were considered as one business entity (one affiliation) because they all have one 

common owner, Mrs.B with control on all these vessels through ownership. The SAS 

program is then used the person-id for Mrs.B is as the affiliation number for that 

particular group of vessels.  

4. In cases where a vessel has multiple owners that own same number of vessels, a simple 

method assigns the person with the maximum person-id as the main person of that vessel. 

For example, if Mr. E and Mrs. D were listed as the joint owners of the same 5 vessels 

and each also owned another vessel separately, and if Mr.A’s person-id is 125 and 

Mrs.D’s person-id is 75, then Mr.E is identified as the main owner of those jointly owned 

five vessels, and Mr.E is identified as the sole owner of vessel 14. Only issue with this 

approach is that it is not clear if the revenues earned from vessel 14 by Mr.E is used as 

investment purposes for the operation of vessels 8 to 12 he jointly owns with Mrs.D. If he 
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did, all the vessels in the group (vessel 8 to 14) would have been considered as one 

business entity.     

 

5. Using the above method resulted in 3 affiliated business entities in the scallop fishery; 

Entity 100, entity 175 and entity 125. In the second example, instead of selecting the 

owner based on the highest person-id, we could have selected the person with minimum 

person-id or maximum revenue or by some random index as the main owner without 

affecting the number of entities.   

 

It must be pointed out that the concentration of ownership could be even more than estimated  

with the above method because not all family relationships could be taken into account in 

identifying the entities. For example, son or a daughter of an owner has the sole ownership of a 

vessel, that vessel is considered as a separate business entity with the above method.  
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