
Management 
Strategy Evaluation 
and Valuing NOAA: 
An Example Using 
Fishery Stock 
Assessments 

NOAA Science Advisory Board  

Silver Spring, MD 

Senior Research 
Scientist for 
Economics 

 

Doug Lipton 

 

October 30, 2017 
 

 



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2 

A Programming Note 

The underlying original study for this presentation was developed for 

other purposes, so the presentation has been modified to address the 

NOAA SAB topic of Valuation of NOAA (and to fit your screen). 

Today’s Question: How do we value a NOAA activity or 

investment of resources? 

Original Question: What is the impact on a fishery of 

conducting more frequent stock assessment updates 

or assimilating data more quickly? 
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Adding An Economist’s Perspective 

Table 6. Median performance measures across control rules and exploitation scenarios. 

  
Exploitation 

Long-term 

biomass 
Prob. of 

overfishing 
Overfishing 

magnitude 
Initial 

catch 
Long-term 

catch 
 

Catch 
 

Rebuilding 
Prob. of low 

biomass 
Control rule history (S/SMSY) (POF) (F/Flim) (C/MSY) (C/MSY) AAV years (S < 0.5Starg) 

OFL Light 0.63 0.51 1.61 1.08 0.66 0.16 — 0.12 
 Moderate 0.62 0.49 1.45 0.69 0.65 0.13 — 0.07 
 Heavy 0.63 0.46 1.55 0.33 0.58 0.13 16 0.20 
 All 0.63 0.49 1.53 0.64 0.63 0.14 16 0.15 

 

Results in #’s, not $ 

A FINE KETTLE OF FISH, OR IS IT? 
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Management Strategy Evaluation 

This Is Where NOAA’s 

Investment Comes In 

• Ships 

• Surveys 

• Data Collection 
• Data Quality 

• Precision 

• Accuracy 

• Data Timeliness 

Behavior in Response to 

Quality of Data Clearly Defined 

• Quotas 

• Regulations 

Greater the Uncertainty in the 

Stock Assessment, The Lower 

the Quota 

The Valuation Piece 
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Summer Flounder Demonstration: Stock 

Assessment Updates and Data Lags 

• Currently 3 year quota specification 

• What if 

• 2, 3, 5 or 7 years? 

• Data lag 

• 1 or 2 years? 
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Sum of Catches (2014-2040) Under 

Different Scenarios 
SA Interval DML Catch 

 [1000mt] 

(5%) (95%) 

2 1 234.2 209.4 269.7 

2 2 222.9 197.3 258.1 

3 1 232.9 206.2 267.7 

3 2 222.1 197.6 256.8 

5 1 231.5 201.6 268.1 

5 2 221.1 193.0 258.5 

7 1 228.1 199.7 270.1 

7 2 219.8 192.4 259.4 

Our 2 Kettles of Fish 



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 7 

Summer Flounder Harvest & SSB 
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Some Simulation Results 2014-2040 

Relative biomass  

Relative catch 

 

2014 used as reference year 
(biomass=catch=1) 

Scenario: 

SA interval = 3 years 

DML = 1 year 
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Comparing Two Scenarios (Stock 

Assessment Update/Data Lag) 

Catch for two scenarios 

 

Scenario 3/1 

Total Catch 234.2 mt 

 

Scenario 7/2   

Total Catch 219.8 mt 
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Deconstructing the  Economics 

   

 Revenues 

 Discounting 

 Demand 

 Production Costs 

 Producer & Consumer Welfare 

 Recreational Value 
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Why Not Express in Revenues? 

• What price do I use?  
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Time Series of Future Revenues (3/1) 

 Revenue at constant 
price, recent average 
price 
 

SUM 2014-2040:  
$708.9 million 
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Discounting – When the fish go in the 

kettle matters. 

 

 

 

 

 

• A lot of fish revenue at the end of the 

period, not as valuable as more fish 

revenue early on. 

Economic Translator 
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Discounted Revenues (3/1 Scenario) 

 Revenue at constant 
price 

 Revenue discounted 
(r=3%) 

SUM 2014-2040:  
$481.2 million   
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Add Realism - Demand 

• Prices Fluctuate With Landings 

• Tends to dampen impact on fisher’s 

revenues 

• Reflects consumer benefits 

• How elastic is demand for summer 

flounder? 

OR 
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Synthetic Inverse Demand System 

Insert Fancy Economic Equation Here 

Add Some Data Here. 

What Should We 

Include? 

Model 

Coefficients 

and and 

Standard 

Errors You 

Can’t Read 

or Interpret 

Go Here 

Price Flexibilities to Feed 

Simulation Go Here 
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Some Results: Simulated Prices From 

Demand Estimate (3/1 Scenario) 
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Demand Adjusted Revenues (3/1) 

 Revenue discounted 
(r=3%) 

 Revenue discounted 
(r=3%) with demand 
driven price 

SUM 2014-2040:  
$503.3 million   
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Not Done Yet: Really Want Profits Or At 

Least Revenues Net of Costs (Quasi-Rents) 

How do days as sea change due to a change in SF biomass 

and TAC? 
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Producer Net Revenues (3/1) 

 
 Revenue discounted 

(r=3%) with demand 
driven price 

 Net revenue discounted 
(r=3%) with demand 
driven price 
 

SUM 2014-2040:  
$311.8 million   
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An Accounting For One Scenario (3/1) 

 Commercial Net 
Revenue 

SUM 2014-2040:  
 $311.8 million   



Surplus to consumers for 

all units of production 

P

R 

I 

C 

E 

QUANTITY 

D 
An Aside About Consumer Surplus 
For One Scenario 
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Commercial Net Revenue + Consumer 

Surplus (3/1) 

 Commercial Net Revenue 
 Consumer Surplus 

SUM 2014-2040:  
 $311.8 million 
 $635.9 million   



Recreational Values - Random Utility 

Concept 

A 

B 

C 

D 
GO 

FISHING 

Cost: $25 

Catch Rate: 1 Fish  

Cost: $30 

Catch Rate:  

2 Fish 

Cost $100 

Catch Rate: 10 Fish 

Cost: $50 

Catch Rate: 

3 Fish 

For What? 

Where To? 
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Recreational Values – Random Utility 

Model 
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Adding Recreational Welfare (3/1) 

 Commercial Net Revenue 

 Consumer Surplus 

 Recreational welfare – 

Compensating Variation 

SUM 2014-2040:  
 $311.8 million 

 $635.9 million 

 $901.3 million   

= $1,849 million 
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Comparing Scenarios 

Value for two scenarios: 

 

Scenario 3/1 

Total Catch 234.2 mt 

Total Net Value: 

$1,849 Million 

 

Scenario 7/2   

Total Catch 219.8 mt 

Total Net Value: 

$1,809 Million 

 = $40 Million 
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The Bottom Line 

 Difference in # of Assessments  
 9 versus 4 over 27 years 

 Cost of 5 more stock assessments << $40 
million 

 National average cost of a stock assessment - 
$1.7 million (Merrick and Methot) 

 Positive net benefit to society from conducting 
stock assessment every 3 years compared to 7 
 ≈ $32 million  

 Most of benefits accrue to commercial downstream firms, final 
consumers and recreational fishermen 
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Concluding Thoughts 

• MSE’s Are Complex, Data Intensive, Time 
Consuming to Build 

• Economic Component Too 

• Once Built, Scenario Analysis Relatively 
Simple, Adaptable to Answer Multiple 
Questions 

• Require Refreshment and Updating 

• Powerful Tool For Valuation 

• Applications Where Implementation Model 
(Other NOAA Products) Less Direct? 
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Questions? 

Comments? 

 

Thanks to Barbara Hutniczak 

 

 


