IUU Fishing: Economic Effects of [UU Imports

on U.S. Commercial Fishers
Species: Warmwater shrimp, coldwater shrimp

Model Release

Read Me :

This model accompanies the USITC report, Seafood Obtained via lllegal, Unreported, and Unregulated Fishing: U.S. Imports and
Economic Impact on U.S. Commercial Fisheries, Inv. 332-575. The report includes a quantitative analysis of the economic
impact of IUU imports on U.S. commercial fishers and U.S. commercial fishing production, trade, and prices. Economic effects
are modeled by species, with each species-level model customized to fit the unique features of the U.S. domestic industry.
Consumers of seafood products choose between domestic marine-capture sources, imports, and in some models, domestic
aquaculture products. Imports include both legal and IUU sources that enter the U.S. at the same price, so consumers cannot
distinguish an IUU from non-1UU product. 2018 data is used to establish an initial equilibrium with imports of IUU products
included in the baseline. The model then removes the IUU imports, as estimated in chapter 3, and solves for a new equilibrium

absent those products.

Data inputs in the simulation are in the BLUE-shaded cells (with sources for the input data listed in the cell above). Outputs
are in the GREEN-shaded cells. The white cells are intermediate calculations.

This PDF is a printout of the Mathematica file “IUU Fishing Model - shrimp - model release.nb”
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1. Model Parameters

1.1 Within-Species Elasticity of Substitution

Source: USITC’s econometric estimation using the trade cost method in Riker (2020). More information can be found in the technical

appendix (appendix ).

Coldwater shrimp
sigmac = 12.49713;
Warmwater shrimp

sigmaw = 12.81831;

1.2 Cross-Species Elasticity of Substitution

Source: USITC Staff Estimate and Interviews with Industry Participants.

beta = 3.0;

1.3 Industry Price Elasticity of Demand

Source: USITC Staff Estimate.

Inf+]= eta= -1.0;

1.4 Illegal Imports Replacement Rates

Source: USITC Staff Estimate. Further discussion on qualitative factors and rate determination can be found in appendix | of the
USITC’s report.

Coldwater shrimp
replc = 0.5;

Warmwater shrimp
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replw = 0.3 ;

1.5 Price Elasticity of Supply
Source: USITC Staff Estimate and Interviews with Industry Participants.

Coldwater shrimp
ecd = 2.0;
Warmwater shrimp
ewd = 5.0;
Aquaculture shrimp

ewa = 5.0;

2. Data Inputs

2.1 U.S. Landings Quantities and Prices

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). Fisheries of the United
States 2018. Current Fishery Statistics No. 2018. U.S. Department of Commerce. Silver Spring MD: NOAA, February 2020. https://www.-
fisheries.noaa.gov/resource/document/fisheries-united-states-2018-report.

Coldwater shrimp

qcde

24 143 000.00; (+kg)

pcdo

2.1661; (+$/kg+)

Warmwater shrimp

qwdo = 107 027 000.00; (xkgx)

pwde = 4.1468; (x$/kg+)
Aquaculture Shrimp

qwa® = 1760 400.00; (xkgx)

pwao

5.5341; (+$/kgx)

2.2 U.S. Processing Production Quantities and Prices
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Sources:

National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). Fisheries of the United States
2018. Current Fishery Statistics No. 2018. U.S. Department of Commerce. Silver Spring MD: NOAA, February 2020. https.//www.fish-
eries.noaa.gov/resource/document/fisheries-united-states-2018-report.

National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). NOAA Processed Products
database. Accessed September 1, 2020.https://www.fisheries.noaa.gov/foss/f?p=215:3:5412288074334::NO:::

qdpo = 138 720 401; (xkgx)

pdpo

7.1663; (x$/kg)

2.3 Import Quantities and Prices
Source: IUU Estimate Database as described in Chapter 3 of the report.

Total imports - unprocessed coldwater shrimp product

In[526]:= qcto =1 604 214; (xkgx*)

n=  pet@ =10.5378; (x$/kgx)
Total imports - unprocessed warmwater shrimp product

1= qwt@ = 233 944 812; (xkgx)

nop- pwt@ = 8.94622; (x$/kgx)
Total imports - processed product

n -  qtp@ = 461 145 515; (xkgx)

no= ptpe = 9.15764; (x$/kgx)

Total illegal imports

In[532]:= qci® = 57,283; (xkgx)
- qwi@ = 20 146 662; (xkgx)
m-;=  qip@ = 35619 312; (xkg*)

m-1= qcle = qctd - qcie;

n-1= qwle = qwte - qwie;

n-1= qlp® = qtpe - qip@;
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2.4 Export Quantities

Source:National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). NOAA US Trade in
Fishery Products database. Accessed September 1, 2020. https.//foss.nmfs.noaa.gov/apexfoss/f?p=215:2:14884747663545::NO

qced = 2 403 276.00; (xkg+*)
qwed = 2 056,660.00; (xkg+*)

qdpe® = 3 656 709; (xkgx)

2.5 Catch Limits

No aggregate ACL available, inserted arbitrarily high limit so it doesn’t affect calculation.

qccap = 500,000 000.00; (xkg*)
qwcap = 500 000 000.00; (xkg*)
qacap = 500 000 000.00; (xkgx*)

2.6 Import Market Share Statistics

1= N[qwte / (qute + (qwde - qwee) ) ]
ouf-]- 0.690275

1= N[qcte / (qcte + qcde - qcee) |
outf-]- ©.0687208

n-1- N[qtpe / (qtpe + (qdpe - qdpeo) ) ]
ouf-]- @.773463

3. Calibration

Baseline values of domestic apparent consumption and imports

1= vede = (qcde - qce@) pcde;
1= vetd = qcto pcto;
1= vwde = (qwde - qwe@) pwde;
1= vWt@ = qwte pwto;
In[-]= VWa@ = qwae pwao;
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1= vdp@ = (qdp@ - qdpe@) pdpe;
1= vtp@ = qtpe ptpo;
3.1 Supply Parameters
qcdo

ns2- ecde = ecd ——
(qccap - qcde)

wsa- acd = (qccap - qede) pcdescde;

qwdo

n-- ewde = ewd ———;
(qwcap - qwde)

)= awd = (qwCap_qwdQ) pdeere;

qwao
In[-]= ewae = ewa

(qacap - qwae) ’

n-1- awa = (qacap - qwa@) pwa@®"®;

n-1- adp = qdp@ pdpo~"9;

3.2 Demand Parameters

vcto (pcto ) sigmac-1
m-1= bet = ( ) 3

vcdo \ pcdo

vwto [ pwte ) sigmaw-1
1= bwt = ( ) H

vwdo \ pwdo

vwao [ pwa@ \ sigmaw-1
n-1= bat = ( ) H

vwdo \ pwdo

. . 1

n-1= Pc@ = ( pcd@l~si8Mc . pct pct@!-SiENC) g

s : i —1
1= PwO = (pwd@~18"M . bwt pwt@'S18" 4+ bat pwa@’ SE"™) Lsigma ;

vwde + vwto + vwae ( Pwo ) beta-1
1= bW = ;
vcdo + vcto Pco
1
n-1= PO = (Pc@ Pt 4 bw PwelPet?) ihewa ;

th0 Pe—eta—beta pcabeta-sigmac pctesigmac
= H

bct

out- 1= 2.60195 x 10°

vtpo
n-1= btp = (
vdpo

ptpe sigmaw-1
pdp© )

. . 1
)= Pproc@ = ( pdp@'-sE"™ . btp ptp@’ S'E"W) isigm



Out[«]J=

IUU Fishing Model - shrimp - model release.nb

kp = qtpe Ppr\oce‘Sigmaw‘Eta M;
btp

5.19091 x 10°

4. New Equilibrium Calculation

In[«]:=

Inf«]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Out[«]=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

In[«]:=

Inf]:=

Infe]:=

Unprocessed Shrimp Equilibrium Calculation:
. . 1
Pc = (pcd1—51gmac + bct pct1—51gmac) m;
: . . 1
Pw = (pwd1—51gmaw + bwt pwtl—s1gmaw + bat pwa1—51gmaw) —175igmaw;

1
P = (Pcl—beta + bw Pwl—beta) m;

El = qccap - acd pcd—ecde - qcee +k Peta+beta Pcsigmac—beta pcd—sigmac;

m
N
]

quO + inQ (replc) == k bct Peta+beta Pcsigmac—beta pct—sigmac;

E3 = qwcap - awd pwd—ewde - qwee + kbw Peta+beta Pwsigmaw—beta pwd—sigmaw;

m
kS
n

qw10 + quQ (replw) == k bwt bw Peta+beta Pwsigmaw-beta pwt—sigmaw;
E5 = gacap - awa pwa—ewae == k bat bw Peta+beta Pwsigmaw-beta pwa—sigmaw;

FindRoot [ {E1, E2, E3, E4, E5}, {pcd, pcd@}, {pct, pcto}, {pwd, pwdo},
{pwt, pwto}, {pwa, pwad®}, AccuracyGoal -» 7, PrecisionGoal - 7]

{pcd - 2.19593, pct - 10.724, pwd —» 4.23427, pwt - 9.25106, pwa - 5.651}

pcdl = pcd /. %;

pctl = pct /. %%;
pwdl = pwd /. %%%;
pwtl = pwt /. %%%%;

pwal = pwa /. %%%%%

gqcdl = qccap - acd pcd1-¢cde;
qctl = qcle + qcie (replc);
qwdl = qwcap - awd pwd1-¢"de;
qwtl = qwle + qwie (replw);

gqwal = gacap - awa pwal ®"2¢;
i . 1
Pcl = (pcd11-51gmac + bct pct11-51gmac) m;
i i s 1
Pwl = (pwd11—51gmaw + bwt pwt11—51gmaw + bat pwa11—51gmaw) prreree

1
P1 = (Pc1'-°®'? . bw Pw1'~%¢'?) e

| 7
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Processed Shrimp Equilibrium Calculation:

. . 1
n[-]= Pproc ( pdpl_s:l'gmaw + btp ptpl_S]'gmaw) 1-signaw §

n-1- Eqnpl = adp pdp®? == qdpe® + kp Pprocsigmaw+eta nqp-sigmaw

n-1- Eqnp2 = qlp@ + qip@ (replw) == kp btp Pprocsigmaw+eta pyp-signa;
1= FindRoot [ {Eqnpl, Eqnp2}, {pdp, pdp@}, {ptp, ptp@}]

our - {pdp - 7.29391, ptp - 9.42757)

n-1= pdpl = pdp /. %;

1= ptpl = ptp /. %%;

adp pdp1°?;

1= qdpl

n1= qtpl = qlp@ + qip@ (replw);

s Y 1
n-1= Pprocl = ( pdpl1l-sigm . ptp ptp11‘51g'“a"“) -signaw }

5. Results

Coldwater Shrimp

Percent change in price of domestic landings of coldwater shrimp

100
pcdo

n1= (pedl - pede)
out[ ]= 1.37726

Percent change in domestic landings of coldwater shrimp

100
qcdo

Inf+]:= (ch1-cha)
Outf+]= 2.73383

Change ($) in Operating Income, unprocessed coldwater shrimp
1/sigmac (pcdl (qcdl - qce@) - pcde (qcde - qceo) )

out[ ]= 167,873

Percent change in import price of coldwater shrimp

100
pcto

n1= (petl - pcte)

out[ ]= 1.76677
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Percent change in total imports of coldwater shrimp

100
qcto

(qctl - qcte)
-1.78539

Warmwater Shrimp
Percent change in price of domestic landings of warmwater shrimp

100

(pwd1 - pwde)
pwde

2.1093

Percent change in domestic landings of warmwater shrimp

100
qwdo

(qwd1 - qwde)
10.2899

Change ($) in Operating Income, unprocessed warmwater shrimp

1/sigmaw (pwdl (qwdl - qwe@) - pwd@ (qwde - qwee) )

4354 188

Percent change in import price of warmwater shrimp

100
pwto

(pwtl - pwte)
3.40751

Percent change in total imports of warmwater shrimp

100
quwto

(qwt1 - qwte)
-6.0282

Percent change in price of aquaculture shrimp

100

(pwal - pwao)
pwao

2.11232

Percent change in aquaculture shrimp production

| 9
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In[«]:=

Out[+ ]J=

Out[«]=

In[«]:=

Out[«]=

Infe]:=

Out[» =

In[«]:=

Out[+]J=

In[«]:=

Out[«]=

Out[ =

(qwal - qwao)
qwao

10.4496

Change ($) in Operating Income, aquaculture
1/sigmaw (pwal (qwal) - pwa® (qwa®))

97 151

Processed Shrimp
Percent change in price of processed shrimp production
100 (pdp1 - pdpe)

pdp@

1.78068

Percent change in processed shrimp production

100 (qdp1 - qdpe)
qdpo

9.22618

Percent change in price of imports of processed shrimp
100 (ptpl - ptpo)
ptpo

2.94755

Percent change in total imports of processed shrimp

100 (qtpl - qtpe)

qtpo

-5.40687

Change ($) in Operating Income, processed shrimp
1/sigmaw (pdpl (qdpl - qdpe@) - pdpe (qdpe - qdpeo))

8627 281

Price Index

Percent change in unprocessed price index



100
In[+]:= (Pl - PO) g

outf+J= 3.12169

Percent change in processed price index

100 (Pprocl - Pproce)

In[«]:=
Pproco

out[ ]= 2.71666
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