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Motivation

Technical barsicrs may: be significant barriens! 1o manket aceess

One approach to easing technical trade restrictions, 18, to; shift
irom most restrictive mstruments such as complete bans to less
restrictive mstruments off pest control

One; such altermative 1S a = systems! approach’

m A sct ofi compliance procedures, that reduce the pest-risk extemmality:
associated with trade off a commodity,

a The system measures add to exponter production costs but enable
market acecess to occur
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History of Market Access for Mexican Avocados

[mportation of fresh Hass avocados irom banned since 1914

Since 1997, market access has mercased :
u [997: 19 Noertheastern states plus D.C. from November to Eebruary:
m 2001: access toradditional 12! states during Octeber 15— Apmil 15

a November 2004: seasonal restrictions removed and access granted' to
all states, except for: 2 year delay miaceess to) Calitormia, Florida, and
Hawaii
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igure 1. States Approved and Not Approved, as of November 2001, to Receive
Fresh Hass Avocados from Mexico between October 15 and April 15

Note: Alaska is approved to receive Hass avocados from Mexico year-round. Hawaii is
not approved to receive Hass avocados from Mexico.
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Contmuing Debate

Although market access has mereased, compliance costs
nemain: controversial

s Total compliance costs estimated to equal approximately 15% of the
producer: price and 5% of marketing margin under the 2001 rule

Mexican growers and sanitary authomities argue that Hass
avocados are not hosts fon fruit flies
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Objectives

USDA/APHIS economic assessment of 2004 rule;

m  Assumed no nisk off pest infestation for US producers
m Did not include compliance costs in Mexico
m Assumed that cunient systems requirements remain in place

This nesearch extends, this earlier analysis by relaxing all ofithe
above assumptions

Willf consider thiee different scenarios:

a [Implementation of 2004 rulerwith domestic pest risks, and Mexican
compliance costs

m Removal of'the compliance measures directed specitically towarnd
Mexican fruit flies

s Elimination of all systems approach requirements
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Description off Systems Approach

Field Surveys
n Municipality.

a Commerical orchards mspected and certitied annually

Tapping Activitics

a | trap per 10 hectares tormonitor for fruit flies

Eield Sanitation

s Remove fall fruit weekly and prune dead branches

Host Resistance

Linking Risk and Economic
Assessments



Description of Systems; Approach

Post-Hanvest Sateguards
n Transport to packinghouse within 3 hours off harvest in scieened trucks
m Transport from packinghouse mi refrigerated containers
a [dentity of grower, packinghouse, and exporter must be mamitamed

Packinghouse Inspections
s Stems and leaves removed from the fruit
m Inspectors i packinghouses inspect 300 fruit from each shipment.

n [ach truck or contaimer must be secured by Sanidad' Vegetal betorne
leaving packinghouse.
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IDescription of Systems Approach

Port-oi-Amival Inspection

s [nspectors ensure that the seals on the trucks are mtact and' shipment 1s
accompanied with a phytesanitary certification:

s One ffwit per box from: 30 boxes per: shipment are sampled, cut, and
mspected

Geographical Restrictions
m Prior to 2004, shipments limited to 311 states plus District off Columbia
a Commitment to no geographic restrictions by: 2007

Seasonal Restrictions
m Prior to 2004, shipping allowed between October 15 and April 15
m No seasonal restrictions after 2004
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Model Overview:

Static, partial equilibritum moedel with imperiect substitution
n Consider only Hass avecados

4 demand regions i US
m Region A: 31 states and D€ where imports were previous, allowed

s Region B: southeastern US
n Region C: southwestern US, nonthern California, Pacific northwest

a Region D southem California

3 supply: niegions:

m (Calrfornia, Mexico, and Chile

2 seasons: October 15 — April 15, April 16 — October 14
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Consumer Demand

Utility of Representative Consumer

*
Fresh Hass Avocados All other goods
O3
Chilean Mexican Californian
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Supply: off Californian Avocados

Avocados may: be leit on tree several months, beione harvesting

m Specity, CET production possibilitics| frontict (ppil) and nevenue function

[f*pest outbreak occurs:
m Possibly productivity: loss

s Need employ costly control measures

Supply’ functionstare; conditional on amount o an aggicgaie
tiactor: (land; labor, capital) used i avocado production

a Agorcgate fiactor has upwand sloping, linear supply: function

m [Decrease m net price due to mifestation reduces overall supply:
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Frequency of Pest Outbreak

Consider two) sets ol pests: Eruit flics and avocado speciiic
pests (stem weevil, seed weevil, seed moth)

Frequency: of pest outbreak in each season and demand negion:

N = probl* prob2* prob3* prob4* prob5* Q"

mex

probill probability: that a pest miects fituit pre- or post-harvest

prob2 probability: that the pest 1s not detected duning hanvest or packing

prob3 probability: that the pest survives' shipment
prob4 probability: that the pest not detected' at port-of-entry mspection
probsS probability: that the pest 1s able to become established
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Probabilities of Pest Outbreak

Obtained from: APHIS risk assessment
a [Estimated probabilities witht and without systems approach

Probl and Prob2 are 1 tor 2 orders off magnitude smaller with
Systems, approach than without systems;approach

Uncertamty: concerning probability: poimt estimaies
n APHIS provides low, average and high values

m Horftuit flies, at average risk probabilities, net outbicak probability 1s

1.0E-& with no complainee measures,, 3. IE-12 withi systems approachs
at high risk probabilities, &.1E-& and 2.9E-11

m For stem weevils, at average risk probabilities, net outbreak probability
1s 9. 8E-7 with no complaince measures, 7.0E-9 with systems approach;
at high risk probabilities, &.1E-6 and 5.81-8
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Cost of Control for Californian Growers
(basic simulations)

Erunt flies

x $500,000 per outbricak based on cost estimates of existing regulatorny
programi (Texas: Valley Mexican Fruit Ely Protocol)

a No reduction: in productivity: from fruit {1y micstation

Avocado speciiicpests
m Cost per acre treated $2,322
m Productivity loss of 20%
m Total acreage afifected per outbreak 39

s Based on average yield fiomi 1993 — 2003, average cost pet pound per:
treated acre 1s $0.443
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Cost off Compliance for Mexico Growers

Compliance costs estimates obtamed from mterviews with
growers, packers, and regulatory agencies! i Mexico

Compliance costs fior Mexican avocado growers
a Ficld sanitation: $72.90 per hectare
m Pest surveys: $76.67 (once) and $130.27 (twice) per hectare
m Proportion off fruit cut and mspection i field: 2%

s Hold number off hectares m approved onchards constant

Total compliance costs of'$0.081 mitially or 15% ot producer:
price
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Compliance Costs of Mexican Shippers

Packing plant investment: $0.005 per pound

APHIS inspection costs:

n $0.009 per pound (variable cost)
m $335,490 fixed cost

Cost of Mexican inspectons per plant: $12,000
Proportion of firtiit cut and mspected m packing plants: 0.4%

Total iitial compliance cost of $0:026 or about 5% of margin
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Export Supply off Avocados

Meexicor Use similar CIET speciiication as fior: Calitornia
Supply;

s Changes in compliance costs atfects the net price

Chile:

m CET revenue function

s No compliance costs — zero, pest risk
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Benchmark [Data

Priceand  quantities are averages over period October 15, 2001
10, October 115, 2003

Scasenality m consumption ol avecados

a Total annual consumption of S8/ I million potnds: 2 peunds pet capita

Ditierences i wholesale and producer prices
s Average wholesale prices: CA $1.57, CH $1.30; MX $1.08
s Average producer prices: CA $1.00, CH $0.60, MX $0.54

Zero mitial pest risk in US due to) existing compliance
measures, and geographical and seasonal restrictions
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Modeling Consumer Preferences withs Removal
off Import Restrictions

Zero consumption ot Mexican avocados in regions B, €, and
Din seasons | and all regions 1m season 2

n [mplies shift parameterns m CES utility function must equall zero

a,p; "1

i: 1-o
Z a ;P
;

X

With no historical ebservations, adjustments, somewhat ad-hoc
n Follow Venables, equate shift parameters for all imported varieties
a Maintain preference bias favering Caliiormian avocados

s Estimated changes i Mexican imports similar to existing estimates
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Model Validation

Subsequent to the 2005-06) avocado marketing year, one year of observed
outcomes under the 2004; rule for access to 47 states are available. We used
this information to validate supply and demand parameters chosen forn the
model. Inaddition: tothe pelicy change, this mvolved taking intoraccount:

m Positive California supply shock

m Negative Chilean supply shock

= Access to 47 but not 50 states

a [ncome and population growth since benchmark petiod

With adjustment for these factors, we selected supply and demand
parameters such that our medel results were close to observed outcomes (ot
quantities supplicd by Calitormia, Chile and Mexico and the Calitonmia
producer price.
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Model Validation

Elasticities Outcomes
Parameter Value 2005-06 Observed Validation
Simulation
ol 0.1.75
) 2415
Demand (CA wholesale) -2.16
Aggregate Supply
California 0.05 5872 558.9
Chile 0.50 126.4 132.8
Mexico 50.0 23 226.5
CA wholesale price $0.577 $0.601
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Simulations

Considercd 3 scenarios, using average and maximum, pest risk
probabilitics:

I Remowval of all geographic and seasonal restrictions

2. Removal of all geographic and scasonal restrictions, plus fruit fly
monitering in onchards and quarantine requitements durmg harvest
and packing are eliminated

3. Alll compliance measures on avocado imports, ftom Mexico are
removed

Don’t expect simulations to replicate 2005-06 market
OULCOMECS
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Pest Outbreak Frequencies per Season

Eruit Elies

Very low for scenario) I <5.0E-6 for average pest probabilitics and'<4.81-5 for
hiigh risk probabilitics

Elimmmating all fiuit {1y compliance measures imcreases! frequency by 2 orders
off magnitude

Eliminating all compliance measures increases frequency: by another 2 orders
off magnitude

Avocado Specific Pests

Highest frequency for stem: weevil

Stem weevil fiequencies increase by 2 orders  off magnitude between scenarios
I and 37 (0:006 to 0.94 for average risk probabilities)

High risk probabilities increase frequencies, by an order of magnitude: (7.9 .
scenario 3)

Frequencies fior other pests are two orders of magnitude smaller
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Changes in Prices and Quantities

Oyenall merease i quantities ol avocados consumed/supplied

Access to lower priced imports and varietal effect off CES
Consumption mecreases 31% - 35%
Mexican exports mcnease by: 350% - 400%

Califiormian production decrease by only: 1% - 2% mi {itst two scenarios,
but up te; 6.5% in scenario 3

Chilean exports decricase about 10%

Producer prices

Californian and Chilean producer prices drop by 20% - 25%
Chilean producer prices decrease by: 20-30%
Mexican net producer earning per: pound! mcreases
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Cost off Compliance and Control

[Carge reduction 1 per-unit compliance costs i Mexico

n 60% reduction for growers to $0.032/pound and 30% reduction for
packers/exporters tor $0.018/pound 1n scenario; |

a  Per pound reduction due mostly tor increase im avocado exports

» Small additional reduction: i scenario; 2

Cost of control for Califonnia producess are smalllin first two) scenarios
n Total cost <$250,000 even under high pest risk

Other costs, of it fly controls areialsorsmall

Substantial increase in cost of control in scenario; 3

s For high pest risk probabilities, per pound cost 1s similar to initial compliance
costs ($0.10/pound); total costs reaches $34.3' million
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Scenario 3 — High Risk Probabilities

Increased frequencies of pest outbreaks lead to reduction 1m
CA production
m Maim contributor is stem weevil — 7.9 outbreaks, per season

a CA production falls by additional 15 million pounds

Overall avocado consumption: 1s 12,5 million pounds lower
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Weltare Effects

Welfare Change
(million dollars)

Producer Surplus

California

Chile

Mexico

Equivalent Variation
Other Control Costs
Net US Welfare

Scenario 1  Scenario 2

Average Average
Risk Risk
-76.3 -76.8
-16.8 -17.0

orl 58
153.7 156.9

8.0E-06 0.002

/.3 80.1
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Scenario 3
Average High
Risk Risk
-81.6  -102.1
-17.6  -17.0
6.2 6.4
1684 156.4
0.029 0.244
86.8 54.1
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Summary and Conclusion

The 2004 regulatory change substantially: expands, traderand
lowers per-=unit compliance costs! i Mexico without exposing
domestic producers to large imcrease m pest risk

Remoying the'system approach measures related mitigating
firunt £y milestations;, along withi the changes i the 2004 ruling
may: generate an additional $2.6 million net welfare gain to) US
while not mcreasing pest risks

Outcome 1s uncertam: if: all pest risk mitigation measures, are
removed
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Probabilities off Pest Outbreak (APHIS)

Fruit Elies Seed Weewvil Stem Weewvil Seed Moth
No Pest Ristc Mitigationy — Mean Max: Mean Max  Mean Max.  Mean Miax:
probl 5.5E-4 0.001 5.5E-4 0001 0.055 00" a5 5SE=4 0.001
prob2 0.0505 0.1 0.101 0.2 0.101 0.2 0.0505 0.1
prob3 0.8 0.9 0.8 0.9 0.8 0.9 0.8 0.9
prob4 0.8 0.9 0.65 0L8 08 0.9 0.375 0.5
probs 5.5E-4 G001  2.7E =75.0B-4, | 27E4 #5004 . 2By - 504
Sysitensi Approach
probil 2.5E-6 5.0E-6 28E-5 5.0E-5 5.5E4 0.01 2.8E-5 5.0E-5
prob2 0.004 0.008 050[0) 0.01i6 0,008 0.016 4.0E-4 8.0E-4
prob3 0.8 0.9 0.8 0.9 0r8 0.9 0.8 0.9
prob4 0.7 0L8 0.55 0.7 0.7 0.8 0.325 0.45
probs 5.5E-4 0.001 2AE4 &~ 5.0E-4.% 277E-4~" 5.0E-4 ° 27E4 . 5.0E4
Source: USDA/APHIS
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Supply Equations

Califormian CET revenue function

R(pV) ={5(p1 ~cP) +(1-6)(p, —CP)ﬂ}%[l—(Nl +N,) peteff * PL |V

Mexican export supply ftinction

1

R(p.V)={8(p,~GCOSTY +(1-5)( p, - GCOST '} 1

Supply off aggregaie factor

1

V=c+d{5(p1 ~cP)’ +(1-5)(p, —CP)ﬁ}E
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Sensitivity Analysis

Conducted systematic sensitivity analysis {01 scenanio) 3 for:
m  Yields, productivity losses; and affccted acreage due to pest outbreak

Parameter Mean Minimum Maximum
Yield 6548 5848 7248
PL 20% 10% 30%
pcteff 3% 1% 5%

Relatively: small standard deviations off wellare effects under
average risk assumption, higher standard deviations, under
high' risksassumption

m S.D. of Net ULS. Welfare Gain: $1.8 million under average risk probabilities;
$14.9 million under high risk probabilitics
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