

















































































































































































































































































































































































































































































































No important development occurred for more than 10 years after 1976. In 1990,
during the early Mexico-U.S. negotiations on NAFTA, the avocado case immediately
surfaced. In 1990, DIGSV submitted a work plan for importation of Michoacan avocados
to APHIS. APHIS rejected the work plan because it failed to address some pests of
concern. A revised work plan was submitted by DIGSV in 1991. APHIS rejected this
revised work plan because of concerns about the quality of the Mexican risk assessment.
At that time, APHIS and DIGSV's officials started to develop a strategy to move the
process forward. Such a strategy would require Mexico to show that Michoacan was a
pest-free area or develop an all-inclusive treatment for the pests.

At the same time, APHIS informed DIGSV that the agency had extended the scope
of pests of concern to include some fruit flies. APHIS requested DIGSV to initiate studies
about the new pests of concern. DIGSV officials were upset by this new requirement. In
July 1992, Ing. Gutiérrez Samperio, head of DIGSV, pointed out that when discussions
with APHIS started, seed weevils were the only pests of concern. He contended that there
was no need for the later U.S. request since Haas avocados are not "good hosts" to fruit
flies. Further, Mr. Gutiérrez Samperio stated that given APHIS' new request, perhaps
some of the research that supported export of U.S. stone fruit to Mexico might have to be
reexamined. The Mexican arguments did not change APHIS' position and DIGSV went
back to develop a work plan to satisfy APHIS' requirements.

A new work plan presented by DIGSV in 1992 was rejected by APHIS, which
again was not satisfied with the quality of the Mexican risk assessment. In the middie of
this impasse, APHIS published on October 19, 1992, a proposed rule allowing exports of
Mexican avocados to Alaska. In spite of receiving more than 300 negative comments from
the U.S. industry, on July 27, 1993, APHIS published a final rule allowing imports of
Mexican avocados to Alaska.

By June 1994, the fruit fly research on Haas avocados was complete. On July 5,
1994, DIGSV formally requested APHIS to permit the entry of avocados from Michoacan.
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APHIS officials still were not completely satisfied with the quality of DIGSV's pest risk
assessment. During the following months, APHIS and DIGSV officials worked together
to sort out these problems. On November 15, 1994, APHIS published an Advanced Notice
of Proposed Rule-making and Public Meetings in the Federal Register. In this publication,
APHIS announced its intention to allow the entry of Haas avocados from approved
orchards under a “system approach” to pest-risk management.

The U.S. industry vehemently opposed APHIS’ intentions. At the core of the U.S.
industry's complaint was the contention that the scientific basis for APHIS' decision was
too incomplete to guarantee the negligible risks APHIS attributed to its proposal. On July
3, 1995, APHIS published a proposed rule which basically followed the general lines
stated in the advanced note of 1994. However, the 1995 proposed rule restricted Mexican
imports to the northeastern states of the U.S. and to a November-February period of time.

The opposition was again, intense. Such an opposition was manifested at five
public hearings held by APHIS (Washington, D.C., Homestead, FL, New York, NY,
Chicago, IL, and Escondido, CA), by the comments the agency received (about 85 percent
of the 2,080 comments opposed the proposed rule), and in the publication by the domestic
industry of three one-page adds in the Washington Post (“How Much Evidence Does
USDA Need? The Smoking Gun,” “Dear Mr. President: The USDA Signs Death
Warrant,” and “Dear Mr. President: Are You Willing to Risk California?”). In spite of
such opposition, on February 5, 1997, APHIS published in the Federal Register a final
rule allowing the entry of Mexican avocados into the U.S. This final rule, which was
approved by both ORACBA and OMB, was very similar to the proposed rule of 1995
(APHIS has added to the final rule a requirement for Mexican avocados to carry an

identification sticker).
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IX.3. APHIS Risk Assessment

There are eight pests involved in the avocados controversy: the small avocado seed
weevils (Conotrachelus perseae, and Conotrachelus aguacatae), large avocado seed weevil
(Heilipus lauri), avocado stem weevil (Copturus aguacatae), avocado seed moth (Stenoma
catenifer), and three species of fruit flies: Anastrepha ludens, Anastrepha serpentina, and
Anastrepha striata.>* The large avocado seed weevil was responsible for the 1914 ban on
Mexican avocados. Seven of the current pests of concern have not been found in the U.S.
Only Anastrepha ludens occurs in the Lower Rio Grande valley of Texas, but it is under
quarantine control. The weevils and moth pose a potentially serious threat to the U.S.
avocado industry. The fruit flies are not considered serious pests of avocados but pose a
threat to other crops such as citrus. APHIS contends that Haas avocados are poor hosts

to fruit flies.

Table IX.2. Estimated Outbreak Frequency of Mexican Avocados Pests in the U.S.
under free trade.

— — - —— — = ——]
Pest Outbreak Frequency (per year) Number of years
between
Mode Mean Minimum Maximum outbreaks'
Fruit Flies 0.0139 0.0518 0.000202 0.547 72
Seed weevil 0.0105 0.0419 0.000151 0.415 95
Stem weevil 1.389 5.183 0.0202 54.756 0.7
Seed moth 0.00282 0.012 3.99x10° 0.111 _ 355

Source: Firko (1995). ': Computed as inverse of mode.

* Some scientists were also concerned about hitchhiking plantpests and other plant pests not previously identified
as avocado pests. However, APHIS claims "there is no reason to believe that the risk of new internal fruit pests is
significant even before any mitigation.... This risk would be relatively the same (before mitigation) as the risk for
the hundred of other fresh agricultural commodities that are imported or exportedfrom the United States™ (Miller
et al., 1995).
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Further, APHIS contends that Haas avocados attached to the tree are not a
preferred host to Anastrepha spp. (Miller et al., 1995). Table IX.2 shows the frequency
of pest outbreaks that APHIS would expect to occur in the U.S. under unregulated free
trade (Firko, 1995).

IX.4. APHIS Risk Management: The System Approach

APHIS' final rule allows the entry of Mexican avocados into the U.S. through a
system approach. Such an approach consists of nine successive safeguards aimed to make
the risk of involuntary pest introduction negligible. These nine measures involve field
surveys, trapping and field bait treatments, field sanitation practices, host resistance, post-
harvest safeguards, winter shipping, packinghouse inspections, port-of-arrival inspection,
and limited U.S. distriﬁution. Some of these requirements are:

1) Only Haas avocados from approved orchards in four municipalities in Michoacan
will be authorized to enter the U.S. The four municipalities are Periban, Sal vador
Escalante, Uruapan, and Tancitaro. This restriction was imposed mainly because
of the small seed weevils. While the large seed weevil and seed moth do not occur
in the entire Michoacan, small seed weevils do, except in the four districts included
in the regulation (Miller et al., 1995).

ii) Shipping of avocados will be permitted only during November to February. APHIS
contends that the cooler winter temperatures will reduce the possibility that the
exotic pests would establish in the new environment.

11i)  In order to reinforce the negative effect of the winter climate on the exotic pests,
avocado imports are limited to only 19 northeastern American states (Conrecticut,
Delaware, Illinois, Indiana, Kentucky, Maine, Maryland, Massachussets,
Michigan, New Hampshire, New Jersey, New York, Ohio, Pennsylvania, Rhode

Island, Vermont, Virginia, West Virginia, and Wisconsin) and the District of
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Columbia.

APHIS' expected success of the system approach is reinforced by the experience
of other countries such as Japan, which imports Haas avocados from Michoacan under less
restrictive measures than those imposed by APHIS. Looking at data from 1992 to 1994,
APHIS reports that no presence of the eight pests of concern was detected by Japan port
authorities. APHIS contends the system approach will reduce the risk of pest infestation
by any of the eight pests of concern to a minimum (Miller et al., 1995).

By using Monte Carlo simulation, and assuming that the probability of success of
each mitigation step is independent from the others, Firko (1995) estimated APHIS
expected reduction in the probability of pest infestation under its system approach. Table
IX.3 shows APHIS' estimated frequencies of pest outbreaks that would be expected in the
U.S. under APHIS SPS regulation.

Table IX.3. APHIS' Estimated Outbreak Frequency of Mexican Avocados Pests in
the U.S. Under APHIS regulation

Pest Outbreak Frequency (per year) Number of years
between
Mode Mean Minimum Maximum outbreaks'
Fruit Flies 8.64x10°® 3.57x107 2.02x101° 3.45x10% > million
Seed weevil 6.66x107 3.13x10° 1.18x10% 2.62x10° > million
Stem weevil 8.77x10° 3.87x10* 1.35x10° 3.45x10° 11,402
Seed moth 1.87x107 8.98x107 3.46x10° 7.34x106 > million

Source: Firko (1995). ': Computed as inverse of mode.

Based on the frequencies shown in Table IX.3, APHIS officials were convinced
that the system approach will succeed in reducing the probability of pest infestation to

negligible values. However, the validity of APHIS' estimates has been severely
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questioned by the domestic industry. Burmaster and Wilson (1995) while applauding
APHIS for applying Monte Carlo techniques and a system approach, criticized all the
remaining methodological aspects of the risk assessment. Among others, the authors
complained that APHIS has wrongly assumed that each mitigation step is independent from
the other, underestimated the lack of biological information on the exotic pests, chose
inappropriate distribution of frequencies for the Monte Carlo simulation, based its
estimates on a compact and homogeneous group of experts which lacks input from outside
scientists, and did not take human error into account.

Nyrop (1995), in a study commissioned by the Florida Avocado and Lime
Committee, also criticized APHIS' risk assessment. The author complained about. the lack
of biological knowledge about the pests of concern as well as the validity of the
assumptions used by Firko in his Monte Carlo simulation: "the Monte Carlo simulation
is not needed and only provides a veil of analytical objectivity; the model predicts what
was initially assumed." In another study commissioned by the California Avocado
Commission (CAC), Urbanchuk (1995) claims there are incentives to illegal transshipment
of avocados from the 19 northeastern states to the restricted states which should be
considered important. Alternative estimates to APHIS’ estimated frequencies of pest

infestation were elaborated by Nyrop and appear in Table IX 4.

Table IX.4. Nyrop's Estimated Outbreak Frequency of Mexican Avocados
Pests in the U.S. under APHIS regulation

Pest Years to Pest Establishment
High Efficacy” Low Efficacy®
Fruit Flies 1,000-10,000 3-50
Seed weevils and seed moth 3-5 1
Stem weevil 5-20 1

Source: Nyrop (1995). * Based on the assumption that APHIS mitigation measures would have their highst
efficacy and a likelihood of establishment (if a pest arrives undetected to the country) of 1 in 100.": Based
on the assumption that APHIS mitigation measures would have their lowest efficacy and a likelihood of
establishment of 1 in 100.
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After comparing his estimates in Tables IX.4 with those in Tables IX.2 and I1X.3,
Nyrop concluded that "...the knowledge base upon which this [APHIS] analysis rests is
very weak and the determination that pest risks are insignificant cannot be supported. In
fact, the risk of introducing some pests may actually be quite high!" Nyrop forecasts a
weevil infestation occurring between the first and twentieth years the SPS regulation is in
place (i.e., a probability of pest infestation in a paricular year ranging from 1 to .05).
Such a range of estimated probability of pest infestation is larger than the one APHIS has
estimated would occur under free trade (i.e., from .0202 to 1, as it is shown in Table
IX.2). Nyrop's range of estimated probability of fruit fly infestation (from 10,000
'=,0001 to 3'=.33) is also larger than what APHIS expects under its system approach
(2.02x10"° to 3.45x10°% in Table IX.3), but lower than what APHIS would expect under
free trade (.000202 to .547 in Table IX.2). In summary, the California avocado industry
and APHIS came with substantially different pest risk assessments.

The extreme divergence between APHIS and Nyrop’s risk analyses is surprising.
The estimated annual probabilities of pest infestation range from practically zero to one.
As an economist, it is difficult to assess the appropriateness of APHIS or Nyrop’s risk
assessments. However, there is evidence suggesting that probabilities obtained by Nyrop
may have been overestimated. Nyrop failed to consider that APHIS’ rule will reduce the
incentives for smuggling low-quality but inexpensive Mexican avocados into the U.S. A
decrease in the illegal entry of pest-risk avocados may reduce the overall probability of
pest infestation.”® Second, Nyrop’s approach to his risk analysis was centered more to
illustrate the importance of relying on proven assumptions than to obtain a verifiable
outcome. While presenting his analysis at the APHIS’ public hearing on avocados at
Washington, D.C., Nyrop announced that he was not sure about which pest risk

assessment was correct. Nyrop announced that the main goal of his pest risk assessment

55 Such a possibility has also been ignored in APHIS’ pest risk assessment.
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was to point out that APHIS’ evaluation may have yielded a very different outcome under
a different set of assumptions. Therefore, it is reasonable to assume that Nyrop may have
stretched the assumptions in which he based his analysis in order to obtain an extreme

outcome.

IX. Overview of the Controversy 153



Chapter X

THE INCORPORATION OF RISK INTO THE ECONOMIC
EVALUATION OF SPS REGULATIONS

X.1. Introduction

The welfare impact of agricultural trade policies is usually measured by changes
in producer surplus (PS) and consumer surplus (CS). Surplus measures have been used
by APHIS to evaluate the impact of the entry of Mexican avocados (Evangelou et al.,
1993). Unfortunately, APHIS’s approach has failed to incorporate the risk of pest
infestation into the analysis. Welfare changes associated with SPS regulations are expected
to occur because of the direct economic impact of the arriving imports (as in a typical
trade welfare analysis), and the uncertain occurrence of pest infestations. This chapter
describes how the uncertain occurrence of a pest infestation can be incorporated into the
economic evaluation of SPS regulations.

The chapter is organized as follows. Section X.2 incorporates the risk of pest
infestation into the functional forms applied by Evangelou et al. in their evaluation of the
APHIS regulations on Mexican avocados. A methodology to incorporate the producers’
attitudes toward risk is presented. Section X.3 describes the expected welfare changes

associated with the entry of Mexican avocados and possible pest infestation.

X.2. The Incorporation of the Risk of Pest Infestation into the Supply of Avocados.

The risk of pest infestation is incorporated into the supply functional forms applied
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by APHIS to evaluate the avocado case. Evangelou et al. have specified the supply of
avocados as the annual quantity of avocados produced in the U.S. as a linear function of

one-year lagged farm prices and production (S1) and its logarithmic version (S2):

S1: Q = o, pt o Q. + Et [X.1]

S2: In(Q,)= o, In(p) + a, In(Q,,)+ &, [X.2]

where Q and p denote quantity and price of avocados, «; regression coefficients, &, is an
error term, and suffix t denotes time. In Evangelou et al., S1 and S2 are applied to the
aggregate U.S. supply of avocados, without distinguishing between Florida and California
avocados. Such an assumption was made for simplicity since California produces more
than 85 percent of all U.S. avocados.

There are two sources of uncertainty associated with a risk of pest infestation: i)
its occurrence, and ii) its impact on domestic production. The occurrence of a pest
infestation is the source of uncertainty that is typically debated during SPS regulatory
processes. This source of uncertainty is the focus of both Firko and Nyrop’s risk
assessments (see Tables IX.3 and 1X.4). The uncertain impact of a pest infestation is
conditional to its occurrence. It may consist of two different but related effects: iia)
production costs may increase after a pest infestation because of an expanded use of
pesticides and other pest-control practices, and iib) a reduction in yields may also occur.
Denote cy as the reduction in yields expressed as percent of quantity produced that is
expected to occur after a pest infestation. Denote cp as the percent of marginal cost that
is expected to increase after a pest infestation occurs because of an increased application

of pest control practices. Denote:

Q° = f(p)
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as the pest-free supply as a function of price p. If a pest infestation occurs and yield
reduces a cy fraction, then the supply shifts to:

Q = f(p)(1-cy)
And the inverse supply becomes:

p = fQ -y
If the pest infestation also causes a cp increase in production costs, then the supply shifts
further to:

p = f(Q (1cy))(1+cp)
The stochastic occurrence of the pest infestation can be taken into account by incorporating
its probability of occurrence T into the analysis. Thus, the expected supply of avocados
when there is a risk of pest infestation (E(S)) becomes the weigthed average of the supply

of avocados before imports arrive and after a pest infestation occurs with certainty:

E@S) = = £ 1(Q°(1-cy))(1 +cp) + (1I-m)f'(Q%)

Notice that, the expected shift in supply becomes a function of the probability of pest
infestation, adjusted by the impact of such an infestation on yield and production cost. No
shift in supply will occur if =0, or if cy and cp are both null.

Thus, in the avocado case, if a pest infestation occurs at time t, the estimated

supply S1 and S2 decrease to:

[from S1]} Qi =(a p+ 6, Q,)1-cy) [X.3]

[from S2] In(Q) ={ &, In(p) + &, In(Q,,)] + In(1 - cy) [X.4]

where « and «. are estimates of parameters o, and &,. Assuming Q,, =q (the average

quantity produced in the series), the estimated inverse supply function of avocados after
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a cy reduction in yields is:

[from S1] p=1[Q,- « qUcy] e " 1-cy)! [X.5]

[from S2] exp{[In(Q) -In(l-cy)- o In(@)] o '} [X.6]

o
il

where exp denotes exponentiation on base e (the base for natural logarithms).

Alternatively, if Q,, =Q, (denoting a steady state), then the estimated inverse supply

functions after a cy yield reduction are:
[from S1] p=[Q.(1- a (d-<y)] ¢ 1(-cy)! [X.7]
[from S2] p = exp{[In(Q)(1- & )-In(l-cy)] a '} [X.8]

The incorporation of cp into [X.5] and [X.6] yields:

1 % p=1[[Q -« q@<cy] « *dcy']( +cp) [X.9]

-

§2 = p = [exp{In(Q) -In(l-cy)- « In(q)] « 1}1(1 + cp) [X.10]

where the superscript “s” denotes a shifted supply. Incorporation of cp into [X.7] and
[X.8] 1s straightforward and is not shown for simplicity. Equations [X.9] and [X.10]
represent the indirect supply S1 and S2 after a reduction in yields occurs on top of an
increase in the cost of pest control measures.

Equations [X.9] and [X.10] implicitly assume that cy and cp are known with
certainty. As mentioned above, that might not be the case. Assume that cy and cp follow

a discrete joint probability distribution. The expected shift in supply could be estimated
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from that joint distribution.

Unfortunately, there is usually very little information available about the joint
distribution of cy and cp. Sensitivity analysis can be used to investigate the impact of cy
and cp in the supply of avocados. Based on a review of technical papers and personal
communications, Evangelou et al. (1993) estimated the occurrence of a weevil infestation
would cause a 41 percent increase in cost due to a larger volume of pesticide to be applied,

and 20 percent reduction in yields.*

Supplies * *and ° *in [X.9] and [X.10] are conditional to the occurrence of a pest

infestation.”” Thus, if a pest infestation occurs, supply is expected to shiftto “Sor ° *.

If no infestation occur, then the supply estimated by equations [X.1] and [X.2] hold.
Denote m as the probability of occurrence of a pest infestation associated with the entry

of Mexican avocados to the country. Then, the expected inverse supply of avocados is:

ESD: p = {l[Q -, (-cy)] ;" (Icy)’ Il +ep)}(m) + {[Q. - @, Qhex;" J(1-m)
[X.11]
E(S2): p = [exp{[In(Q)-In(1-cy)-o,In(@]er, ' }1(1 +cp)(m) + [exp{In(Q)-0,In(@)]
o NA-m  [X.12]

In other words, the expected supply of avocados is the weighted average of the
original (pre-trade) inverse supply (obtained from [X.1] from [X.2]) and the post-
infestation inverse supply (equations [X.9] and [X.10]), with = as the weighting factor.

Equations [X.11] and [X.12] represent the expected supply of avocados assuming

that there is only one pest of concern. As mentioned above, there are eight pests of

5 Evangelou et al. (1993) considered that these figures overestimate the increase in production cost.

57 Equations [X.9] and [X.10] become [X.1] and [X.2] if cy=cp=0.
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concern in the avocado case. Each of these pests is associated with a particular occurrence
and impact on the supply of avocados. Assume for a moment that each of the eight pests
of concern has an independent impact on the supply of avocados. Independent in the sense
that each pest of concern has an impact on the supply of avocados unrelated to other
measures of pest control or yield reductions. Under this definition of independence, each
pest of concern would contribute to the shift in supply in an additive way. Denote E[S1°® -
S1]* as the expected contribution of the kth pest of concern to the shift in supply. Denote
each of the eight pests of concern as “a”, “b”,..., “h”. Then, the total expected shift in
supply would result from the added expected contribution of all pests of concern to the

shift:

E[S1® - S1]2+*+-*h = E[S1®- S1]* +E[S1°- S1]* + ... +E[S1®- S1]* [X.13]

where a, b,...,h identifies each of the eight pests of concern.

However, the assumption of such an independent impact is unrealistic. Pesticides
and cultural practices used to control some of the pests may also affect the viability of
others. Because of this dependency, equation [X.13] is better expressed in a conditional

form;

E[S1® - S1]****-*h = E[SI*- S1]* + E[S1* - S1]* | E[SI* - S1]* +...
... + E[S1 *- S1]* |E[S1* - SIJ*+b+-+2 [X.14]

In other words, equation [X.14] shows that the expected contribution (impact) of
all pests of concern to the shift in the supply of avocados can be expressed as the expected
contribution of one of these pests to the shift, plus the successive expected marginal impact
of the remaining pest after the increase in expected marginal cost and/or reduction in

yields associated with the remaining pests.
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Equation [X.14] requires biological information about the pest of concern that may
not be available. Equation [X.14] can be greatly simplified if most of the expected shift
in supply can be attributed to a single pest of concern, making the expected contribution
of the remaining pests to the total shift in supply negligible. Assume that pest ‘a’ in

[X.14] is such a determinant pest. Then, [X.14] can be simplified to:

E[SI® - S1]#*b+-+h ~ E[SI®- S1]? [X.15 ]

If [X.15] holds, then equations [X.9] and [X.10] can be used as a good
approximation to the shift in supply expected after the entry of Mexican avocados.
Equations [X.9] and [X.10] represent the general form used in this study to evaluate the
APHIS ban on Mexican avocados. It is assumed that seed weevils are the crucial group
of pests of concern (i.e., pest ‘a’ in [X.15]). The importance of seed weevils as pest of
oncerns has been pointed out by Firko and Nyrop and appears in Tables IX.2 to IX.4.

The value of the weighting factor 7 in equations [X.11] and [X.12] is crucial to the
analysis. Differences about the value of 7 are usually at the core of SPS disputes. APHIS
and the avocados’ industry have argued extensively about the value of m. Table IX.3
shows that APHIS has estimated that its system approach would reduce w for the pest of
concerns to negligible values. On the other, the domestic industry contends that the actual
value of w for some pests, in particular stem weevils, is close to one.

Equations [X.11] and [X.12] assume that avocados producers are risk neutral. Risk
averse producers may reduce the supply of avocados even further. Risk averse growers
facing an uncertain pest infestation with possible increases in production cost and/or yield
reductions may abandon the production of avocados or shift acres to alternative crops
before the pest infestation occurs.

The growers’ risk aversion can be incorporated into the supply of avocados through

a Mean-Variance model. The grower’s problem can thus be formulated as a maximization
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of uncertain profit:

Max PR =pQ-C {X.16]

where PR and C denote profit and production cost as a function of Q. Because of the
entry of Mexican avocados, production cost and output are uncertain. Assume that the

uncertain output and production cost are distributed as:

Q -~ {Q with probability  (1-w)
{Q,=Qy(1-cy) with probability
C - {C, with probability  (1-m)
{C,=Cyx(1+cp) with probability b [X.17]

Assume also that C and Q has the following joint distribution:

CQ ~ {Q,C, with probability (1-m)
{Q, C, with probability T [X.18]
where Q,,C,,Q,,and C, denote the output and production cost associated with (suffix 1)
and without a pest infestation,respectively.’® Hence, the expected profit for avocados
growers E(PR) is:
E(PR) = E(pQ) - E(C)
=p{n Qi+ (1-1) Qo} - {n C,+ (1-m) Cy}
= p{nQq(1-cy) +(1-m)Qo} - {nCy(1+cp)+(1-m)Cy}

8 Tt is assumed that the occurrence of the pest infestation will have a Q,C, impact on Q or C. Such an assumption
is consistent with the avalilable information and it was applied to the previous analysis made under risk neutrality.
In cases where different combinations of levels of Q and C are possible after a pet infestation, information about the
likelihood of such levels will be needed. For instance, if not onlyQ,C,, but also Q,C,, Q,C,, and Q,C; were also
possible after a pest infestation with probabilities '!, k%, and k', then the probability of occurrence of each QC; after
the pest infestation will be equal to n(xY). In that case, tnotice that the total probability of occurrence of QC, will
be equal to (1-7)+ k™.
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= pQ, [(1-m)+n(1-cy)] - Co[(1-1)+7(1+cp)]
= pQ, (1-ncy) - Co(1+mcp) [X.19]

The variance of profit Var(PR) is defined as:

Var(PR) = Var(pQ) + Var(C) + 2Cov(pQ,C) [X.20]
where

Var(pQ) = p*Var(Q) = p*{E(Q’) - [E(QF} [X.21]
Var(C) = E(C? - [E(O))? [X.22]
Cov(C,pQ)= pCov(C,Q) = p{E(CQ) - E(C)E(Q) } (X.23]
and

E(Q%) = (1-m) Q¢ + m Q* (1-cy)’
= Qo (1l-m+ ®m+ ncy? -2mey)
= Qg (1 + mcy? -2mey) [X.24]
[E(Q)) = [(1-7) Qp + T Qo (1-cy)T?
= [Qo(1- m cy)]?
= Q% (1- 7 cy)? [X.25]
E(CH» = (1-1) Ci* + © C2(1+cp)?
=Cl(1-m+ 7+ mcp? + 27mep )
= Cg (1 + mep? + 27ncp) [X.26]
[E(O)) = [(1-m) Co + m Co(1+cp)l?
= [Co(1+ mep)l?

= C02 (1+1tcp)2 [X.27]
E(QC) = (1I-m)Q,C, + nQ,C,
= QoCy {(1-m)+ =w[(1+cp)(1-cy)l} [X.28]

From [X.24] to [X.28], equations [X.21] to [X.23] become:
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Var(pQ) = p*[Q;* (1 + mcy? - 2mey ) - Qq* (1- w cy)’ ]

= p?Qq’ [ mcy? - n* cy? ]

= 1(1- 1) p2Qy? cy? [X.29]
Var(C) = Cg2 (1 + mep?* + 2mep ) - Cg? (1+mcep)?

Cy* [ mep? - w2 cp? ]

= n(l- ) Ccp? [X.30]
Cov(C,pQ)= p{QuCof(1-m)+ m[(1+cp)(1-cy)]}- pQ, (1-ey)Cq (1 +7cp)

= pQ oCol1-7 + 7(1 +cp-cy-cpey)-[1+ nep-ney + wécycp]]

= pQ ,Com(1-m)cpey [X.31]

Equations [X.29], [X.30], and [X.31] can be used to estimate Var(PR) in [X.20].
Under a Mean-Variance model, avocados growers will choose an aggregate supply of

avocados that maximizes the certainty equivalent of profits Y ®

Max Y *® = E(PR) - .5 A Var(PR) [X.32]

where A denotes the Pratt coefficient of absolute risk aversion. Using [X.29],
[X.30],[X.31], equation [X.32] becomes:

Max Y R = pQ, (1-ncy) - Co(1+ncp)
- 5A m(1-m)p 2 Qy2cy? + m(1-w)CoZep? + 2pQ,Com(1-T)cpey]
[X.33]
The supply of avocados under the risk of pest infestation is then obtained after

differentiating [X.33] with respect to Q,:

oY .PR/8Q, = p (1-mcy) - Sy (1+7cp)
- SAm(1-m)[2p? Qq cy?+2C, cp* S, +2p cpey (Cp +Q, So)} [X.34]
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After equating [X.34] to 0O, the first order condition is obtained. A risk-adjusted
supply of avocados can be obtained by solving [X.34] for p. Because the term between
brackets in equation [X.34] is positive, the expected aggregate supply of avocados will
be less than predicted by equations [X.11] and [X.12] if growers are risk averse (A >0).
The second term in [X.34] vanishes only under risk neutrality (A=0), certainty (n=0,1),
and at the trivial situation where the pest infestation has no impact on the supply of
avocados (cp=cy=0)

Equation [X.34] is applied to investigate the importance of the producers’ attitude
toward risk in the evaluation of the avocado case. Because no estimate of A for avocado
producers is available, a feasible range of coefficients of risk aversion is determined for
each scenario investigated. For each scenario, the coefficient of absolute risk aversion is
assumed to have a minimum at A =0 (risk neutral) and a maximum that would cause the
expected supply of avocados to shift as much as it would under certainty of pest
infestation. Larger values of A are considered unrealistic since they would indicate that
domestic producers would overreact to the uncertain pest infestation, causing a preventive
shift in supply larger than under certainty of pest infestation.

On the demand side, it is assumed that the risk of pest infestation is borne only by
avocado growers, leaving demand unaffected by the regulation. For simplicity, Evangelou
et al. specified a linear demand function in their analysis. Such a functional form is
maintained in this study for comparative purposes. Alternatively,Carman and Cook (1996)

applied the following functional form for the demand of avocados:

D1: P =0 -0 Q- Y - oA [X.35]

where p, Q, Y, and A denote average annual real price for avocados, per capita sales of

avocados in the U.S., disposable real income, and advertising and promotion real
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expenditures at time t, respectively. The symbol * denotes a Box-Cox transformation
(i.e., P*=(P*1)/¢).
Evangelou et al. specified a linear demand function where consumption of avocados

is a linear function of prices:

D2: Q. = oy - o p [X.36]

Demand D1 and D2 assume that there is no substitution between avocados and
other fruits. Carman and Cook argued they could not identify close substitutes or

complements for avocados in the U.S.

X.3. Welfare Analysis

A partial equilibrium analysis is applied to estimate the welfare impact associated
with the entry of Mexican avocados into the U.S. Avocado imports from countries other
than Mexico (e.g., Chile, Dominican Republic) and U.S. exports are ignored. Sensitivity
analysis 1s performed for all combinations of supply and demand functions, i.e., S1-D1,
S1-D2, S2-D1, and S2-D2. Welfare changes under autarchy (i.e., assuming no entry of
avocados from Mexico) are compared against both a policy favoring free trade (no trade
restriction) and the limited trade regulation enacted by APHIS.

Figure X.1.a shows the effects of free trade. Under autarchy, producer surplus in
Figure X.1.a can be estimated by areas D+E+G+H. Consumer surplus is determined by areas
A+B+C. When imports arrive, the domestic price Pp, falls to the world price P* and
consumer surplus increases (by D+E+F). If a pest outbreak occurs, production cost rises and

yield lowers. Domestic supply shifts from S1 to S1°.
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# Figure X.1.a.
i Welfare Effects Associated With th . Entry of Avocados Under Free Trade
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If APHIS reinstates the ban on Mexican avocados after the pest infestation, a new autarchy
equilibrium is reached at a higher price Pp,. Consumer surplus falls by B+C. Producer
surplus falls by E+H (the infestation effect), but rises by B. The net effect of the pest
infestation under the new autarchy equilibrium is always negative (area C+E+H). On a
probabilistic basis, the expected domestic supply function will lie between S1 and S1° 1n
Figure X.1.a, with its location depending on the assumed level of pest infestation risk.

Although the assumption that APHIS would reinstate the ban on Mexican avocados
after a pest infestation is consistent with previous statements made by the agency, the above
analysis can also be expanded to investigate the possibility that APHIS would not interrupt
the entry of avocados after a pest infestation. This alternative policy does not seem realistic
in the short term, but it might be the one that will prevail in the long run if the eradication
of the exotic pest is not possible. The WTO and NAFTA do not allow the enactment of SPS
regulations to prevent the entry of pests aiready present in the receiving country. Hence, if
a pest infestation occurs and its eradication is not feasible, it would be a matter of time before
APHIS will be forced to lift the ban again.*

If the free entry of pest-treated Mexican avocados is not halted after an infestation,
then the world price P*will still prevail. Producer surplus falls by D+E (the trade effect) and
additionally by H (the infestation effect). Consumers are always better off, producers are
always worse off, and the net effect on welfare (F-H) can be positive or negative.

Alternatively, if only limited imports are allowed, the domestic price would fall if
there is no pest infestation, but not to the world price level. The effects on consumers,
producers and net welfare are fractions of the outcomes with unrestricted free trade. Pest
infestation reduces domestic supply and affects the domestic price in the opposite direction
from imports. The equilibrium price can rise or fall. Figure X.1.b illustrates the case when

the domestic price rises after a pest infestation. When the domestic price rises from Py, to

5% Pests like weevils, one established, may be economically unfeasible to eradicate (Balerdi, 1997).
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P, consumers are worse off (by ¢+d). Producer surplus rises (by c) with the higher prices
but falls due to higher production costs (by f+i+k). Producers may be better or worse off
than at the initial equilibrium (better if c>f+i+k). Producers may also be better or worse off
than with trade but without a pest infestation (better if c+e>i+k). Whatever the outcome for
producers, social welfare falls (by d+f+i+k) compared to its level at the initial equilibrium,
or compared to its level with trade but without pest infestation (by d+f+i+k+g) which results
in price Pp; in Figure X.1.b. Initially, limited imports cause the domestic price to fall from
Py, to Pp;. Once a pest infestation occurs however, the domestic supply shifts from S1 to
S1%. If the import ban is reinstated, the domestic price rises to Py, as before. With limited

imports still available, domestic price moves up only to Pp,.
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Chapter XI

EVALUATING THE IMPACT OF THE U.S. BAN ON
MEXICAN AVOCADOS

X1.1. Introduction

This chapter presents the results obtained after applying equations [X.11] and
[X.12] to the avocado problem. This chapter is organized as follows. Section XI.2
presents the data and estimated supply and demand functions. Section XI.3 presents the
results of the welfare analysis made under the assumption that APHIS will prohibit the
entry of avocados imports once a pest infestation occurs. Such a policy is investigated for
the short term, since it is assumed not sustainable in the long run. The 8 scenarios
investigated (4 combinations of supply and demand under free and limited trade) appear
in Appendix A2 in Tables A2-1to A2-8. Section XI.4 presents the results obtained under
the alternative assumption that APHIS will maintain the entry of Mexican avocados after
an infestation. Although this policy is assumed to be realistic only for the long term, it
is also investigated for the short run for analytical purposes. The outcome of the 16
scenarios investigated under the assumption that imports will be maintained appear in
Tables A2-9 to A2-24 in Appendix A2. Section XI.5 summarizes the results obtained
under risk neitrality. Section XI.6 presents the results obtained from the incorporation of

producers’ risk aversion into the analysis.
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XI1.2. Data and Estimation of Supply and Demand

As it was mentioned above, supply and demand functions applied in this
dissertation are similar to those used by Evangelou et al. and Carman and Cook in their
evaluation of the avocado case. As in Evangelou et al., the data used in the analysis was
annual 1960-1990 U.S. avocados production and consumption. Data was obtained from
the Economic Research Service (ERS) of the USDA. New York wholesale prices (in
constant dollars) were used to estimate both supply and demand on a single comparable
scale. New York wholesale prices for 1975-1990 were obtained from the Agricultural
Marketing Service (AMS) of the USDA and are identical to those used by Evangelou et al.

In order to extend the sample period, wholesale prices for the period 1960-1974 were
backcast by regressing wholesale prices on farm level prices for 1975-1990, then using the
coefficients of this regression and farm level prices for 1960-74 to approximate wholesale
prices during the early years for which they were not available. Advertising and income
data for the period was provided by Dr. Carman as it was used in Carman and Cook.
Data for the analysis appears in Appendix A3. The Statistical Analysis Systern (SAS)
package was used to estimate S1, S2, and D2 The statistical package Shazam, with the
option Box-Cox, was applied to the estimation of D1. Consumer and producer surplus
was estimated by using the integration option in the DERIVE software package. The
estimated supply (S1 and S2) and demand functions (D1 and D2) are:

S1: Q, = 22.65p + .76 Q,, [XL.1]
(8.39)*  (.09)* R 2=.61

S2: In(Q,)= .35 In(p) + .78 In(Q,,) [X1.2]
(1D)*  (07)* R 2=.65

Di: pb = 22.7-.1573 Qb + .0014Y", + .0053A", [XI.3]

(.59)* (.0023)* (.000055)* (.00019)* R*=.68
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D2: Q, = 242277 - 5220, [XI.4]
(8.39)* (.29)* R ?=.51

The number between brackets denotes the standard deviation of the estimated
parameter. The symbol * denotes statistical significance (p <.05). The suffix b in D1
denotes a Box-Cox transformation with an estimated ¢ of .34. Thus, for instance, p°,
= (p.>*-1)/.34. Elasticities of supply for S1 and S2 depend on assumptions made on the
lagged variables. The estimated supply elasticities for S1 and S2 in the short run (after
holding quantity produced constant at the series average q) were inelastic: .28 and .35,
respectively. In the long run, steady state scenario (assuming Q, =Q,, ), the supply
elasticities for S1 and S2 were elastic: 1.19 and 1.6, respectively. The short and long run
scenarios are defined in this study as those in which the supply of avocados is inelastic and
elastic, respectively. The estimated demand elasticity for D2 is -.45. Estimated price
flexibility for D1 is -.65, which corresponds to an estimated demand elasticity of -1.54.

The expected shift in supply is estimated for four values of w, representing the
maximum and minimum probabilities of occurrence of an infestation with seed weevils
estimated by APHIS and Nyrop. These four values are denoted as Ty, Ty, T ny a0d T
nme Where AM, Am, NM, and Nm stand for APHIS maximum, APHIS minimum, Nyrop
maximum, and Nyrop minimum, respectively. Thus, based on Firko’s work, the
maximum probability of a pest outbreak under a system approach for risk mitigation will
be equal to 1,y =.00345. Such a value corresponds to the probability of a pest outbreak
associated to the introduction of stem weevil. Firko also estimated that, under a system
approach, the probability of infestation with stem weevil would have a minimum equal to
Tam = 1.35x10°. On the other hand, Nyrop estimated that the time expected to pass
before a pest outbreak of stem weevils occurs under APHIS’ rule would range from 1 to
20 years. Therefore, and according to Nyrop, the probability of pest infestation due to
stem weevils in a particular year would range from my,=1/20 to myy =1. As it was

mentioned above, Nyrop may have been overestimating the probability of pest infestation.

XI. Results 171



However, Nyrop’s estimates are representative of the claims made by the domestic
avocados’ industry.

The size of the impact of the pest infestation on the supply of avocados should have
an important effect on the economic evaluation of the avocado case. Sensitivity analysis
was performed to investigate the role of such an impact. Three impact scenarios were
investigated: 60, 40, and 20 percent increase in cost of pesticide application, and 20, 10,
and O percent reduction in yields (denoted as 60-20, 40-10, and 20-0 scenario from now
on). As it was mentioned above, the 40-10 scenario does not differ much substantially with

the one investigated by Evangelou et al.

XI1.3. Welfare Analysis Assuming APHIS will Prohibit the Entry of Avocados After

a Pest Infestation

Results for these scenarios appear in Tables A2-1 to A2-8 in Appendix A2. Tables
A2.1to A2.8 show the estimated welfare impact of the entry of Mexican avocados for
different supply and demand combinations when APHIS’ ban is reinstated after a pest
infestation. Because it is assumed that the reinsertion of the ban would not hold in the
long run, Tables A2.1 to A2.8 report results only for the short run. The first row in these
tables shows the initial autarchy, with Mexican imports prohibited. Tables A2-1, A2-3, A2-
5, and A2-7. show the free trade scenarios. Tables A2-2, A2-4, A2-6, and A2-8 refer to the
scenario where trade is limited to the northeastern states of the U.S. If there is no risk of
pest infestation (2nd row in Tables A2-1 to A2-8), the reduction in domestic output from
autarchy can be attributed exclusively to the price differential caused by the entry of
imports (i.e., there is no shift in supply).

The 3rd, 7th, and 11th rows in these tables show the results for the scenarios where
the pest infestation is expected to occur with certainty (m=1). As in Evangelou et al, when

the pest infestation is certain to occur and the ban is reinstated, the entry of avocados is
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expected to cause a net welfare loss. Figure X.1 and Table A2.1 show the welfare impact
of the entry of avocados for the S1-D1 scenario. The initial autarchy equilibrium is
reached at $1,416 (Pp, in Figure X.1.a). With pest infestation occurring with certainty
(3rd, 7th and 11th rows in Table A2-1), the supply shifts to S1°. Once the ban on avocados’
imports is reinstated, price jumps to a new autarchy equilibrium depending on the
magnitude of the shift (point II in Figure X.1.a). For the 60-20 scenario, the new price
equilibrium is reached at P, = $1,718. Production and consumption fall to 96,226 short
tons. Consumer surplus falls by $33,704,189 (area B+C in Figure X.1.a). Producer
surplus falls only by $10,484,189 since part of the loss originated by the shift in supply
(E+H in Figure X.1.a) is offset by the gain in producer surplus caused by the new,
higher, domestic price (B in Figure X.1.a). A net welfare loss of $44,188,378 occurs
(C+E+H in Figure X.1.a). The negative outcome of this analysis does not differ
substantially than the one obtained by Evangelou et al.

However, it is interesting to note that, although a net welfare loss is expected,
producers may end up being better off after the pest infestation. Depending on the shape
of the supply and demand applied in the analysis and the size of the impact, the gain in
producer surplus attributed to the new autarchy equilibrium price (area B in Figure IX.1.a)
may be larger than the infestation loss (area E+H) in Figure IX.1.a). Table A2-1 shows
that for the S1-D1 combination, although there is a net welfare loss of $4.4 million
associated with the 20-0 scenario, there is an estimated increase in producer surplus of
$680,001 after a pest infestation occurs and the ban is reinstated.

Notice that under certainty, the welfare analysis is identical under both the free and
limited trade scenarios if the ban is reinstated after the pest infestation. Under certainty of
pest infestation, the new autarchy is granted no matter if the trade was free or limited. For
instance, Tables A2-1 and A2-2 show that for the S1-D1 combination, free and limited
trade share the same three rows associated with certainty of pest infestation (rows number

3, 7, and 11) plus of course, the row associated with the original autarchy equilibrium
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(first row).

Opposite to the certainty of pest infestation scenario, trade benefits will occur under
free trade and no risk of pest infestation (1=0). The free and no risky trade would reduce
the domestic price, cause a loss in producer surplus, a gain in consumer surplus, and a net
welfare gain (2nd row in Tables A2-1 to A2-8). In the intermediate scenarios, where the
occurrence of a pest infestation is uncertain, the direction of the net welfare change
depends on the probability of pest infestation. Under uncertainty of pest infestation, the
expected impact can be estimated by weighting the occurrence of the two states of nature
considered (i.e., the occurrence and avoidance of a pest infestation) by their probability
of occurrence. Because it is assumed that the flow of imports will be prohibited after a
pest infestation, the international price has only a (1-m) probability to prevail in a
particular year. Thus the price P of avocados that is expected to prevail in a particular

year is estimated as:

P=mnPp+ (I-n) Py

where Py, and Py, denote the autarchy equilibrium price after a pest infestation and the free
trade and no risk world price, respectively. When risk is involved (last 12 rows in Table
A2-1), the expected size of the shift in supply depends on both the probability of
occurrence of a pest infestation (ranging from 7= 1 to 1.35x10) and the impact of the
infestation on production costs and yield. Tables A2-1 to A2-8 show that the smaller the
shift in supply, the smaller is the domestic output affected by the pest infestation and
therefore, the closer the results move to the free trade and no risk situation. Thus, the last
row in Tables A2-1 to A2-8, which shows a negligible probability of pest infestation and
the lowest impact on production costs, yields very similar figures to that estimated under

free trade and no risk (2nd row).
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Producer surplus decreases with the size of the expected shift in supply. Part of
such a reduction in producer surplus is attributed to the price reduction caused by the free
entry of Mexican imports and it does not vary with the level of risk (area D+E in Figure
X.1.a). The remaining loss in producer surplus is caused by the expected shift in supply
associated with the risk of pest infestation (area H in Figure X.1.a). Such a portion does
vary with the level of pest risk, becoming negligible at negligible probabilities of pest
infestation.

The last column in Tables A2-1 shows the expected net welfare gain for all the
levels of risk investigated. Net welfare gain for the free trade scenario is e stimated as the
difference between the gain in consumer and producer surplus with respect to the autarchy
situation. As expected, net welfare gain is maximum under free trade and no risk. For
free trade under risk, the net welfare gain moves toward such a maximum as the
probability of pest infestation becomes negligible. Table A2-1 shows that a large net
welfare loss is expected with large probabilities of pest infestation. However, consumers
are those who would bear most of the loss. Producers are partially compensated by the
increase in production costs and reduction in yield by the new and higher equilibrium price
that would occur after the ban is reinstated.

Alternatively, under limited trade the average price of avocados in the U.S. would
not fall close to the international price (i.e., it would not reach the value of Py, =$878 per
short ton assumed above). Garoyan (1995) estimated that as a consequence of APHIS’
SPS regulation, and assuming no transhipment to other states, 7,638,275 Ibs. (3,819 short
tons) of Mexican avocados are expected to be imported to the northeastern states of the
U.S. The values of Py, that would induce an excess demand equal to the amount of
imports forecasted by Garoyan (1995) are applied to evaluate APHIS’ limited trade
regulation. Price Pp, in Figure X.1.b shows the expected U.S. average price of avocados
under limited trade and no risk of pest infestation. Price Pp; is assumed to represent the

prevailing price outside of the northwestern region as domestic consumption displaced
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from that area is absorbed by a combination of expanded consumption elsewhere and
reduced domestic supply. In the northeastern region, the prevailing price is Py = $878.
The gain in consumer surplus under the no risk scenario is therefore estimated as the
expected gain in consumer surplus outside the northeastern market (where price is Pp;),
plus the gain in consumer surplus expected inside the northeastern market (where price is
Py).

The contribution of the northeastern market to the gain in consumer surplus is
estimated by multiplying the total expected gain in consumer surplus under free trade and
no risk (area F in Figure X1.1.a) by the volume of Mexican imports expected in the
restricted northeastern market (3,819 short tons), and divided by the volume of imports
that would be expected in this market under free trade and no risk (Q, - Q, in Figure
X1.1.a). The total consumer surplus is therefore estimated as the consumer surplus
expected outside the northeastern market (at prices appearing in the first column on Tables
A2-2, A2-4, A2-6, and A2-8 ), plus the expected consumer surplus inside the northeastern
region (at a world price of $878).

As it was mentioned above, Tables A2-1 to A2-8 show no difference when the pest
infestation is certain (e.g., a $44.2 million net loss for the 60-20 scenario). However, for
low values of n, welfare gain is larger under free trade than under limited trade. For
instance Table A2-1 shows that under free trade and negligible pest risk, a $25.8 million
net welfare gain is expected, while such a gain reduces to $3.3 million under limited trade.
Such a result is not surprising, since it reflects the optimal characteristics of free trade
when no risk is involved. However, low probabilities of pest infestation might be
unrealistic under free trade. In principle, the WTO and NAFTA justify the enactment of
SPS regulations as a way to reduce ©t while allowing as much trade as possible. As it was
mentioned above, CBA like this one can help to evaluate the adequacy of alternative

regulations (and therefore, to enact an optimal policy).
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In order to evaluate alternative regulations it may be helpful to investigate how low
a probability of pest infestation has to be reduced by a particular SPS regulation in order
to expect a net welfare gain. A threshold 7' is defined as the probability of pest infestation
at which the SPS regulation shows no expected net welfare impact. Under w', winners and
losers of the SPS regulation balance each other. Table XI.1 shows values of ©' estimated
for the free and limited trade scenarios, for the different impact of pest infestation
investigated. Thus, while the limited trade scenario is expected to be PPI under APHIS’
assumption of 1<.00345, the probability of pest infestation has to be reduced below .37
(for the 60-20 impact scenario) before free trade is allowed in order to produce a welfare
gain. If such a reduction cannot be achieved, free trade is not an adequate policy in the

avocado case.

Table XI.1. Probabilities of Pest Infestation Associated With No
Change in Expected Net Welfare (7 *)

Impact | S1-D1 | S1-D2 | S2-D1 | S2-D2
60-20 .37 .37 .38 .38
Fr 40-10 52 52 51 .52
20-0 .85 .84 .62 .79
60-20 .07 .04 .07 .04
LT 40-10 13 .08 11 .07
20-0 .44 .29 .16 0.2

Assumptions: APHIS will reinstate the ban on Mexican avocados after a pest
infestation. FT and LT denote Free Trade and Limited Trade, respectively. The

60-20, 40-10, 20-0 notation denotes alternative expected impact of the pest
infestation on the supply of avocados as it appears in text. The S1-D1, S1-D2,
S2-D1, and S2-D2 notation denotes four combinations of supply and demand as
explained in text.
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XI.4. Welfare Analysis Assuming APHIS will Not Prohibit the Entry of Avocados

after a Pest Infestation

Tables A2-9 to A2-24 in Appendix A2 show the expected welfare impact of the entry
of Mexican avocados into the U.S. when such an entry is not interrupted after a pest
infestation. The general format of these tables does not differ much from that on Tables
A2-A8. Tables A2-9, A2-11, A2-13, etc. show free trade scenarios. Tables A2-10, A2-
12, A2-14, etc. refer to the scenario where trade is limited to the northeastern states of the
U.S.

The free trade scenario assumes a prevailing international price of $878. Because
it is assumed that the flow of imports will not be halted after a pest infestation, the
international price holds constant irrespective of the risk of pest infestation. If there is no
risk of pest infestation (2nd row), the reduction in domestic output from autarchy can be
attributed exclusively to the price differential caused by the entry of imports (i.e., no shift
in supply). When risk is involved (last 12 rows), the reduction in domestic output is
attributed to both the price differential and the expected shift in supply. Again, the size
of the shift in supply depends on both the probability of occurrence of a pest infestation
(ranging from 7= 1 to 1.35x10°) and the impact of the infestation on production costs and
yield.

Because it is assumed that the risk of pest infestation is borne exclusively by
producers and that imports will never be prohibited, consumer surplus remains constant
under free trade for all levels of pest risk. The international price determines a domestic
consumption for each scenario which is independent of the risk involved. Again, producer
surplus decreases with the size of the expected shift in supply. Column “Transfer to
Consumers” in Tables A2-9 to A2-24 and area D+E in Figure X.1.a show the part of the
reduction in producer surplus attributed to the price reduction caused by the entry of

Mexican imports which does not vary with the level of risk. The remaining loss in
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producer surplus is caused by the expected shift in supply associated with the risk of pest
infestation, becoming negligible at negligible probabilities of pest infestation.

Table A2-9 shows that the initial equilibrium with avocado imports prohibited occurs
at a domestic price of $1,385 and output of 132,430 tons. Consumer surplus is $134.4
million (area A+B+C in Figure X.1.a) and producer surplus is $91.6 million (area D-+E+G+H
in Figure X.1.a). When trade is completely liberalized and no pest infestation occurs, the
domestic price falls to $878. Consumer surplus rises by $87.5 million (area D+E+F in
Figure X.1.a), producer surplus falls by $55.2 million (area D+E in Figure X.1.a), and the
net welfare gain is $32.4 million (triangle F). Again, the free trade and no risk scenario has
a devastating effect on the domestic industry because it eliminates the large price differential
sustained by the import ban.

The occurrence of a pest infestation exacerbates the negative effects of free trade on
the domestic producers, and reduces the net welfare gain. For probabilities of pest
infestation at Nyrop’s minimum (Nm) or lower, the effect of an infestation on expected
producer surplus is less than $2 million. In other words, the contribution of the pest
infestation to the reduction in producer surplus (area H in Figure X.1.a) shrinks below $2
million when the probability of pest infestation becomes negligible. Thus, when the
probability of pest infestation is negligible, the reduction in producer surplus comes almost
entirely from the price reduction (area D+E Figure X.1.a), and the expected welfare impact
of the pest infestation tends to disappear. As expected, in the low-impact scenario the
expected net welfare gain moves closer to the expected net welfare gain under free trade
($32.3 million).

For the worst case scenario of certain infestation and highest costs (60-20), the direct
impact of the pest infestation is to reduce producer surplus by $18.4 million (area H).
However, differently from the scenarios where the ban is reinstated, a net welfare gain is
expected when free trade is maintained after a pest infestation. Such a net gain is expected

even under certainty of pest infestation, although in this case it reduces to $13.9 million (area
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F-H). The benefit from trade overcomes the infestation loss. The threshold value ©* for this
scenario is equal to one. Thus, even when free trade under a certain pest infestation could
be a bad phytosanitary policy, it is good economic policy, in the sense of raising net welfare.
In consequence, from a welfare standpoint, a SPS regulation which allows a continuous free

entry of Mexican avocados (even after a pest infestation), is PPI with respect to autarchy.

The limited entry of Mexican avocados has smaller economic effects than free trade
when no pest infestation occurs, as shown in Table A2-10 under limited trade. The domestic
price (for the aggregate market with the northeastern winter regional demand excluded) falls
from $1385 to $1368 as domestic consumption displaced from the northeastern winter
market is absorbed by a combination of expanded consumption elsewhere and reduced
domestic supply. Outside of the northeastern region (not shown separately in Table A2-2),
consumer surplus increases by $2.3 million. In the northeastern region, winter consumption
increases and consumer surplus rises by $2.4 million as the price falls. The total gain in
consumer surplus is then $4.7 million. A net welfare gain of $2.4 million is expected in this
scenario. If no pest infestation occurs, the limited opening of trade has positive effects on
northeastern winter consumer surplus, limited positive effects on other consumers and net
welfare, and limited negative effects on domestic producers.

The occurrence of a pest infestation has a substantial effect on the domestic market
when imports are limited. For the worst case scenario, increased marginal costs and lowered
yields reduce producer surplus by $45.8 million. Differently from free trade, a substantial
net welfare loss would occur after a pest infestation. After a pest infestation, and even if the
ban is not reinstated, the limited trade regulation would yield a large net welfare loss. For
instance, Table A2-18 shows a $40.3 million net welfare loss is expected under the worst
scenario, while Table A2-2 (which also refers to the S1-D1 and short term model) shows a
$44.2 million net loss for the same worst case scenario. The limited flow of imports allowed

into the northeast cannot compensate for the loss in producer surplus caused by a pest

XI. Results 180



infestation as it would have occurred under free trade.

Because the limited entry of avocados to the northeast is not halted, the largest
economic effect of the pest infestation is felt by consumers outside of the northeastern winter
market. With the increased domestic price in the worst case scenario, their consumer surplus
falls by $44.8 million. Thus, most of the economic impact of pest risk is borne by consumers
outside the northeastern winter market not by producers when trade is opened only to the
limited extent that APHIS has allowed.

Most of the remaining scenarios investigated reach similar results to that outlined
above for the long-run S1-D1. As before, the effects on producers and consumers under
limited trade and no pest infestation are much smaller than under free trade. Consumers
outside the northeastern winter market again bear most of the economic costs of pest risk.
There are gains in expected consumer surplus when lower risk probabilities are assumed, and
these gains offset expected producer surplus losses in almost all cases. The limited trade
scenario is good economic policy unless there is a high probability of pest infestation (high

7T, low 7' ).

XI.5. Summary

As mentioned above, results presented in the preceding sections are shown in the 24
Tables appearing in Appendix A2. This section provides a summary of the most important
of such results. Table X1.2 shows the welfare impact of the entry of Mexican avocados for
the S1-D1, short run model, assuming a 40-10 impact, under the assumptions that a ban will
be reinstated after a pest infestation occurs, and that not such an interruption will occur.
Table X1.2 is built from some of the information appearing in Tables A2-1, A2-2, A2-17, and
A2-18.
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Table XI.2. Summary: Expected Welfare Impact for the S1-D1, Short Run, 40-10

Scenario.
T
Policy A
1 05 00345 1.35x10° 0
CS | -19,782,277 5,299,014 6,527,997 6,619,066 6,519,082
Ltd. | PS | 4,192,430  -3,336,624  -3,294,690  -3,291,583  -3,291,582
Ban Net | -23,974,707 1,962,390 3,233,307 3,327,483 3,327,500
Reinstated CS | -19,782,277 86,031,925 89,216,821 91,600,944 91,601,094
Free | PS | -4,192430 -62,724,603 -63,592,680 -65,805,161 -65805,244
Net | -23,974,707 23,307,322 25,624,141 25,795,783 25,795,850
CS | -12,652,936 5,235,212 6,519,001 6,619,082 6,619,082
Ltd. { PS | -7,456,940  -3,560,508  -3,309,678  -3,291,626  -3,291,582
Net | -20,109,876 1,674,704 3,209,323 3,327,456 3,327,500
Continuous

CS | 91,601,094 91,601,094 91,601,094 91,601,094 91,601,094
Free | PS | -77,329,413  -66,681,267 -65,867,249  -65,805,268  -65,805,244
Net | 14,271,681 24,919,827 25,733,845 25,795,826 25,795,850

Table XI.2 shows that producers are always expected to lose with the entry of
Mexican avocados. However, the magnitude of such a loss varies with 1. When 7 is
negligible, then producers lose only because of their loss in market share to the Mexican
imports. Such a loss is therefore larger under free trade than under APHIS’ limited trade
(i.e., compare the PS rows in the last column of Table XI1.2). When © moves closer to unity,
then producers may also lose because of the rise in production costs associated with the pest
infestation. The PS rows in Table XI.2 shows how the loss in PS increases when n moves
away from 0. However, the reinstatement of a ban on Mexican avocados would eliminate
Mexican competition leaving the effects of the pest infestation as the sole cause of problems

for the domestic producers. Such an effect is more noticeably under free trade than under
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limited trade (compare PS in rows 2 and 5 in Table X1.2). Also, once the ban is reinstated
a new, higher domestic equilibrium is reached which compensates some of the infestation
loss. Further, such a high new price equilibrium may cause producers to be better off (on
average) after the pest infestation (not shown in Table XI.2, but for the S1-D2 scenario in
Table A2-3).

Table XI.2 shows that APHIS’ reaction to a pest infestation becomes important to the
analysis only under a high probability of occurrence of such a pest infestation. When 10,
there is no difference in the expected welfare either if the ban is reinstated or imports are
uninterrupted (e.g., the value of the first 6 rows of the last column are identical to those of
the last 6 rows). This is so because under a low probability of pest infestation, APHIS’
policy reaction after a pest infestation occurs becomes irrelevant to the analysis.

Although it is not shown in Table XI.2, producers may be better off after the
occurrence of a pest infestation even if the ban on imports is not reinstated, as long as the
amount of imports allowed is restricted. In other words, under some limited trade scenarios,
the expected entry of imports and therefore, the expected reduction in price associated with
such an entry is not large enough to eliminate the effect of the new, high equilibrium price

on producers (see Table A2-12).

XI.6. Risk Aversion

Table XI.3 shows the maximum values of producers’ risk aversion (A) that will
cause a shift in the supply of avocados similar to the one expected to occur under certainty
of pest infestation. Only short run scenarios were imports are not stopped after a pest
infestation are considered. The maximum value of A is estimated for each scenario
investigated after given appropriate values to cp, ¢y, =, q and p in [X.34] and solving for
A. Appropriate values for cp, cy, m, q and p appear in Appendix A2 in Tables A2-9 to
A2-24. For instance, for the S1-D1, free trade, short run, cp=.6, cy=.2, ©=.05
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scenario, the values of q and p necessary to solve for A in [X.34] are 41,952 short tons
and $878, respectively (see Table A2-9). Finally, the estimated range of A is compared
against levels of risk aversion estimated for U.S. growers of citrus by Featherstone and
Moss (1990). Featherstone and Moss considered growers with A <0.000,005, between
0.000,005 and 0.000,020, and greater than 0,000,100 as slightly, moderately, and strongly
risk averse, respectively. However, these estimates were obtained for a 150 acres
orchard. Thus, Featherstone and Moss’ estimates of A are adjusted to represent total
bearing acreage in California (55,996 acres for the 1997-1998 season, according to the
California Avocado Commission). In consequence, the California avocados industry is
assumed to be slightly, moderately, and strongly risk averse if A is less than
0.000,000,013, between 0.000,000,013 and 0.000,000,027, and greater than
0.000,000,268, respectively.

Table XI.3 shows that the maximum value of A that will cause a shift in the supply
of avocados similar to the one expected to occur under certainty of pest infestation varies
across models, but most importantly, it increases for low probabilities of pest infestation.
In other words, avocados' growers have to be more risk averse to preventively reduce
production when the probability of pest infestation is very low. Also, Table XI.3 shows
that the size of the impact of the pest infestation influences the value of the maximum A
for each scenario. The lower the impact the more risk averse the growers have to be to
preventively shift the supply of avocados. However, almost all the estimated maximum
values of A are larger than those that Featherstone and Moss consider as indicative of
strong risk aversion. Table XI.3 suggests that only if the probability of pest infestation is
relatively large (n=.05) and growers are strongly risk averse, some preventive reduction
in production and shift in the supply of avocados may occur. Thus, for most of the
scenarios considered, producer’s degree of risk aversion is not expected to cause a

preventive shift in supply.
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sinsay "IX

Impact 60-20 40-10 20-0
3 05 l ,00348 l L3510 08 l 00345 l 1.38%10 08 ‘ 00348 l 1.35410%
FT-SR .000,001,78 .000,025,80 .065,938,52 .006,002,52 .003,657,31 .093.476,47 .000,013,53 .000,197,67 .508,416,41
FT-LR .000,000,38 .000,005,87 .015,078,13 .000,000,60 .000,009,15 .023,456,42 -000,003,56 .000,051,76 .132,324,10
ke LT-SR .000,006,65 .000,009,56 .024,512,37 .000,001,05 .000,014,68 .037,518,27 .000,004,63 .000,067.29 172,132,713
LT-LR .000,000,04 .000,000,73 .001,870,84 .000,000,09 .000,001,41 .003,613,13 .000,006,76 .000,009,7% .025,104,67
FT-SR .000,001,78 .000.025,80 .065,938,52 .000,002,52 .003,657,31 .093,476,47 .000,013.53 .000,197,67 .505,416,41
: FT-LR -000,000,38 .000,005,87 .015,078,13 -000,000,60 .000,009,15 .023,456,42 .000,003,56 .000,051,76 132,324,10
‘ sLpr LT-SR .000,000,32 .000,004,60 {011,744,30 .000,000,49 .000,007,08 .018,079,80 .000,001.99 .000,028,95 .074,116,52
LT-1LR .000,000,02 .000,000,27 .000,705,38 ,000,000,03 ,000,000,54 .001,390,20 .000.000,26 -000,003,76 .009,684,16
FT-SR .000,000,12 .000,027,29 .069,736,24 .000,002,28 .000,033,01 .084,350,63 .000,005,61 .000,082,10 .207.346,23
: FT-LR .000,012,72 .000,178,56 .455,262,66 .000,015,8t 1000,221,10 .563,668,01 .000,038,32 .000,538,16 1.358,538,10
; spt LT-SKR .000,003,14 000,043,058 .109,663,75 .000,004,0! .000,055.78 .142,154,84 .000,015,12 .000,209,35 .534,148,99
n LTILR .000,000,22 .000,003,14 .003,022,30 .000,000,29 000,004, 11 .010,512.38 .000,000,34 -000,007,81 .020,119,51
FI-SR .000,000,12 .000,027,29 .069,736,24 .000,002,28 .000,033,01 .084,350,63 .000,005,61 000,082,10 .207,346,23
: ) FI-LR .000,012,72 .000,178,56 .455,262,66 .000,015,81 .000,221,10 .563,668,01 .000,038,32 .000,538,16 1.358,538,10
Sht LT:SR .000,000,28 .000,003,92 .010,006,87 .000,000,40 .000,005,71 .014,576,28 .000,001,20 .000,017,44 .044,459,102
LT-LR .000,000,08 .000,001,12 .002,851,09 .000,000,20 .000,001,53 .003,898,73 .000,000,23 .000,003,28 .008,354.98

Acronyms S1-D1 to S2-D2 denote a particular combination of supply and demand functional form. FT, LT, SR, and LR

denote free trade, limited trade, short run, and long run. Numbers 60-20, 40-10, and 20-0 represent the three size of
impact of pest infestation investigated. The symbol ©t denotes probability of pest infestation.
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Chapter XI1

DISCUSSION

This dissertation presents a methodology to incorporate the probability of pest
infestations into the economic evaluation of SPS regulations. Although developed for the
avocado case, the method can be generalized to a broad spectrum of SPS regulations. The
procedure is appealing for its simplicity. The information required for the analysis was
obtained from outside pest risk assessments. For simplicity, it was assumed that only
producers bear the risk of pest infestations. Such an assumption should accommodate most
SPS regulations. In cases where consumers could also be affected by exotic pests, the
model could be extended to incorporate shifts in demand.

For simplicity, it has been assumed that the impact of a pest infestation on domestic
production is known with certainty. Uncertain pest impacts can be incorporated into the
model as long as their probability distributions are known. Such information is usually
not available from pest risk assessments. Sensitivity analysis was applied to evaluate the
avocado case for three different impacts of pest infestation.

Probabilities of pest infestation have also been assumed known. However,
probabilities of pest infestation are hardly known in disputes about SPS regulations.
Further, these probabilities are usually at the center of SPS controversies. In the avocado
case, estimated probabilities of pest infestation range from near zero to unity. It is
astonishing that scientists could have disagreed in such a manner. Nyrop has expressed
that his goal was not to obtain accurate pest-risk estimates but to show how under
alternative assumptions a different pest risk assessment could be obtained. The

presumption that Nyrop's estimates are not as reliable as those estimated by APHIS was
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mentioned in this study but not incorporated into the analysis. The incorporation of such
a presumption into the model may have required the author to perform a judgement on a
biological issue in which he has no expertise.® Instead, sensitivity analysis was applied
to evaluate alternative probabilities of pest infestation.

For simplicity, the model assumes that a single pest accounts for most of the
infestation risk. A generalization to more than one pest of concern was suggested.
However, information needed for such a generalization may not be available. Also, the
marginal value of the added information may not worth the increased complexity of the
model. In the avocado case, the technical information suggests that most of the impact of
the pest infestation can be attributed to stem weevils.

When applied to the avocado case, the stochastic CBA reversed the negative results
obtained by Evangelou et al. for most of the scenario considered. The stochastic CBA
showed that welfare gains from trade should be expected when the probability of pest
infestation is low. Such a result is hardly a novelty, since low-probabilities of pest
infestation moves the analysis closer to the optimal non-risk free trade scenario. Hence,
if there is a substantial risk of pest infestation under free trade, APHIS’ limited trade
regulation would be a good policy since it would reduce risk down to a level where trade
is allowed and welfare rises.

However, APHIS' limited trade policy may be phytosanitary good, but not optimal.
APHIS’ current limited trade regulation cannot fully capture the benefits of trade. The
analysis shows that net welfare gains are expected under free trade even after a pest

infestation occurs, as long as the entry of avocados is never halted. Under this scenario,

60 A Bayesian approach could habe been applied tocorrect Nyrop's (and APHIS's) estimated probabilities of pest
infestation. Based on past phytosanitary records of Mexican avocados exports (e.g., Mexican avocados exported to
Japan), a prior probability distribution could have been constructed that, after combined with Nyrop and APHIS’
estimates, would yield more reliable posterior estimates of probabilities of pest infestation. However, even such a
methodology would have required the author to make some biological assumptions for which the author doesot have
the necessary background (e.g., similariries and differences between the pest-environment interaction in Japan and
the U.S.).
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the price differential between imports and domestic avocados is so large that net welfare
gains are expected even under the certain occurrence of a pest infestation. The domestic
industry would be swept out, but still a net welfare gain would be expected. Further, the
expected gain would be larger under free trade than under limited trade and negligible
probability of pest infestation. Thus, as long as imports are never interrupted, unrestricted
and continuous free trade would have been a better policy than the current limited trade
regulation imposed by APHIS.

However, unrestricted free trade may not be an optimal policy either. First, free
trade is a bad phytosanitary and economic policy if the probability of pest infestation is
high and APHIS reinstates the ban after a pest infestation. It is most likely that APHIS
would halt the entry of Mexican avocados after a pest infestation.®' A net welfare loss is
expected to occur in this scenario.

Second, it could have been economically more efficient for APHIS to enact a SPS
regulation that would affect only the production and movement of avocados inside Mexico,
then allowing such risk-reduced avocados to be free traded to the U.S. The marginal
reduction in the probability of pest infestation that APHIS has gained by limiting imports
to the northeastern states may have not been economically justified. According to APHIS,
by limiting imports to the northeast of the U.S., the agency has reduced the probability of
pest infestation from a marginal minimum of .245 (from .25 with free entry, to .005 with
the system approach) to a maximum of .7 (from .75 to .05) (Firko, 1995).

The values of m,, and m,,, (APHIS’ final estimates for the probability of pest

infestation under a system approach that were estimated after taking all measures of

81 APHIS has declared that the agency will stop the entry of avocados if a pest infestation occurs. The analysis
shows that the reinstatement of the ban is a bad economic policy in the avocado case. However, halting the entry
of imports after a pest infestation could be both a good phytosanitary and economic policy for many dier SPS issues.
For instance, when domestic production is geographically spread all over the country, the interruption of the entry
of imports after a pest infestation may help to prevent the dissemination of thepest. However, for commodities such
as avocados where production is geographically concentrated in a few counties, the phytosanitary effectiveness of
reinstating the ban may be very limited.
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control into account) can be corrected (divided by the marginal probabilities attributed only
to the imposition of a geographically limited trade) to estimate the range of probabilities
of pest infestation that would have prevailed if APHIS had not restricted trade to the
northeastern states.®> Thus, when trade is not limited to the northeastern states, T ,,, and
T av Wwould increase approximately to (1/.245)[1.35x10° ]=5.5x10° and
(17.7)[.00345] =005, respectively. Hence, by imposing phytosanitary measures inside
Mexico but allowing for free trade, APHIS’ estimated maximum probability of pest
infestation would have coincided to Nyrop’s minimum. The stochastic CBA has shown
that net welfare gains from free trade are still expected at T=.05. Hence, the marginal
cost of reducing m by limiting trade to the Northeast is not economically optimal. A
combination of risk-reducing measures inside Mexico and free trade may have been
economically more efficient. APHIS' current SPS regulation on avocados could have been
improved if a stochastic CBA had been used to guide the decision-making process.

The limited trade policy enacted by APHIS has some interesting features. For
many of the scenarios analyzed, a combination of high probabilities of pest infestation and
limited trade is expected to simultaneously reduce expected net welfare change and
increase producer surplus. The reinstatement of the ban after a pest infestation would
increase production costs and domestic prices. Consumers would be worst off, but
producers on average may end up being better off. Producer surplus would decrease
because of the impact of the pest infestation on production costs and yields, but increase
because of the higher domestic price. Depending on the functional forms applied,
producers on average may end up being better off even if the ban is not reinstated after the

pest infestation.

2 Marginal estimates have been published for seed moth. Marginal probabilities attributed to limited trade were
published by Firko (1995) as the “probability that pests moves to a habitat suitable for growing.” Because of lack of
better data, these estimates are used as approximate estimates for steem weevil.
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Thus, APHIS’ enactment of a limited trade regulation is a second-best policy (i.e.,
second with respect to a combination of risk-reducing measures inside Mexico and free
trade) which may end up favoring domestic producers. Such a possibility suggest that
APHIS may have been captured by the domestic avocado industry. Because of the
capture, APHIS may have been politically impeded to enact the best, optimal, regulation
(a combination of risk-reducing measures inside Mexico and free trade). However, such
a capture may have not been complete. At the same time, APHIS has been pressed by the
Mexicans to enact a regulation which reflects the agency’s own low-risk assessment.
Impeded to block imports or allow free trade, APHIS may have enacted an intermediate
solution. The limited trade regulation enacted by APHIS may be the result from a
compromise between two antagonistic postures.

The perception of the enactment of the limited trade regulation as a compromised
solution can find some support in the political economy analysis of the case. However,
it raises an interesting question: given that producers are expected to be better off with
limited trade if a pest infestation occurs, why did the domestic industry oppose this policy?
The domestic industry claims w is very high even with limited trade. APHIS has
announced that the ban would be reinstated if a pest infestation occurs. Therefore, the
domestic industry should expect to benefit from APHIS' current policy. However, the
domestic industry has fervently opposed the SPS regulation.

There are several possible explanations for such an apparent contradiction. First,
in spite of what they have claimed, the domestic industry may have actually believed that
APHIS' regulation would reduce w to negligible values. If that is the case, the domestic
industry would have been fighting exclusively against the trade effects of APHIS' policy,
with no actual concern about the risk involved in the SPS regulation. The limited trade
regulation enacted by APHIS would have been a partial victory for the domestic industry.

APHIS would have been captured by the domestic growers.
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However, there is some evidence which contradicts this explanation (at least to
some extent). The domestic industry may have actually believed that there is a high
probability of pest infestation under APHIS’ limited trade regulation. Important members
of the scientific community have sided with the domestic industry's claim that there is a
high probability of pest infestation associated with APHIS' limited trade regulation.

Second, producers may be uncertainty-averse. Producers may be uncertain about
the value of n. Producers may perceive that m is high if avocados enter the country, but
they may have also recognized that APHIS’s low-risk assessment could be correct. If
producers are uncertainty-averse, they may have favored the maintenance of the starus quo
(i.e., no Mexican avocados allowed) because it is with no imports where w is more
precisely estimated.®

Third, the domestic industry is not homogeneous. Some producers would expect
to be better off under the current limited-trade reguiation if a pest infestation occurs and
the ban is reinstated. But other producers may not be able to cope with the increase in
costs and reduction in yields. The vulnerable producers may have had the predominant
voice in the industry's response to APHIS. However, the evidence for this interpretation
is weak since the domestic industry has appeared monolithically opposed to APHIS'
"relaxation” of the ban on Mexican avocados.

Fourth, the domestic industry may have recognized that, on average, producers
would be better off with APHIS' regulation if a pest infestation occurs, but only in the
short run. The domestic industry may have realized that in the long run, it would be

difficult for APHIS to maintain a ban on Mexican avocados when pests are present in both

3 Even with no imports 7 could be positive because of avocados’ contraband. The contribution of smuggled,
untreated avocados to the risk of pest infestition has been ignored by both the domestic industry and APHIS. There
are two possible explanations for such universal ignorance. On one hand, the entry of inexpensive but sanitized
avocados would reduce the economic incentives to smugglers. The domestic industry may have chosen to avoid an
argumentation which favors the entry of treated avocados asa way to reduce the pest-risk caused by the low-quality,
smuggled avocados. On the other hand, APHIS may have chosen not to acknowledge its failure at the border.
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sides of the border and eradication is not possible. Thus, the domestic industry may have
opposed APHIS because of its long-run concerns, even if the limited trade policy could
have benefited them in the short run.

Finally, the domestic industry may have been misinformed about the economic
impact of the pest infestation. The domestic industry may have not realized that they
could be better off if APHIS' limited trade causes a pest infestation. Risk-averse
producers may have opposed any "relaxation” of the ban if they were misinformed. It is
likely that small growers were misinformed about the economic impact of the pest
infestation. However, it is very unlikely that the domestic industry's leaders shared such
a weakness, given their easy access to high-quality information.

All the above five reasons may have played some role in shaping the domestic
industry's strategy to oppose APHIS' limited trade regulation. However, two of these
reasons seem particularly compelling: the domestic industry’s concern for the long run (the
possibility that APHIS' limited trade strategy would be replaced by free trade), and the
possibility that growers were uncertainty-averse. The importance of both these issues is
relevant to the analysis of the avocado case and to the CBA of SPS regulations.

This dissertation has investigated both the short-term and long-term scenarios.
Differences in the short and long run analyses are crucial to the producers' welfare.
Avocados producers may (or may not) end up being better off in the short run, but they
are likely to lose in the long term. As it was mentioned above, short-run vs. long-run
considerations may have affected the domestic industry’s strategy in the avocado case.

However, the length of the analysis is almost irrelevant for APHIS in the avocado
case. Net welfare gains (losses) are expected under limited trade for low (high) values of
T, irrespectively of the term considered in the analysis. Thus, there are other variables
in the CBA of the avocado case which may have been more relevant to APHIS’ decision
making. APHIS may have been more concerned about reducing © and geographically

restricting trade than to the length of the period under analysis.
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Uncertainty-aversion may explain a large portion of the domestic industry's
opposition to APHIS. However, such a possibility has been ignored by APHIS. Even this
dissertation has not dealt with the methodological problems associated with the
incorporation of uncertainty-aversion into the CBA of SPS regulations. This dissertation
has focused instead in the incorporation of the producers' risk aversion into the CBA of
SPS regulations.

Failure to incorporate producers' risk aversion into the CBA of SPS regulations
may have important consequences. When producers' risk aversion is incorporated into the
model, shifts in supply larger than those expected under risk neutrality could occur.
Larger shifts in supply than those expected under risk neutrality may reverse the outcome
of CBA. In the avocados' case, such a possibility may not have been important. Net
welfare gains are expected under free trade even for a full shift in supply (i.e., for high
values of ). However, this dissertation shows that the incorporation of risk-aversion into
the CBA of SPS regulations may be crucial.

In summary, deterministic economic evaluations of SPS regulations may yield
biased outcomes. By ignoring the probabilistic structure of pest infestations, deterministic
CBA investigate only extreme outcomes with no reference to their likelihood. The
appropriateness of stochastic CBA has been pointed out in the literature but never before
applied to the evaluation of SPS regulations. Such a methodology was applied to the
avocado case and proved to be an improvement with respect to previous evaluations made
under certainty. The application of a stochastic CBA to the avocado case has shown that
the entry of avocados should be favored under some phytosanitary conditions. The
combination of phytosanitary safeguards located inside Mexico and free exports should
have been APHIS’ optimal policy. Failure to enact such a policy could be explained by
APHIS’ failure to produce a stochastic CBA, by political economy considerations, or both.
In any case, this dissertation shows that stochastic CBA are important mechanisms not

only to evaluate, but also to guide the enactment of optimal SPS regulations.
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This dissertation investigates the mechanisms by which Mexican SPS regulations
are enacted either as scientifically sound pest protections or blatant barriers to U.S. trade.
Two different approaches to the analysis of SPS regulations are applied. The first essay
applies political economy to investigate if tariff reductions have induced the GOM to enact
compensatory SPS regulations. Such a hypothesis is largely motivated by the GOM’s
enactment of several controversial SPS regulations soon after NAFTA was put in place.
Further, many of these controversial regulations were enacted as emergency measures,
without giving U.S. officials the opportunity to comment on their content.

The evidence presented in the first part of this dissertation suggests the rejection
of the compensatory regulation hypothesis. The quality and transparency of the Mexican
SPS regulatory process has shown a noticeable improvement during the last years. Before
NAFTA, SPS regulations in Mexico were enacted as part of an import licencing system.
When required, phytosanitary restrictions based on obscure pest risk assessments were
added to the import permits. The lack of transparence of the regulatory process and the
unreliable scientific basis in which SPS regulations were enacted, made them susceptible
to abrupt modifications that created confusion for U.S. exporters and made trade
unnecessarily difficult.

The debt crisis of 1982 induced drastic political and economical changes in
Mexico. A new group of political leaders rose to power. The GOM asked the IMF and
the World Bank for financial help. A rescue package which required Mexico to deregulate
its economy was negotiated. In a few years, Mexico eliminated its import licensing
system, reduced governmental intervention in the economy, reorganized its institutions,
enacted new legislation, opened regulatory processes to public debate, and pursued several
regional trade agreements. The most relevant of the trade agreements signed by Mexico
is NAFTA, which became operational in 1994.

Institutional changes have improved the quality of the Mexican SPS regulations.

Mexican SPS regulatory and enforcement agencies have been reorganized to decrease their
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vulnerability to the influence of private interest groups. Also, the transparency of the
regulatory process has been dramatically increased by new legislation. DIGSA and
DIGSV are mandated under the new legislation to publish all their proposed regulations
in the Diario Oficial. Mexican agencies are also mandated to open a period to receive and
answer comments from interested parties before the final regulation is published.

The sudden enactment of large number of SPS regulations soon after NAFTA was
enacted raised concern among U.S. officials. However, this dissertation shows that such
a regulatory eruption was largely motivated by the GOM's need to fill the pre-existent
regulatory vacuum. The new legislation mandated DIGSA and DIGSV to publish all SPS
regulations based on sound biological science. In 1994, DIGSA and DIGSV found it
difficult to comply with such a requisite. There was no scientifically-solid pest risk
assessment to support many of the SPS regulations that Mexico had enacted at that time.
DIGSA and DIGSV were facing a regulatory vacuum that the agencies struggle to fill. In
consequence, DIGSA and DIGSV resorted to the enactment of emergency measures while
adequate pest risk assessments were underway. Not surprisingly, some of the
emergency measures enacted by Mexico were unnecessarily trade disruptive and generated
justified concern among U.S. officials. However, those concerns have been moderated
over time. The number of emergency measures enacted by Mexico has fallen as DIGSA
and DIGSV acquired more regulatory experience. Further, APHIS and Mexican officials
increased their cooperation to identify and solve potential technical controversies before
they arise.

In spite of such an improvement, this dissertation shows that the Mexican
regulatory agencies were not able to avoid being captured by some powerful domestic
industries. Such capture is particularly noticeable in the sweet cherries, wheat and citrus
cases. The enactment of these SPS regulations was not entirely based on phytosanitary
concerns. However, the main motivation for the capture of DIGSV was not compensation

for tariff reduction (as hypothesized), but retaliation against some APHIS’ regulations that
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Mexico perceived as unfair. DIGSV was not captured by domestic industries vulnerable
to tariff reduction but by domestic industries that were not allowed to export to the U.S.
because of phytosanitary barriers.

One of the industries that successfully pressed DIGSV for retaliation is the Mexican
avocados industry. The Mexican avocados industry pressured DIGSV to enact a ban on
U.S. sweet cherries that would press APHIS to ease its ban on Mexican avocados. The
dispute ended in 1997 when APHIS announced that avocados from Michoacan were
allowed to enter to a limited part of the United States. Soon after this decision, DIGSV
lifted the ban on sweet cherries and announced the proximate solution to the wheat and
citrus controversies. The solution to the avocado case has been crucial to the solution of
other SPS controversies between Mexico and the U.S.

The economic importance of APHIS' ban on Mexican avocados is evaluated in the
second part of this dissertation. A methodology which incorporates the risk of pest
infestation and the producers' attitudes toward risk into the CBA of SPS regulations is
developed. Such a stochastic CBA was used to estimate the net welfare changes expected
under APHIS' limited trade regulation. The estimated net welfare changes obtained under
this scenario are compared against scenarios where free trade and autarchy are assumed.
Short and long term scenarios are analyzed. Also, the possibility that APHIS would either
reinstate the ban on avocados once a pest infestation occurs or maintain the flow of
imports is investigated.

The analysis shows the advantages of applying stochastic CBA to evaluate SPS
regulations. As expected, the stochastic CBA reversed the conclusions of the deterministic
CBA to show that net welfare gains are expected as long as the probability of pest
infestation is relatively low. Hence, the limited trade regulation enacted by APHIS can
be justified as a mechanism to simultaneously allow trade and reduce the probability of

pest infestation. However, the limited trade regulation is not optimal.
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The second part of this dissertation illustrates how stochastic CBA could have been
used by APHIS to guide the enactment of optimal SPS regulations. The analysis suggests
that compared against the limited trade regulation, a system approach which imposed SPS
conditions inside Mexico and allowed the pest-treated avocados to freely enter the country
would yield a significant increase in social welfare with a minimum increase in risk. By
failing to perform a stochastic CBA APHIS was not able to recognize the possible
existence of a welfare improving regulation.

Interestingly, the analysis shows that political economy considerations may have
also contributed to the enactment of the limited trade regulation. The analysis shows an
expected increase in producer surplus if a pest infestation occurs under the limited trade
regulation (although a net welfare loss is expected). Hence, the enactment of the sub-
optimal limited trade regulation may be viewed as a politically feasible solution to the
CONtIOVersy.

This dissertation also shows the potential impact that the inclusion of the producers’
risk aversion may have on the outcome of the analysis. Although such an irnpact is
negligible in the avocado case (e.g., welfare gains from free trade would be expected even
if a pest infestation occurs with certainty), the inclusion of attitudes toward risk in the
CBA of SPS regulations may have a determinant impact.

In summary, this dissertation has illustrated how political economy analysis and CBA
can contribute to the evaluation, understanding, and design of SPS regulations. However,
important efforts are needed before the economic profession could provide a systematic and
consistent evaluation of SPS regulations. Research is needed both on the political economy
and welfare aspects of the problem.

Most political economy studies of SPS regulations have focused on single case
studies. The acquisition of a more general knowledge about the genesis and impact of SPS
regulations is needed. There are several (but related) directions in which research can be

expanded. First, there is a need for a systematic knowledge of the type and characteristics
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of the SPS regulations currently enacted in the world. A world wide inventory of SPS
regulations aftecting U.S. exports has been attempted. Second, particular SPS regulatory
patterns within commodities need to be investigated. Such knowledge may help the design
of more efficient trade policies. Research focusing in some commodities is also relevant.
Third, efforts can be directed to understand how different countrtes approach the enactment
of SPS regulations. The first part of this dissertation analyzes how SPS regulations are
enacted in Mexico. It has been shown how opening of the Mexican regulatory process and
the GOM’s need for U.S. political support have reduced the enactment of unfair SPS
regulations in Mexico. It would be important to investigate the relative importance of these
factors in other countries. Such knowledge may help U.S. trade negotiators to design
efficient trade strategies.

Political economy analyses of SPS regulations may be important to the CBA. of these
measures. CBA of SPS regulations based on incorrect political assumptions may yield biased
outcomes. For instance, this dissertation has shown a close linkage between the political
economy of Mexican regulations and the avocado case. A CBA for DIGSV’s ban on sweet
cherries may have yielded a net social welfare gain if such a CBA had included the benefits
expected from the opening of the U.S. avocados’ market.3> However, the inclusion of
political economy generated benefits and costs into the CBA of SPS regulations is not trivial
and involves methodological and ethical considerations that need to be investigated. For
instance, the inclusion of benefits and costs generated by political economy efforts in the ex
ante CBA of SPS regulations opens the door for subjectivity. It may not be possible to
forecast all possible political ramifications associated with the enactment of a SPS

regulation. Also, there is a need to address the ethical considerations associated to account

33 The CBA for the avocados’ case has ignored the potential benefits that the lift of the ban on Mexican avocados is
expected to generate for the U.S. sweet cherries’ industry. Such an incorporation would not be adequate for an ex
ante CBA since it was only at the end of the avocados’ case when a definitive proof of the Mexican “tit-for-tat”
strategy was obtained. Furtber, there are ethical and methodological considerations regarding the inclusion of
politically economy generated benefits that need to be addressed first (see text).
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for the outcome of an undesirable practice (tit-for-tat) as a benefit.

The second part of this dissertation illustrates how the absence of adequate CBA may
cause decision-makers to enact suboptimal SPS regulations. However, much research is still
needed before the CBA of SPS regulations become a consistent and reliable methodology.
Disputes about the reliability of CBA may fuel instead of sooth SPS controversies.

Methodological CBA disputes in other risk-reducing areas are usually centered
around the incorporation of all pertinent costs and benefits into parsimonious, empirically
tractable models. The application of different assumptions to model similar problems opens
the door to subjectivity and therefore, to controversy. Consistent criteria are crucial to the
credibility and usefuiness of CBA on SPS regulations. A protocol establishing the minimum
requisites that an adequate CBA of SPS regulations should satisfy may soon be needed.**

Also, the development of such a protocol would help scientists to identify the
information that pest risk assessments should provide. For instance, when pest eradication
is possible, the CBA of SPS regulations may apply a Markovian process in which not only
the probability of pest infestation but the probability of pest eradication are considered.
However, probabilities of pest eradication are usually not estimated in pest-risk assessments.

Research is needed about the strategic and practical significance of incorporating
risk aversion into the evaluation of SPS regulations. This dissertation has shown that
attitudes toward risk and ambiguity may influence the CBA of SPS regulations. The WTO
and NAFTA allow each country to set its own level of tolerable risk (implicitly allowing
each country to define its own level of risk aversion). Subsequently, the routine
incorporation of attitudes toward risk and ambiguity into the economic evaluation of SPS
regulations seems appropriate. However, it might be possible that captured regulatory
agencies could manipulate producers’ risk and ambiguity aversions to yield economic

evaluations suggesting the enactment of economically protectionist SPS regulations.

* As it was mentioned in the literature review, regulators in the human health field are currently discussing the
elaboration of international guidelines for the CEA of risk-reducing policies.
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Further, even if important, the empirical estimation of producers’ attitudes toward risk and
ambiguity may be economically unfeasible. Experiments designed to estimate such attitudes
may be too expensive to justify their inclusion in the CBA of some SPS regulations.
Research is also needed on the relative weight that decision-makers should give to
CBA during SPS regulatory processes. Forsythe (1997) has suggested that the enactment of
SPS regulations should be bound to the outcome of the CBA. In other words, Forsythe has
proposed that SPS regulations should be enacted each time the benefits expected from the
regulation outweigh the expected losses. Although such a suggestion makes economic sense,
it ignores the difficulties involved in reaching a consensus about the adequacy of CBA. It
might be politically less disruptive to use the CBA as another source of information for
decision-makers, allowing regulators and interest groups some latitude in the way they

applied it.
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Appendix 1a: Mexican SPS regulations published in the Diario Oficial by DIGSA

(1993-1997)°
Issue Emergency Rule Proposed Rule Final Rule

Campaiia Nacional contra la varmroasis de las abejas NOM-001-ZO0-1993 11/3/93 NOM-001-Z00-19%4 4/28/94
(National Campaign Against Bee’s Verroases) (4/11/94)

NOM-001-Z00-1994 3/397
Actividades técnicas y operativas aplicables al NOM-002-Z00-1993 11/3/93 NOM-002-Z00-1994 4/28/94
programa nacional para el control de la abeja africana (4/11/94)
(National Campaign Against African Bees)
Criterios para la operacién de laboratorios de pruebas NOM-003-Z00-1993 11/17/93 NOM-003-Z00-1994 4/28/94
aprobados en materia zoosanitaria. (Zoosanitary (3/20/94)
Tests Laboratories Operations Criteria)
Control de residuos toxicos en came, grasa, higado, y NOM-008-Z200-1993 1/26/94 NOM-004-Z00-1994 8/11/94
rinion de bovinos, equinos, porcinos, y ovinos. (6/24/94) (Amended:
(Toxid residues in animal fat, liver and muscle) 10/25/96)
Campafta Nacional contra la Salmonela aviar NOM-004-Z0O0-1993 1/21/94 NOM-005-Z00-1993 9/1/94
(National Campaign against Avian Salmonellosis) (7/8/94) (Amended:

2/10/95)

Requisitos de efectividad biologica para los NOM-011-ZO0O-1993 2/22/94 NOM-006-Z00-1993 9/21/94
ixodicidas de uso en bovinos y metodos de prueba (7/21/94)
(Lab Tests)
Campaiia Nacional Contra la Enfermedad de NOM-006-Z0O0O-1993 1/20/94 NOM-007-Z0O0-1994 9/19/94
Aujeszky. .Pseudorabies NOM-007-Z00-19%4 2/6/95 (Amended:
(National Campaign against Aujeszky’s disease) 11/6/95 6/12/95

NOM-007-Z00-1997 8/27/97 8/15/96)

(7/7/96)

Especificaciones zoosanitarias para la construccion de NOM-010-Z00-1994 2/5/94 NOM-008-Z00-1994 11/16/94
equipamiento de establecimientos para sacrificio de NOM-010-Z00-1997 2/6/96
animales y los dedicados a la industrializacién de (9/13/96)

productos cdrnicos
(Instalations)
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Issue

Emergency Rule

Proposed Rule

Final Rule

Proceso sanitario de la came NOM-009-Z00-1994 3/7/94 NOM-009-Z0O0-1994 11/16/94

(Processes for Meat Safety) (9/29/94)

Determinacién de cobre, plomo y cadmio en higado, NOM-015-Z00-1994 9/7/94 NOM-010-ZO0-1994 1/9/95

musculo y rifion de bovinos, equinos, porcinos,

ovinos y aves por espectrometria de absorcién

atémica

(Lab Tests)

Determinacién de sulfonamidas en higado y misculo NOM-016-Z00-1994 9/7/94 NOM-011-Z00-1994 2/28/95

de bovinos,ovinos, equinos, porcinos y aves por (1/23/95)

cromatografia capa fina-densitometria

(Lab Tests)

Especificaciones para la regulacién de productos NOM-012-Z00-1993 2/22/94 NOM-012-Z00-1994 1/17/95

quimicos, farmacéuticos, biolégicos y alimenticios (11/10/94) (Amended:

para uso en animales 0 consumo por estos 6/12/95)

(Specifications for the Commercialization of

Chemical Products)

Campafia Nacional contra la enfermedad del NOM-EM-001-Z00-1993 7/16/93, NOM-013-ZO0-1994 8/31/94 NOM-013-Z00-1994 2/28/95

Newcastle Established (1/23/95) (Amended:

(National Campaign Against Newcastle) , 1/13/94, 3/30/95)
Extended

Determinacién de cloranfenicol en misculo de NOM-019-ZO0O-19%4 9/30/94 NOM-014-Z00-1994 3/17/95

bovinos, equinos, porcinos, ovinos y aves por (2/10/95)

cromatografia de gases

(Lab Tests)

Andlisis de arsénico en higado, musculo y nfién de NOM-018-Z00-1994 9/30/94 NOM-015-Z00-1994 3/8/95

bovinos,equinos, porcinos, ovinos y aves por (2/10/95)

espectrometria de absorcion atémica

(Lab Tests)

Andlisis de mercurio en higado, musculo y rifién de NOM-017-Z00-1994 9/30/94 NOM-016-Z00O-1994 3/9/95

bovinos, equinos, porcinos, ovinos y aves, por
espectrometria de absorcion atdmica
(Lab Tests)
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Issue

Emergency Rule

Proposed Rule

Final Rule

Anélisis de bencimidazoles en higado y misculo de
bovings,equinos, porcinos, ovinos y aves por
cromatografia de liquidos alta resolucién

(Lab Tests)

NOM-021-Z00-199%4

11/10/94
(3/1/95)

NOM-017-Z00-1994

3727195

Médicos Veterinarios Aprobados como unidades de
verificacion facultados para prestar servicios oficiales
en materia zoosanitaria

{Accredited veterinarians at verification units
authorized to provide official services in zoosanitary
matters)

NOM-014-Z00-1994

714/94
(3/24/95)

NOM-618-Z00-1994

3/26/95

Campafia Nacional contra la garrapata Boophilus spp
(National campaign against ticks of genus Boophilus
spp.)

NOM-EM-004-Z0OO-1994 7/14/94,
Established
1/13/95,

Extended

NOM-020-ZO0-1994

11/10/94
(3/30/95)

NOM-019-ZO0-1994

5/19/95

Determinacion de ivermectinas en higado de bovinos,
equinos, porcinos, ovinos y aves por cromatografia
de liquidos alta resolucién

(Lab Tests)

NOM-024-ZO0-1994

1/5/95

NOM-020-Z00-1995

5/22/95

Anélisis de residuos de plaguicidas organoclorados y
bifenilos policlorados en grasa de bovinos, equinos,
porcinos, ovinos y aves por cromatografia de gases
(Lab Tests)

NOM-023Z200-1994

1/3/95

NOM-021-Z0O0-1994

5/23/95

Caracteristicas y especificaciones zoosanitarias para
las instalaciones, equipo y operacion de
establecimientos que comercializan productos
quimicos, farmacéuticos, bioldgicos y alimenticios
para uso en animales 0 consumo por estos
(Instalations)

NOM-026-Z00-19%4

1/31/95
(11/23/95)

NOM-022-Z0O-1995

1/4/96

Identificacion de especie animal en misculo de
bovinos, ovinos,equinos, porcinos y aves, por la
prueba de inmunodifusion en gel

(Lab Tests)

NOM-025-Z00-1995

1/4/95
(7126/95)

NOM-023-Z00O-1995

9/14/95
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Issue

Emergency Rule

Proposed Rule

Final Rule

Especificaciones y caracteristicas zoosanitarias parael | NOM-EM-010-Z00-1995 4/10/95, NOM-022-Z00-1994 1/3/95 NOM-024-Z00-1995 10/16/95
transporte de animales, sus productos y subproductos, Established (9/13/95)
productos quimicos,farmacéuticos, biolégicos y
alimenticios para uso en animales o consumo por
estos (Lab Tests)
Caracteristicas y especificaciones zoosanitarias para NOM-028-Z0O0-1994 2/1/95 NOM-025-Z00-1995 10/16/95
las instalaciones, equipo y operacion de (9/25/95)
establecimientos que fabriquen productos alimenticios
para uso en animales 0 consume por estos
(Instalations)
Caracteristicas y especificaciones zoosnaitarias para NOM-027-200-1994 1/31/95 NOM-026-Z00-1995 11/27/95
las instalaciones, equipo y operacién de (9/25/95)
establecimientos que fabriquen productos quimicos,
farmacéuticos y bioldgicos para uso en animales
(Instalations)
Proceso zoosanitario del semen de animales NOM-032-Z00-1995 6/14/95 NOM-027-ZO0O-1995 1/11/96
domesticos (Safety Requisites for Collecting Sermen ) (12/8/95)
Determinacidn de residuos de plaguicidas NOM-034-Z00-1995 6/22/95 NOM-028-Z00-1995 1/24/96
organofosforados, en higado y misculo de bovinos, (11/27/95)
equinos, porcinos, ovinos, caprinos,cérvidos y aves,
por cromatografia de gases (Lab Tests)
Caracteristicas y especificaciones para las NOM-029-Z00-1994 1/24/95 NOM-029-Z00-1995 2/14/96
instalaciones y equipo de laboratorios de pruebas y/o (12/8/95)
anélisis en materia zoosanitaria (Instalations)
Especificaciones y procedimientos para la NOM-EM-003-SARH2- 3/27/94, NOM-030-Z00-1994 3/1/95 NOM-030-ZOO-1995 4/17/96
verificacion de came,canales, visceras y despojos de 1994" Established (8/21/95)
importacion en puntos de verificacién zoosanitaria NOM-EM-008-Z00-1994 11/28/94
(Specifications to verify fresh meat imports) Established
715195
Extended
Campafia Nacional contra la tuberculosis bovina NOM-EM-002-SARH-1904  3/18/04, NOM-031 Z00-1995 4/28/95 NOM-031-Z00-1995 3/8/96
(National campaign against tuberculosis bovine- Established | NOM-031-ZOO-1995 1/8/96
Mycobacterium boris) 9/20/94, (27197

Extemded
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Emergency Rule

Proposed Rule

Final Rule

Determinacién de los antibidticos en higado, misculo
y rifion de bovinos, ovinos, equinos, porcinos, aves,
caprinos y cervidos por laprueba de torunda y por
bioensayo (Lab Tests)

NOM-035-Z00-1995 9/13/95

NOM-032-Z00-1995

2/26/96

Sacrificio humanitario de los animales domésticos y
silvestres (Slaugther Procedures)

NOM-EM-009-Z00-1994 12/22/94,
Established
, 2/7195,
Amended
4/24/95,
Amended
7/4/95,
Extemded

NOM-033-ZOO-1995  7/7/95
(5/22/96)

NOM-033-Z0O0-1995

7/16/96

Determinacion de dietilestilbestrol, zeranol y taleranol
en higado y misculo de bovinos, equinos, porcinos,
ovinos, aves, caprinos y cervidos, por cromatografia
de gases - espectrometria de masas (Lab tests)

NOM-036-Z00-1995 9/13/95

NOM-034-ZO0-1995

2/27/96

Requisitos minimos para vacunas, antigenos y
reactivos empleados en la prevencidn y control dela
rabia en las especies domésticas (Requisites to
approve the commercialization of medines against
rabies )

NOM-039-Z00-1995  10/16/95
(4/15/96)

NOM-035-Z00-1995

6/26/96

Requisitos minimos para las vacunas contra la Fiebre
Porcina Clasica (Minimum requirements for classical
swine fever-Hog cholera- vaccine)

NOM-043-Z00-1995 11/29/95

NOM-036-Z00-1%95

71196

Campafia Nacional Contra la Fiebre Porcina Clasica
(National Campaign Against Hog Fever)

NOM-EM-012-Z00-1994 1/25/95,
Established
5/2/95,
Amended,
7/20/95/
Extended

NOM-005-ZOO-1993  2/25/94

NOM-005-Z00-1994  11/4/94

NOM-037-Z00-1995  10/11/95
(8/26/96)

NOM-037-Z00-1995

10/29/96
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Requisitos minimos para las bacterinas empleadas en NOM-038-Z00-1995 9/28/95 NOM-038-Z00-1995 8/5/96
la prevencidn y control de la Leptospirosis bovina (5/29/96)
(Minimum requirements to be met in respect os
bacterins used in the prevention and control of
Bovine Leptospirosis)
Especificaciones para la comercializaci6n de sales NOM-040-Z00-1995 10/10/95 NOM-040-ZO0-1995 10/4/96
puras antimicrobianas para uso en animales o (8/14/96)
consumo por estos (Specifications for the
commercialization of salt)
Campafia Nacional contra la Brucelosis en los NOM-EM-011-Z00-1994 1/23/95, NOM-007-200-1993 1/26/94 NOM-041-ZO0-1995 8/20/96
Animales (National Campaign against Brucellosis) Established | NOM-041-200-1995 1/8/95
. (1/1/96)
7/20/95,
Extended
Caracteristicas y especificaciones zoosanitarias para NOM-EM-006-200-1994 10/26/94, NOM-042-Z00-1995 11/13/95 NOM-042-Z00-1995 3/71197
las instalaciones, equipo y operacidn zoosanitaria Established
para ganado bovino,equino, ovino y caprino 5/24/95,
{Zoosanitary characteristics and specifications for the Extended
facilities and equipment for bovine, equine, and
goats)
Requisitos minimos para las vacunas contra la fiebre NOM-043-Z00-1995 11/29/95 NOM-043-Z00-1995 10/29/96
porcina clasica (Minimum requirements to be met in
respect os vaccines, used against swine fever-hog
cholera classic)
Campaila Nacional Contra la Influenza aviar NOM-EM-005-Z00-1994 8/3/94, NOM-044-Z00O-1995 1/3/96 NOM-044-Z0O0-1995 8/14/96
(National Campaign against Avian influenza) Established (7/25/96)
1/3/95
Amended,
2/1/95,

Extended
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Caracteristicas zoosanitarias para la operacién de
establecimientos donde se concentren animales para
ferias, exposiciones, subastas,tianguis y eventos
similares (Zoosanitary characteristics for the facilities
used in animal shows)

NOM-EM-007-Z00-1994 11/28/94,
Established
7/5/95
Amended,
and

Extended

NOM-045-ZO0-1995

12/1/95
(5/29/96)

NOM-045-Z00-1995

8/5/96

Sistema Nacional de Vigilancia Epizootiologica
(National System for Epizootiology Surveillance)

NOM-046-Z0O0-1995

12/6/95

NOM-046-Z0OO-19935

2/19/97

Requisitos minimos para las vacunas, bacterinas y
antigenos empleados en la prevencién y control de la
Salmonelosis aviar

(Minimum requirements to be met in respect os
vaccines, bacterins and antigens used in the
prevention and control of Avian Saimonellosis)

NOM-047-200-1995

2/15/96

NOM-047-Z00-1995

3/11/97

Requisitos minimos para las vacunas contra la
enfermedad de Aujeszky

(Minimum requirements to be met in respect os the
substance active in vaccines and vaccine against
Aujesky’s Disease).

NOM-048-Z00-1996

2/6/96

NOM-048-Z00-1995

3/12/97

Requisitos minimos para bacterinas empleadas en la
prevencidn y control de la pasteurelosis neumdnica
bovina producida por Pasteurella multocida serotipos
AyD

(Minimum requirements for Bacterins use to prevent
and control Bovine Pneumonic Pasteurellosis caused
by Pasteurelia Multocida, seotypes A and D)

NOM-049-Z00-1995

2/28/96

NOM-049-Z00-1995

3/3/97

Caracteristicas y especificaciones zoosanitarias para
las instalaciones, equipo y operacion de las unidades
de produccién controlada para ganado bovino

(Zoosanitary characteristics and specifications for the
facilities, equipment, and functions of the controlled
production units (UPC) for bovine)

NOM-050-200-1995

1/1/96

NOM-050-Z00-1995

317197
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Trato humanitario en la movilizacion de animales
(Procedures to be used in Moving Animals)

NOM-051-Z00-1995 10/31/96

NOM-051-ZO0-1995

Requisitos minimos para las vacunas empleadas en la
prevencion y control de la enfermedad de Newcastle
(Minimum requirements for the preparation of
vaccines used in the prevention and control of
Newecastle Disease).

NOM-052-Z00-1995 10/17/96
(3/10/97)

NOM-052-Z00-1995

Requisitos minimos para las vacunas empleadas en la
prevencion y control de la aftosa

(Minimum requirements for vaccines, antigens, and
reagents used in the prevention and control of Foot
and Mouth Disease).

NOM-053-Z00-1995 11/16/96

NOM-053-Z00-1995

Tratamiento, transporte, movilizacion, uso,
almacenamiento y comercializacion de la gallinaza y
pollinaza

(Procedure for the treatment, transport, handling, use,
storage, and marketing of hens and chicken in order to
reduce the risk of pests and diseases)

NOM-EM-013-Z00-1996 3/20/96,
Established

NOM-054-Z00-1995 3/10/97
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Issue

Emergency Rule

Proposed Rule

Final Rule

Campafia contra el carbén parcial del trigo NOM-EM-001-FITO-1994 8/25/94, NOM-001-FITO-1995 8/4/95 NOM-001-FITO-1995 12/16/96
(Phytosanitary campaign against Kamal Bunt -Tilletia Established (10/21/96)
indica) 2/23/95,
Extended,
5/24/95,
Amended
Campaiia contra la Broca del café NOM-EM-002-FITO-1994 8/25/94, NOM-002-FITO-1995 8/22/95 NOM-002-FITO-1995 1/8/97
{Campaign against coffee’s diseases) Established (8/30/96)
2/23/95,
Extended
Campafia contra el amarillamiento letal del cocotero NOM-EM-003-FITO-1994 8/26/94, NOM-003-FITO-1995 7/28/95 NOM-003-FITO-1995 1/8/97
(Campaign against coconuts’ diseases) Established (8/28/96)
11/4/94,
Amended
2/23/95,
Extended,
Requisitos fitisanitarios para la movilizacion de frutos | NOM-EM-004-FITO-1994 8/26/94, NOM-004-FITO-1995 7/28/95 The proposed rule was canceled
citricos para exportacion y mercado nacional Established (removed from publication as a final
(Interstate movement of citrus fruit) 2/23/95, rule) on October 27, 1997. The
Extended, contents of this norm are now included
4/13/95, in NOM-075-FITO-1997.
Amended
Cuarentena exterior para prevenir ia introduccién y NOM-EM-005-FITO-1994 10/27/94, NOM-005-FITO-1995 8/2/95 NOM-005-FITO-1995 7/4/96
diseminacion del gorgojo Khapra Established (3/22/96)
(Exterior quarantine to prevent the introduction of 4/27/95,
Khapra weevil) Extended
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Emergency Rule

Proposed Rule

Final Rule

Requisitos generales aplicables a situaciones NOM-EM-006-FITO-1994 10/27/94, NOM-006-FITO-1995 8/2/95 NOM-006-FITO-1995 2/26/96
generales que deberan cumplir los vegetales, sus Established (1/30/96)
productos y subproductos que se pretendan importar 4/27/95,
cuando éstos no esten establecidos en una norma Extended
oficial especifica (General requirements for the
importation of vegetables, vegetable products, and
sub-products not regulated in a specific norm)
Requisitos fitosanitarios para la importacién de NOM-EM-007-FITO-1994 10/24/94, NOM-007-FITO-1995 8/11/95
material propagativo Established
(Importation of Propagative Material) 4/24/95,
Extended
Requisitos fitosanitarios para la importacion de frutas NOM-EM-008-FITO-1994 10/6/94, NOM-008-FITO-1995 8/14/95 NOM-008-FIT0O-1995 778196
y hortalizas para consumo humano Established (3/25/96)
(Phytosanitary requirements for the importation of 4/5/95,
fruits and vegetables for human consumption) Extended
and
Amended
Requisitos fitosanitarios para la importacion de flor NOM-EM-009-FITO-1994 10/7/94, NOM-009-FITO-1995 8/16/95 NOM-009-FITO-1995 9/18/96
cortada y follaje fresco Established (6/18/96)
(Phytosanitary requirements and specifications for the 4/6/95,
importation of fresh flowers and foliage) Extended
and
Amended
Cuarentena exterior para prevenir la introduccion y NOM-EM-010-FITO-1994 10/12/94, NOM-010-FITO-1995 8/23/95 NOM-010-FITO-1995 11/18/96
diseminacion de plagas del platano Established (8/5/96)
(Exterior quarantine to prevent the introduction and 4/11/95,
propagation of banana diseases and pests) Extended
Cuarentena exterior para prevenir la introduccion y NOM-EM-011-FITO-1994 10/12/94, NOM-011-FITO-1995 8/28/95 NOM-011-FITO-1995 9/24/96
diseminacion de plagas de los citricos Established (7/16/96)
(Exterior quarantine to prevent the introduction and 4/11/95,
propagation of Citrus Fruit diseases and pests) Extended
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Emergency Rule

Proposed Rule

Final Rule

Cuarentena exterior para prevenir la introduccion y NOM-EM-012-FITO-1994 10/20/94, NOM-012-FITO-1995 8/29/95 NOM-012-FITO-1995 2/13/96
diseminacion de plagas de 1a papa Established (1/29/96)
(Exterior quarantine to prevent the introduction and 4/13/95,
propagation of potatoes diseases and pest) Extended
Cuarentena exterior para prevenir la introduccion y NOM-EM-013-FITO-1994 10/20/94 NOM-013-FITO-1995 8/30/95 NOM-013-FITO-1995 12/2/96
diseminacion de plagas del arroz Established (9/4/96)
(Exterior quarantine to prevent the introduction and
propagation of rice discases and pests)
Cuarentena exterior para prevenir la introduccion y NOM-EM-014-FITO-1994 10/14/94, NOM-014-FITO-1995 8/30/95 NOM-014-FITO-1995 12/21/96
diseminacion de plagas del algodonero Established (10/7/96)
(Exterior quarantine to prevent the introduction and
propagation of cotton diseases and pests)
Cuarentena exterior para prevenir la introduccion y NOM-EM-015-FITO-1994 10/14/94, NOM-015-FITO-1995 8/31/95 NOM-015-FITO-1995
diseminacion de plagas del cocotero Established (10/30/96)
(Exterior quarantine to prevent the introduction and 4/13/95,
propagation of cocconuts diseases and pests) Extended
Cuarentena exterior para prevenir la introduccion y NOM-EM-016-FITO-1994 10/17/94, NOM-016-FITO-1995 9/1/95 NOM-016-FITO-1995 12/2/96
diseminacion de plagas de la Cania de azucar Established (9/6/96)
(Exterior quarantine to prevent the introduction and , 4/13/95,
propagation of sugar cane diseases and pests) Extended
Cuarentena exterior para prevenir la introduccion y NOM-EM-017-FITO-1994 10/21/94, NOM-017-FITO-1995 9/1/95 NOM-017-FITO-1995 12/5/96
diseminacion de plagas det trigo Established (9/6/96)
(Exterior quarantine to prevent the introduction and 4/21/95,
propagation of wheat diseases and pests) Amended
and
Extended
Cuarentena exterior para prevenir la introduccion y NOM-EM-018-FITO-1994 10/21/94, NOM-018-FITO-1995 9/1/95 NOM-018-FITO-1995 12/10/96
diseminacion de plagas del maiz Established (9/6/96)
(Exterior quarantine to prevent the introduction and 4/21/95,
propagation of com diseases and pests) Amended
and

Extended




1V xipuaddy

13 (4

Issue

Emergency Rule

Proposed Rule

Final Rule

Cuarentena exterior para prevenir la introduccion y NOM-EM-019-FITO-1994 11/16/94, NOM-019-FITO-1995 9/4/95 NOM-019-FITO-1995 12/10/96
diseminacion de plagas del cafeto Established (9/6/96)
(Exterior quarantine to prevent the introduction and 4/29/95,
propagation of coffee diseases and pest) Extended
Campafia contra la mosquita blanca de la hoja NOM-EM-020-FITO-1994 11/17/94, NOM-020-FITO-1995 9/8/95
plateada Established
(Campaign agaisnt a banana disease)
Campafia de prevencion y accion contra la plaga NOM-EM-021-FITO-1994 10/25/94, NOM-021-FITO-1995 9/11/95 The proposed rule was canceled
denominada Roya Blanca del Crisantemo Established (removed from publication as a final
(Exterior quarantine to prevent the introduction and 4/27/95, rule) on October 27, 1997. The
propagation of chrysantemum diseases and pests) Extended comments received suggested there
was no need for this regulation.
Criterios para la aprobacion de personas morales NOM-EM-022-FITO-1994 12/27/94, NOM-022-FITO-1995 9/12/95 NOM-022-FITO-1995 1/2/97
interesadas en fungir como laboratorios de Established (9/25/96)
diagnostico fitosanitario y analisis de plaguicidas 7/26/95,
(Requeriment for Phytosanitary Technicians) Extended
and
Amended
Campafia Nacional contra la mosca de la fruta NOM-EM-023-FITO-1995 7124195, NOM-023-FITO-1995 9/6/95
(National Campaign against fruit fly) Established
1/26/96,
Extended
Requisitos y especificaciones necesarias para el NOM-EM-024-FITO-1995 7/25/95, NOM-024-FITO-1995 9/6/95 The proposed rule was canceled
establecimiento de zonas libres de moscas de las Fstablished (removed from publication as a final
frutas (AreasFree of Fruit Flies) 1/26/96, rule) on October 27, 1997. The
Extended contents of this norm are now included
in NOM-023-FITO-1997.
Establecimiento de zonas bajo proteccion de plagas NOM-EM-025-FITO-1995 6/27/95, NOM-025-FITO-1995 9/14/95
de importancia cuarentenaria de la papa Established
{Determination of Areas Protected against Potato 1/8/96,

Pests)

Extended
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones necesarias para el NOM-EM-026-FITO-1995 8/23/95, NOM-026-FITO-1995 9/8/95
control de plagas del algodon Established (3/26/97)
(Cotton Plant Pest Control) 2/27/96,
Extended
Campafia contra la Mosquita Blanca NOM-EM-027-FITO-1995 8/18/95, NOM-027-FITO-1995 9/19/95
{Campaign against the white fly) Established
2/277/96,
Extended
Requiaitos y especificaciones fitosanitarias para la NOM-EM-028-FITO-1995 8/17/95, NOM-028-FITO-1995 9/19/95
importacion d granos y semillas excepto para siembra Established
(Requirements for impartation of grains, except 2/22/96,
seeds) Extended
Requerimientos fitosanitarios y especificaciones para NOM-029-FITO-1995 9/20/95
la importacion de semillas para siembra
(Phytosanitary requirements and specifications for the
importation of seeds)
Campafia contra la Sigatoka Negra del Platano NOM-030-FITO-1995 9/20/95 The proposed rule was canceled
(Campaign against Sigatoka) (removed from publication as a final
rule) on October 27, 1997. The
comments received suggested there
was no need for this regulation.
Campaila contra el virus Tristeza de los Citricos NOM-EM-001-SARH!1- 6/2/93, NOM-031-FITO-1995 9/27/95
(Campaign against Citrus diseases) 1993 Established
2/24/94,
Extended
Requisitos y especificaciones fitosanitarios para la NOM-032-FITO-1995 11/17/95 NOM-032-FITO-1995 1/8/97
realizacion de estudios de efectividad biologica de (10/22/96)

plaguicidas agricolas y su dictamen tecnico
(Pesticide Evaluation)
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarias para el
aviso de inicio de funcionamiento que deberan
cumplir las personas fisicas o morales interesadas en
comercializar plaguicidas agricolas

(Requisites that individuals need to comply with to be
allowed to Produce and Trade Pesticides)

NOM-033-FITO-1995

9/27/95
(4/24/96)

NOM-033-FITO-1995

6/24/96

Requisitos y especificaciones fitosanitarias para el
aviso de inicio de funcionamiento que deberan
cumplir las personas fisicas o morales interesadas en
la fabricacion,formulacion, formulacion por maquila,
formulacion y/o maquila e importacion de plaguicidas
agricolas

(Requisites to Produce and Trade Pesticides)

NOM-034-FITO-1995

9/27/95
(4/24/96)

NOM-034-FITO-1995

6/24/96

Requisitos y especificaciones fitosanitarias para la
aprobacion de personas fisicas o morales interesadas
en fungir como organismos de certificacion y/o
unidades de verificacion

(Phytosanitary requirements and specifications that
individuals need to comply with to be certified as
SAGAR Phyto-Sanitary Verification Officer)

NOM-035-FITO-1995

11/29/95
(9/26/96)

NOM-035-FITO-1995

1/16/97

Requisitos y especificaciones fitosanitarias para la
aprobacion de personas fisicas o morales interesadas
en fungir como laboratorio de diagnostico
fitosanitario y analisis de plaguicidas
(Phytosanitary requirements and specifications that
individuals need to comply with to be allowed to
install a phyto-sanitary laboratory)

NOM-036-FITO-1995

10/5/95
(7110/96)

NOM-036-FITO-1995

9/30/96

Requisitos y especificaciones fitosanitarios del
proceso de produccion y procesamiento de productos
agricolas organicos

(Phytosanitary requirements and specifications for the
production of chemical products)

NOM-037-FITO-1995

10/23/95
(120/97)

NOM-037-FITO-1995

4/23/97
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarios de los
productos y subproductos vegetales que requieren del
certificado fitosanitario para la movilizacion en el
territorio nacional

(Phytosanitary requirements and specifications that
plants and their parts have to comply with during
transportation inside Mexico)

NOM-038-FITO-1995

10/26/95

Requisitos y especificaciones para la proteccion
fitosanitaria de la zona noreste

(Phytosanitary requirements and specifications for the
protection of NE Mexico)

NOM-039-FITO-1995

10/26/95

Cuarentena interior para el contol de plagas de la papa
para consumo

{Domestic quarantine to control pests and diseases for
potato destined to human consumption)

NOM-040-FITO-1995

9/29/95

Requisitos y especificaciones fitosanitarios para la
certificacion de semilla de papa

(Phytosanitary requirements and specifications for the
importation and certification of potato seed)

NOM-041-FITO-1995

1/3/96

Requisitos y especificaciones fitosanitarios para la
importacion y movilizacion nacional de suelo
(Phytosanitary requirements and specifications for the
importation and transportation of soil)

NOM-042-FITO-1995

11/22/95

Requisitos y especificaciones fitosanitarios para la
regulacion de malezas nocivas

(Phytosanitary requirements and specifications for the
contro! of toxic weeds)

NOM-043-FITO-1995

11/3/95

Requisitos y especificaciones fitosanitarios para la
movilizacion de guayaba para exportacion y mercado
nacional

(Phytosanitary requirements and specifications for the
transportation of guayaba)

NOM-045-FITO-1995

1/9/96

The proposed rule was canceled
(removed from publication as a final
rule) on October 27, 1997. The
contents of this norm are now included
in NOM-075-FITO-1997.
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarios para la
movilizacion de mango para exportacion y mercado
nacional

(Phytosanitary requirements and specifications for the
transportation of mango)

NOM-046-FITO-1995 1/10/96

The proposed rule was canceled
(removed from publication as a final
rule) on October 27, 1997, The
contents of this norm are now included
in NOM-075-FITO-1997.

Campafia contra la Roya dei cafeto
(Campaign against coffee rust)

NOM-047-FITO-1995 12/1/95

The proposed rule was canceled
(removed from publication as a final
rule) on October 27, 1997. This norm
was considered redundant, since the
pests of concem are also covered by
NOM-002-FITO-1997.

Campafia contra la Roya amarilla linear de 1a cebada
(Campaign against the Yellow Leaf Rust -Puccinia
striiformis f. Sp. Hordei- of barley)

NOM-048-FITO-1995 11/22/95

Campafia contra la langosta
(Campaign against grasshoper)

NOM-049-FITO-1995 12/4/95

Requisitos y especificaciones fitosanitarios para
efectuar ensayos de campo para el establecimiento de
Iimites maximos de residuos de plaguicidas en
productos agricolas (Phytosanitary requisites and
specifications established to regulate field trials to
establish maximum pesticide residues allowed in
agricultural products)

NOM-050-FITO-1995  12/4/95
(9/9/96)

NOM-050-FITO-1995 11/21/96

Requisitos y especificaciones fitosanitarios para el
manejo de plaguicidas agricolas restringidos
(Phytosanitary requisites and specifications
established to regulate the application of restricted
pesticides)

NOM-051-FITO-1995 2/12/96

Requisitos y especificaciones fitosanitarios para
presentar el aviso de inicio de funcionamiento por las
personas fisicas y morales quese dediquen a la
aplicacion area de plaguicidas

(Phytosanitary requisites and specifications required
to announce that an individual or firm has been
allowed to applypesticides)

NOM-052-FITO-1995  8/26/96
(3110197

NOM-052-FITO-1995
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarios para
presentar el aviso de inicio de funcionamiento por las
personas fisicas y morales quese dediquen a la
difusion de publicidad de insumos fitosanitarios
(Phytosanitary requisites and specifications required
to announce that an individual or firm has been
allowed to advertise pesticides)

NOM-053-FITO-1995 2/14/96
(7/16/96)

NOM-053-FITO-1995 10/4/96

NOM-054-FITO-1995

Requisitos y especificaciones fitosanitarios para
emitir el dictamen de diagnostico fitosanitario
{Phytosanitary requirements and specifications togive
a phyto-sanitary opinion).

NOM-055-FITO-1995 12/13/95

Requisitos y especificaciones fitosanitarias para la
movilizacion e importacion de organismos
manipulador por ingenieria genetica

( Phytosanitary requirements for the importation,
domestic shipment, and establishment of field trials
with organisms that have been manipulated by genetic
engineering)

NOM-056-FITO-1995 12/20/95

NOM-056-FITO-1995 7/11/96

Requisitos y especificaciones fitosanitarias para el
analisis de residuos de plaguicidas

(Phytosanitary requisites and specifications required
to analyze pesticide residues)

NOM-057-FITO-1995 1/22/96

NOM-057-FITO-1995 7/30/96

Requisitos y especificaciones fitosanitarias para Ja
certificacion fitosanitaria de ajo en Mexico
(Phytosanitary requirements and specifications for the
certification of garlic in the country)

NOM-058-FITO-1995 12/20/95

The proposed rule was canceled
(removed from publication as a final
rule) on October 27, 1997. The
comments received suggested there
was no need for this regulation.

Especificaciones para la inspeccion y certificacion
fitosanitaria para la exportacion de productos y
subproductos agricolas

(Phytosanitary requisites and specifications required
for the inspection and certification of agricultural
products for exportation)

NOM-059-FITO-1995 1/15/96
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Issue

Emergency Rule

Proposed Rule

Final Rule

Aviso de inicio de funcionamiento de huertos,
invernaderos, viveros, predios, empacadoras,
industrializadoras, despepitadoras, centro de acopio y
beneficiadoras; para vegeta, productos y subproductos
sujetos a regulaciones fitosanitarias

(Phytosanitary requisites and specifications required
to announce that an individual or firm has been
allowed to start a nursery, greenhouse, or storehouse)

NOM-060-FITO-1995

1/15/96

Caracteristicas y especificaciones que deben reunir las
estaciones cuarenenarias

(Phytosanitary requisites and specifications for
quarentine stations)

NOM-061-FITO-1995

2121196

Requisitos y especificaciones fitosanitarios para la
importacion de vegetales, sus productos y
subproductos, por medio de correo o servicio de
mendajeria (Phytosanitary requirements and
specifications for the importation of vegetables,
vegetable products and subproducts by mail or
international carriers)

NOM-062-FITO-1995

9/9/96

Cuarentena exterior para prevenir la introduccion y
diseminacion del picudo del nogal
(Exterior quarantine against a nuts disease)

NOM-063-FITO-1995

Requisitos y especificaciones fitosanitarios para el
transpore de vegetales productos y subproductos en
transito internacional por territorio mexicano
(Phytosanitary requirements and specifications for the
transportation of international shipments of vegetable
products and by-products through Mexico)

NOM-064-FITO-1995

1/22/96

Curentena exterior para prevenir la introduccion de
plagas del tabaco

(Exterior quarantine to prevent the introduction of
tobacco pests and diseases)

NOM-065-FITO-1995

1/22/96




1V xipuaddy

0s?

Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarias para la
movilizacion de frutos de aguacate para exportacion
y mercado nacional (Phytosanitary requirements and
specifications for the transporting of avocado for
export and domestic markets)

NOM-066-FITO-1995

9/13/95
(7/31/96)

NOM-066-FITO-1995

8/26/96

Requisitos y especificaciones fitosanitarios para la
produccion y certificacion de semilla hibrida de
cocotero tolerante al amarillamiento letal
{Phytosanitary requirements and specifications for the
production and certification that cocconuts hybrid
seeds are free of yellow disease)

NOM-067-FITO-1995

2/20/96

Establecimiento de medidas fitosanitarias 2 fin de
evitar la diseminacion del Moko del platano
(Phytosanitary measures against a banana disease)

NOM-068-FITO-1995

Establecimiento de areas libres de plagas
(Establishment and recognition of areas free of pests
and diseases)

NOM-069-FITO-1995

11/14/96

Requisitos y especificaciones fitosanitarios para la
importacion, introduccion, movilizacion y liberacion
de agentes de control biologico

(Phytosanitary requirements and specifications for the
importation, introduction , transportation, and
disemination of biological pest-contro! agents)

NOM-070-FITO-1995

4/25/96

Requisitos y especificaciones fitosanitarios para la
proteccion de agentes de control biologico en sitios de
agregacion

(Phytosanitary requirements and specifications for the
protection of biological pest-control agents during
storage)

NOM-071-FITO-1995

1/18/96

Requisitos y especificaciones fitosanitarios para la
importacion, introduccion, movilizacion y liberacion
de agentes de control biologico de malezas
(Phytosanitary requirements and specifications for the
importation, introduction , transportation, and
disemination of biological weed-control agents)

NOM-072-FITO-1995

1/18/96
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Issue

Emergency Rule

Proposed Rule

Final Rule

Requisitos y especificaciones fitosanitarios para la
utilizacion de la tecnica serologica ELISA en los
laboratorios de diagnostico fitosanitario
{Phytosanitary requirements and specifications for the
realization of ELISA tests)

NOM-073-FITO-1995 1/18/96

Establecimiento de caracteristicas de 1a instalacion y
operacion de los puntos de verificacion interna en
materia de sanidad vegetal

(Phytosanitary requirements and specifications for the
instalation and operation of phytosanitary verification
ports inside Mexico)

NOM-074-FITO-1995 1/22/96

Requisitos y especificaciones fitosanitarios para la

movilizacion y de frutas consideradas potenciales

huespedes de la mosca de 1a fruta

(Phytosanitary requirements and regulations for

transportation of fruits that are hosts to fruit fly)
NOTE: This regulation replaces NOMs: 004, 045,
and 046, which were considered too similar.

NOM-EM-029-FITO-199%6 12/12/96,

Established

NOM-075-FITO-1995 1/9/97
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Appendix 1c: Mexican SPS regulations published in the Diario Oficial by DIGF

(1993-1997)*

Issue

Emergency Rule

Proposed Rule

Final Rule

Asignacion, uso y control de claves y medios de NOM-EM-001-SARH3- 7/16/93, NOM-001-SARH3- 7/12/94 NOM-001-RECNAT- 3/17/96
marqueo de 1a madera en rollo 1993 Established | 1994 1995
(Procedures for Wood Measuerement) 1/22/94,
Extended
Procedimientos, criterios, y especificaciones para NOM-EM-001-SARH3- 2/16/94, NOM-002-SARH3- 712194 NOM-002-RECNAT- 5/30/96
realizar el aprovechamiento, transporte, y 1994 Established §| 1994 1996
almacenamiento de resina de pino 11/4/94
(Requirements, criteria, and specifications for the
harvesting, movilization, and storage of pine resins)
Procedimientos, criterios, y especificaciones para NOM-EM-002-SARH3- 12/20/94, NOM-003-SARH3- 1/12/95 NOM-003-RECNAT- 6/5/96
realizar el aprovechamiento, transporte, y 1994 Established | 1994 1996
almacenamiento de tierra de monte
(Requirements, criteria, and specifications for the
harvesting, movilization, and storage of soil)
Procedimientos, criterios, y especificaciones para NOM-EM-003-SARH3- 5/20/94, NOM-004-SARH3- 1/5/95 NOM-004-RECNAT- 6/6/96
realizar el aprovechamiento, transporte, y 1994 Established | 1994 1996
almacenamiento de raices y rizomas de vegetacion 11/4/94,
forestal Amended
(Requirements, criteria, and specifications for the 12/9/94
harvesting, movilization, and storage of roots)
Procedimientos, criterios, y especificaciones para NOM-EM-004-SARH3- 5/20/94, NOM-005-SARH3- 1/12/95 NOM-005-RECNAT- 5/20/97
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (12/16/96) 1997
almacenamiento de corteza, tallos, y plantas 12/9/94

completas de vegetacion forestal
(Requirements, criteria, and specifications for the
harvesting, movilization, and storage of trees and

+ Arpatal
forest products)
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Issue

Emergency Rule

Proposed Rule

Final Rule

Procedimientos, criterios, y especificaciones para NOM-EM-005-SARH3- 5/20/94, NOM-006-SARH3- 1/13/95 NOM-006-RECNAT- 5/28/97
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (10/23/95) 1997

almacenamiento de hojas de palma de vegetacion 12/9/94

forestal

(Requirements, criteria, and specifications for the

harvesting, movilization, and storage of palm leaves)

Procedimientos, criterios, y especificaciones para NOM-EM-006-SARH3- 4/13/94, NOM-007-SARH3- 1/13/95 NOM-007-RECNAT- 5/30/97
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (10/23/95) 1997

almacenamiento de ramas, hojas o pencas, flores, 12/20/94

frutos, y semillas de vegetacion forestal

(Requirements, criteria, and specifications for the

harvesting, movilization, and storage of fruits)

Procedimientos, criterios, y especificaciones para NOM-EM-007-SARH3- 6/24/94 NOM--008-SARH3- 1/13/95

realizar el aprovechamiento, transporte, y 1994 Established | 1994

almacenamiento de cogollos de vegetacion forestal 12/9/94

para ta obtencion de ixtles

{Requirements, criteria, and specifications for the

harvesting, movilization, and storage of plantings)

Procedimientos, criterios, y especificaciones para NOM-EM-008-SARH3- 5/20/94, NOM-009-SARH3- 1/16/95 NOM-009-RECNAT- 6/26/96
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (10/23/95) 1996

almacenamiento de latex de vegetacion forestal 12/9/94

(Requirements, criteria, and specifications for the

harvesting, movilization, and storage of latex)

Procedimientos, criterios, y especificaciones para NOM-EM-009-SARH3- 5/20/94, NOM-010-SARH3- 1/16/95 NOM-010-RECNAT- 5/28/96
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (10/23/95) 1996

almacenamiento de hongos , 6/20/94,

(Requirements, criteria, and specifications for the Amended

harvesting, movilization, and storage of fungui) 12/9/94

Procedimientos, criterios, y especificaciones para NOM-EM-010-SARH3- 4/13/94, NOM-011-SARH3- 1/17/95 NOM-011-RECNAT- 6/26/96
realizar el aprovechamiento, transporte, y 1994 Established | 1994 (10/23/95) 1996

almacenamiento de musgo, heno, y doradia 12/20/94

(Requirements, criteria, and specifications for the
harvesting, mavilization; and storage of lichen)
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navidad de las especies Pinus sylvestris, Pseudotsuga
menziesii, y del genero Abes

(Requirements, criteria, and specifications to regulate
the

importation of Christmas trees, species Pinus
sylvestris, and Pseudotsuga menziesii, and generus
Abes)

Issue Emergency Rule Proposed Rule Final Rule
Procedimientos, criterios, y especificaciones para NOM-EM-011-SARH3- 4/13/94, NOM-012-SARH3- 1/17/95 NOM-012-RECNAT- 6/26/96
realizar el aprovechamiento de lenia para uso 1994 Established | 1994 (10/23/95) 1996
domiciliario
{Requirements, criteria, and specifications for the
harvesting, movilization, and storage of fire wood)
Procedimientos, criterios, y especificaciones que NOM-EM-012-SARH3- 1/4/95, NOM-013-RECNAT- 77197
regulan sanitariamente la importacion de arboles de 1994 Established | 1997

Procedimientos, criterios, y especificaciones que
regulan sanitariamente la importacion de paletas
(tarimas), paletas-cargas, otras plataformas para carga
y diversos envases de madera nueva usada
(Requirements, criteria, and specifications for the
harvesting, movilization, and storage of pallets)

NOM-014-RECNAT- 8/11/97
1997

* The only rules appearing in this Appendix are those published by DIGSA (NOM-ZOO), DIGSV (NOM-FIT), and DIGF (NOM-RECNAT).

Technical measures like labeling or those affecting food safety are not included in this list. Rules appearing under the denomination NOM-
SARH were enacted when SAGAR was still known as Secretaria de Agricultura y Recursos Hidricos.

Source: The Mexican Diario Oficial.
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)] i D {7 D § Import Consumer Surplus Producer Surplus Net Welfare
Price * Output  [Consumption|  Value [O)] [¢)] Gain
{(5/Short ton) { (Short tons) { (Short tons) [t3] Total Change Tota} Change )
Autarchy 1,416 128,406 128,406 130,329,276 159,120,090
Fiee Teade (5o risk) 878 116,223 222,723 | 93,507,000 | 221,930,370 | 91,601,094 | 93,314,846 | -65,805,244 | 25,795,850
NM {=1) 1,718 96,226 96,216 0 96,625,087 | -33,704,189 | 148,635,901 | -10,484,189 | -44,188378
ree Trade Nnt (=05} 920 115,233 216,398 88,831,650 | 215,665,106 | 85335830 96,080,899 | -63.039,191 | 22,296,639
':nnd risk)
{60-20) AM {1=00345) 881 116,154 222,287 93,184,401 | 221,498,067 | 91,168,791 | 93,508,704 | -65,614,386 | 25,554,404
"Am {n=1.35E-06) 878 116,223 222,273 93,506,874 | 221,930,201 | 91,600,925 93,314,921 | -65,805,169 | 25,795,756
NM (n=1) 1,583 109,407 109,407 ] 110,546,999 | -19,782,277 | 154,927,660 | 4,191,430 | -23,974,707
 roe Trade N (n».05) 913 115,882 217,057 | 88,831,650 | 216,361,201 { 86,031,925 | 96,395,487 | -62,724,603 | 23,307,322
{and risk) -
@0-10) - L - AM (iom. 60348) 880 116,199 222332 | 93,184,401 | 221,546,097 | 91,216,821 | 95,527,410 | 63,592,680 | 25,624,142
A Am (g-|_35[;.o‘5) . 578 116,223 222,723 93,506,874 | 221,930,220 | 91,600,944 | 93,314,929 | -65,805,161 | 15,795,783
O PO 1,457 123,451 123,451 ] 125,204,976 | -5,124,300 | 159,800,091 | 680,001 | -4.444,299
rm»” wad . NM sy 907 116,584 217,759 | 88,831,650 | 217,094,100 | 86,764,824 | 96,639,108 | 62,480,982 | 24,283,343
{and risk) - * -
{20-0) AM (1=.00345) 880 116,248 222,381 93,184,401 | 221,596,667 { 91,267,391 } 93,544,220 | -65,575,870 | 25,691,521
' Am (“-}_355‘,06) 878 116,223 222,273 93,506,874 1 211,930,239 | 91,600,963 | 93,314,936 | -65.805,154 | 25,795,809

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply
S1 and demand D1 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Free
Trade (and no risk) denotes imports are not harmfui for the U.S. Free Trade (and risk) denotes such trade involving a certain
probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of
reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum
(M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus,
NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimurm” estimates, and so for. Estimated probabilities appear
hetween hrackets.
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D 4 D t b 1 Import Consamer Surplus Producer Surplus Net Welfare
Price * Output  {Consumption Value (5] (3] Giain
$/Short ton) | (Short tons) 1 (Short tons) (¢ Totaf Change Total Change [63]
Autarchy 1416 128,406 128,406 130,329.276 159,120,090
Limited Trade (no risk) 1,390 127,824 131,644 3,353,082 | 136,948,358 | 6,619,082 | 155828508 | -3,201,882 | 3,327,500
NM (n~1) 118 96,226 96,226 [ 96,625,087 | 33,704,189 | 148,635,901 | -10,484,189 | 44,188,378
Limited Nin (71=.85) 1,406 126,244 1298713 3,185428 | 134,932,194 | 4602918 | 155,468,878 | -3,651,212 | 951,706
Frade (and
risk) ] )
(60-20) AM (n=.00345) 1,391 127,715 131,522 3341514 | 136,809,243 | 6,479,967 | 155,803,694 | -33163% | 3,1635M
Am (1=1.3SE-06) 1,390 127,824 131,644 3,353,082 | 136,948,304 | 6,619,028 | 155828498 | -3291.502 | 3327436
NM {r=1) 1,583 109,407 109,407 0 110,546,999 | -19,782,277 | 154,927,660 | -4,192.430 | -23,974,707
Limited Nin (n=.18). 1,400 126,903 130,532 3,185428 | 135,628,290 | 5299014 | 155,783,466 | -3,336.624 | 1,962,390
[rade (and| : i
(:::3,, - AM (R=00345) 1,391 127,760 131,567 3,341,514 | 136,857,273 | 6,527,997 | 155,825,400 | -3.294,6%0 | 3233307
Arn (o1 3SE-06). 1,39 127,824 131,644 3,353,082 135948,342 | 6619066 | 155,828,507 | -3,201,583 | 3327483
1,457 123,451 123,451 0 125,204,976 | -5,124,300 | 159,800,091 | 680,001 | -4,444,299
CLimited | N (s A 10e 127,605 131,234 3,185,428 | 136,361,189 | 6,031,913 ] 156,027,087 | -3,093,003 | 2938910
ﬂldﬁ(ﬁn@ : e
(;';!% 1AM (= 00348) 1,390 127,809 131,616 3341514 | 136,907,843 | 6,578,567 | 155,842,210 | -3,277,880 | 3,300,687
Aw (7=1.3SE-06) 1,390 127,824 131,644 3,353,082 | 136,948,358 | 6,619,082 |155828,513 | -3,291,577 | 3,327,505
Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply
$1 and demand D1 are specified in text. Autarchy denotes an scenaric where there is no entry of avocados from Mexico.
Limited Trade {and no risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited
Trade (and risk) denotes such trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20),
denote the percent of increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak.
Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as estimated
by Nyrop (1995) and APHIS (Firko. 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum”
estimates, and so for. Estimated probabilities appear between brackets.
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D 1 De it 4] ! Import Consumer Surplus Producer Surplos Net Welfare
Price * Oatput  [Consumption|  Value [43] ) Gain e
o
=2
$/Short ton) | (Short tons) | (Short tons) ® Total Change Tatal Change s) (T
|E
Autarchy 1,950 149,496 149,496 189,071,119 230,894,674 w
Free Trade (1 risk) 878 116,223 196,445 | 70434916 | 369,643,632 | 180,572,513 | 93,314,846 |-137,579.828 | 42,992,685 I |
f el
RM (n=1) 2,605 106,272 106,272 0 108,180,386 | -80,890,733 | 238,450,328 | 7,555,654 | -73,335,079 2 B
: = B
cee Trade| N (X=05) 964 115,725 191,936 | 184,914,745 | 356,570,470 | 167,499,351 | 100,571,620 |-130,323,054 | 37,176,297 E's b
{and risk) g =
| (60-20) AM (=.00348) 884 116,189 196,134 70,671,380 | 368,741,584 | 179,670,465 | 93,815,563 |.-137,079,111 | 42,591,354 g e
= 8
Ain (r1 3SE~6) 878 116,223 196,445 | 70,434,916 | 369,643,279 | 180,572,160 | 93,314,921 |-137,579,753 | 42,992,407 S g
NM (r=1) 2,338 120,367 120,367 0 138,771,957 | -50,299,162 { 241,349,020 | 10,454,346 | -39,844,816 w g
- n bt &
o]
kece trade] - Nm(meos 951 116,430 191,641 | 72,476,661 | 358,100,048 | 169,028,529 | 100,716,555 |-130,178,119 | 38,850,810 g =]
(asid ¥isk) — o o
(40-10) AM (#=00345) 883 116,237 196,183 | 70,592,318 | 368,847,125 | 179,776,006 | 93,825,564 |-137,069,110 | 42,706,8% o g
Al (5w1:15E-06) 878 116,223 196,445 | 70,434,916 | 369,643,320 | 180,572,201 | 93,314,929 |-137,579,745 | 42,992,456 -
: o ]
TNty ] 2089 134,814 134,814 ° 174,085,394 | 14,985,725 | 237,544,393 | 6,649,719 | -8336,006 ® o
e 5 E
krcotrazd - M 937 117,153 193,363 | 71,408,770 | 359,865,720 | 170,794,601 | 100,526,323 |-130,368,351 | 40,426,250 ’:é S
(and iy [ B S
{e-0) 882 116,287 196,232 | 70,511,490 | 368,968,956 | 179,897,837 | 93,812,438 |-137,082,236 | 42,815,601 e =
, -
Al {1=1.35E:06) 878 116,223 196,445 | 70,434,916 | 369,643,368 | 180,572,249 | 93,314,936 |-137,579,738 | 42,992,511 w -_81
= =
e &
Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply 4 3
S1 and demand D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Free E o
Trade (and no risk) denotes imports are not harmful for the U.S. Free Trade (and risk) denotes such trade involving a certain = :‘3
probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of =
reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum =
(M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, E
NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum’” estimates, and so for. Estimated probabilities appear a
between brackets. o
=
o
ﬂ
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D th D tic D th Import Consumer Surplus Producer Surpiuns Net Welfare

Price * Output  [Consumption Value [£] [£5) Galn ...]

-]

=

$/Short ton) | (Shert tons) | (Short tons) {® Total Change Total Change (€3] ?

Autarchy 1,950 149,496 149,496 189,071,119 230,894,674 :L

Limited Trade (n6 risk) 1,899 139,340 143,159 3,353,082 | 104,904,046 | 15,832,927 | 223,755404 | -7,139.270 | 8,693,657 ] =
B &

| b

NM (w=1) 2,608 106,272 106,272 [} 108,180,386 | -80,890,733 | 238,450,328 | 7,855.654 | -73.335,079 -

o a

Limited Nih (1=.05) 1,934 137,687 141315 | 3185428 | 200,067,863 | 10,996,744 | 224,490,150 | -6,404,524 | 4,592,220 E.’ o
Trade m [=9

(and risk) w

(©0-20) AM (1=.00345) 1,901 139,226 143,032 3,341,514 | 204,570,349 | 15,499,230 | 223,806,101 | -7,088,573 | 8,410,657 = 2]
= 8

Am (1=1.35E-06) 1,899 139,340 143,159 | 3,353,082 | 204,904,046 | 15,832,927 | 223755424 | -7,139,250 | 8,693,677 g g

:

NM (n1} 2338 120,367 120,367 0 138,771,957 | -50,299,162 | 241,349,020 | 10,454,346 | -39,844,816 w E

_ 6

et

Limited N (1w, 18) 1,921 133,391 142,019 3,185.428 | 201,597,442 | 12,526,323 | 224,635,085 | -6,259.580 | 6,266,734 g =]
(u:;‘:!:k) [~ T~ |
40-10) AM (re00345) 1,901 139,275 143,080 3341514 | 204,675,890 | 15,604,771 | 223816102 | 7,078,572 | 8526199 -] 2
N -,

Ay (reasE0g) ] 1899 139,340 143,159 3,353,080 | 204,904,046 | 15,832,927 | 222,755,428 | 7,139,246 | 8,693,681 ‘ [~

NM =ty o] 2089 134,814 134,814 0 174,085,394 | -14,985,725 | 237,544,393 | 6,649,719 | -8,336,006 g )
Moy 2 B

Limited NM (n=~.08) 1,907 139,114 142,742 3,185,428 | 203,363,113 | 14,291,994 | 224,444,853 | -6,449.821 | 7,842173 8- g
Trade’ ; [~}
(and risk) o B
P AM (2=,00345) 1,900 139,324 143,130 3,341,514 | 204,797,722 | 15,726,603 | 223,802.976 | -7,091,698 | 8,634,905 - g

g &
Al (151 3SE-06) 1,899 139,340 143,159 3,353,082 | 204,904,046 | 15,832,927 | 223,755,423 | 7,139,251 | 8,693,676 % .g
S

w B

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply g’ '?'l
S1 and demand D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. X 34
Limited Trade (and no risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited :‘U
Trade (and risk) denotes such trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), E -]
denote the percent of increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak. = =
Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as estimated E:
by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” g
estimaies, and so for. Estimaied probabiiiiies appear beiween brackets. =
=

]

q
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N 3

n "

D te Import Consumer Surplus Producer Surplus Net Welfare
Price ¢ Qutput  |Consumption Value ) [£)] Gain
$/Short ton) | (Short tons) | (Short tons) [£1] Total Change Total Changs *
Autarchy 1448 124,492 124,492 126,278,165 132,732,851

Free Trade (6 risk) 878 103,997 222,723 | 104,241,428 | 221,930,370 | 95,652,205 | 67,388,100 | -65.344,751 | 30,307,454

NM (n=1) 1,781 90,720 90,720 0 90,770,852 | -35,507,313 | 119,243,485 | -13,489,366 | -48,996,679

Free Trade N (r~.05) 964 103,333 220,873 99,029,357 | 215,372,394 | 89,094,229 | 69,980,869 | -62.751,982 | 26,342,247

(and risk)

(60-20) AM (1=.00245) 884 103,951 227,250 103,881,795 | 221,477,870 | 95,199,705 | 67,567,001 | -65,165,850 | 30,033,858

Am {n=1.38E-06) 878 103,997 227,723 | 104,241,428 | 221,930,193 | 95,652,028 | 67,388,170 | -65,344,681 | 30,307,347

NM (1) 1,637 103,867 103,867 0 104,715,448 | -21,562,717 | 125,526,114 | -7.206,737 ] -28,769,454

foiee Tradi N (n=.05) 916 103,991 221,530 99,029,357 | 216,069,624 | 89,791,439 | 70,295,001 | -62,437,850 | 27,353,609
(and risk) -

010 | ANg (i 0345) 904 103,997 127,296 | 103,881,795 | 221,525,979 | 95247814 | 67,588,676 | -65,144,175 | 30,103,639

878 103,997 227,723 | 104,241,428 | 221,930,212 | 95,652,047 | 67,388,178 | -65,344,673 | 30,307,374

1,502 118,211 118,211 0 109,735,364 | -16,542,801 | 131,050,322 | -1,682,529 | -18,225330

feree 1o ﬁé %09 104,708 222,247 99,029,357 | 216,320,620 | 90,042,455 | 70,571,211 | -62,165,640 | 27,880,815

{and sk} |
(0-0y - 900 104,046 227,345 | 103,881,795 | 221,543,297 | 95,265,132 | 67,607,735 | -65,125,116 | 30,140,016
Ani ku-l,ym) 878 103,997 227,723 | 104,241,428 | 221,930,219 | 95,652,054 | 67,388,186 | -65,344,665 | 30,307,389

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply
82 and demand D1 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Free
Trade (and no risk) denotes imports are not harmful for the U.S. Free Trade (and risk) denotes such trade involving a certain
probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of
reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum
(M) and minimum (m} probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus,

NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear
between brackets.
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D | Dy it D tie lmport Consumer Surplus Producer Surplus Net Welfare
Price * Output  |Consumption Value 5) [¢] Gain
$/Short ton) | (Short tans) | (Short tons) [¢3] Total Change Total Change [8}]
Autsrchy 1,448 124,492 124,492 126,278,165 132,732,881
Limited Teade (6o risk) 1425 123,493 127312 3.353,082 | 132,595,056 | 6,316,891 | 129,884,972 | -2,847879 | 3,469,012
NM (r=1) 1,781 90,720 90,720 0 90,770,852 | -35,507,313 | 119,243,485 | -11,489,366 | -48,996,679
1{mited Nm (=.05) 1,966 121,854 123,482 3,185,428 130,503,846 | 4,225,681 129,352,898 | -3,379,953 845,728
Trade
(and risk)
(60-20) AM (n~00345) 1,955 123,380 127,186 3,341,514 132,450,762 6,172,597 129,848,259 | -2,884,592 3,288,005
Am (n=].358-06) 1,425 123,493 127,312 3,353,082 132,595,000 6,316,835 129,884,958 | -2,847,893 3,468,942
NM (n=T) 1,637 103,867 103,867 L] 104,715,448 | -21,562,717 § 125,526,114 | -7,206,737 | -28,769,454
Limited Nm (nn ns) 1,436 122,512 126,140 3,185,428 131,201,076 | 4,922,911 129,667,029 | -3,065,822 1,857,089
Trade }.
{and risk) .
(40-18) AM (ﬂ-'ﬂwiﬂ) 1,432 123,425 127,231 3,341,514 132,498,871 6,220,706 129,869,934 | -2,862,917 3,357,789
A (r1,35K-06) 1,428 123,493 127312 3,353,092 | 132,595,018 | 6,316,853 | 129,884,966 | -2,847,885 | 3,468,968
: NM (x=1) 1,502 118,211 118,211 ¢ 109,735,364 | -16,542,801 ] 131,050,322 } -1,682,529 | -18,225,330
| Limited: NM (0 1,938 123,229 126,857 3,185,428 | 131,452,071 | 5,173,906 | 129,943,240 | -2,789,611 | 2,384,205
| (=08) -
{and riak)] - R
{10-0) AM (= 00348) 1,936 123,475 127,281 33415014 132,516,190 | 6,238,025 | 129,888,992 | 2,843,859 | 3,394,166
Am {11 3SE-06) 1,932 123,49 127,312 3,353,002 | 132,595,025 | 6,316,860 | 129,884,974 | -2,847,877 | 3,468,983

Source: From data and maodels applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply
S2 and demand D1 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico.
Limited Trade (and no risk) denotes imports limited to the North East of the U.S which are not harmful for the [1.S.. Limited
Trade (and risk) denotes such trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20),
denote the percent of increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak.
Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as estimated
by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum”

nenbnbsls nom o bonbenrnmen lan ntonsn
estimates, and so for. Estimated probabilitics appcar between brackets.
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D 4 D tic D th Import Consumer Surplus Producer Surplus Net Welfare
Price * Qutput  |Consumption Value {$) £} Gain
$/Short ton) | (Short tans) | (Short tons) [+ Toial Change Total Change [43]
Autarchy 1,982 138,836 138,836 184,629,490 203,049,288
Free Trade (o risk) 878 103,997 196,445 81,169,344 | 369,643,632 | 185,014,142 | 67.388,100 |-135,661,188 | 49,352,954
NM (r=1) 2,646 104,161 104,161 [} 103,925,755 | -80,703,735 | 203,403,084 | 353,79 | -80,349,939
b ree Trade Nin (n=05) 966 104,008 191,831 84,839,916 | 356,357,738 | 171,728,248 | 74,188,849 |-128,860,439 | 42,867,809
(and risk) - -
(60-20) | AM (1=.00345) 884 103,998 196,127 81,442,036 | 368,726,905 | 184,097,415 | 67,857.352 |-135,191,936 | 48,905,479
Am (7»1.35E-06) 878 103,997 196,445 81,169,344 | 369,643,273 | 185,013,783 | 67,388,284 |-135,661,004 | 49,352,779
NM (,‘..'1) 2,376 118,261 118,261 ] 133,963,151 | -50,666,339 | 207,360,593 | 4.311,305 | 46,355,034
ree Trade| - Nm (re08) 953 104,710 192,536 83,698,178 | 357,859,608 | 173,230,118 | 74,386,725 |-128,662,563 | 44,567,555
(and ehsk) |- - .
“0-19) AM (r=00345) 883 104,046 196,175 81,349,907 | 368,830,534 | 184,201,044 | 67,871,005 |-135,178,283 | 49,022,761
AR :(;,;1_351;..95) : 878 103,997 196,445 81,169,344 | 369,643,314 | 185,013,824 | 67,388,289 |-135,660,999 | 49,352,825
N gy 2,097 132,788 132,788 0 168,894,803 | -15,734,687 | 205,559,407 | 2,510,119 | -13,224,568
NM (z=1)
Kiie iiad NM(m—os) 939 105,437 193,262 82,467,675 | 359,606,191 | 174,976,701 | 74,296,665 {-128,752,623 | 46,224,078
(sind risk) [sessesmsecsioniins
(20:0) " 1AM (rim 00348) 882 104,096 196,228 81,257,778 | 368,951,049 | 184,321,559 | 67,864,791 |-135,184,497 | 49,137,062
- A {7%1.35E-06) 878 103,997 196,445 81,169,344 | 369,643,361 | 185,013,871 | 67,388,287 |-135,661,001 | 49,352,870

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply
$2 and demand D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Free
Trade (and no risk) denotes imports are not harmful for the U.S. Free Trade (and risk) denotes such trade involving a certain
probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of
reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum
(M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus,

NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear
between brackets.
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D it D il D ] Import Consamer Surplus Producer Surplus Net Wellare
Prige ® Ontput  |Consumption Value ()] [£] Gain
$/Short ton) | (Shert tous) | (Short tons) $) Total Change Total Change [4}]
Autarchy 1,982 138,836 138,836 184,629,490 203,049,288
Limited Trade (no risk) 1,932 137,599 141,418 3,353,082 | 194,907,682 | 10,278,192 | 196,188,747 | -6,860,541 | 3,417,651
NM (n=1) 1,646 104,161 104,161 0 103,925,755 | -80,703,735 | 203,403,084 353,79 -80,349,939
Limited N (n=05} 1,968 135,927 139,558 3,185,428 190,358,586 | 5,729,09% 196,549,464 | -6,499,824 ~770,728
Trade
(aned risk)
(60-20) AM (r=.00348) 1,934 137,484 141,289 3,341,514 194,593,794 9,964,304 196,213,636 | -6,835,652 3,128,652
Am (n-l.&sm) 1,932 137,599 141,418 3,353,082 194,907,559 | 10,278,669 | 196,188,757 | -6,860,531 3,417,538
NM (n=I) 2376 118,261 118,261 0 133,963,151 | -50,666,339 | 207,360,593 4,311,305 46,355,034
Limited Nm (n=.085) 1,954 136,632 140,260 3185428 | 191,860,455 | 7,230,965 | 196,747,339 | -6,301,949 929,016
Trade EVigY,
{and risk) Lot
(40-10) AM (=, 00345) 1,934 137,532 141,338 3,341,514 194,697,423 | 10,067,933 | 196,227,290 | -6,821,998 3,245,935
Am (1358065 | 19312 137,599 141,418 3,353,082 | 194,907,600 | 10,278,110 | 196,188,762 | -6,860,526 | 3,417,584
. NM (*.1) 2,097 132,788 132,788 0 168,894,803 | -15,734,687 | 205,559,407 | 2,510,119 [ -13,224,568
Limited ] NM (v=.05) 1,940 137,358 140,987 3,185428 | 193,607,038 | 8,977,548 | 196,657,280 | -6,392,008 | 2,585,540
Trade ’ g
(pdrbsk)] 3
(2005 AM (7,00345) 1,933 137,582 141,388 341,514 194,817,938 | 10,188,448 | 196,221,076 | -6,828,212 3,360,236
Am (71 38E06) 1,932 137,599 141,418 3,353,082 | 194,907,647 | 10,278,157 | 196,188,760 | -6,860,528 | 3,417,629

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functiona! forms for supply
S2 and demand D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico.
Limited Trade (and no risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited
Trade (and risk) denotes such trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20),
denote the percent of increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak.
Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as estimated
by Nyrop (1995} and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum”

estimates, and so for. Estimated probahilities ap

near between brackets,
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D i D h D ! Import Consumer Surphis Producer Surplus Net Welfare
Price * Output  {Consumption Value ® [43] Gain
§(S/Short ton) ] (Short tons) | (Shert tons) ) Total Gain Toitsl Transfer to | Infestation 3
Consumérs Losa
Autarchy 1288 132,340 132,430 134,382,870 91,636,967
" Free Trade (no risk) 878 83,904 222,723 | 121,882,204 | 221,930,370 | 87,547,500 | 36,833,761 | 55,189,763 o | 323577137
- NM (el “ 41,952 - 158,716,060 “ “ 18,416,881 “ 18,416,881 | 13,940,856
e Trage] N i=05) “ 79,908 - 125,393,326 “ “ 35,079,772 “ 1,753,990 | 30,603,747
(md rhlk)
(60-20) AM (1~.00348) “ 83,615 “ 122,135,946 “ “ 36,707,122 “ 126,640 | 32,231,097
Am {0+1.3SE-06) “ 83,904 “ 121,882,204 “ “ 36,833,711 “ s1 | 32,357,686
NM (r=1) “ 53,938 “ 148,192,352 “ “ 13,678,846 “ 13,154,916 | 19,202,821
-ree Teade Nin {n=.05) “ 81,636 “ 123,873,508 “ “ 35,838,254 “ 995,500 | 31,362,237
Jtaud risk) -
b-10) AM (7=.00345) “ 83,743 “ 122,023,562 “ “ 36,763,298 “ 70,464 | 32,287,273
Am (ne1.35E-06) “ 83,904 “ 121,882,204 “ “ 36,833,734 “ 28 | 32,387,709
WM (n=l) “ 69,920 “ 134,160,156 “ “ 30,694,801 « 6,138,961 | 26,218,796
e Teadd M sy “ 83,073 « 122,611,822 “ “ 36,469,070 “ 364,602 | 31,993,045
r(rlnd risk)
(20-0) AM (1v=.00345) “ 83,846 “ 121,933,128 “ “ 36,808,363 “ 25,399 | 32,332,338
Am (,,1_555_96) . “ 83,904 “ 121,882,204 “ “ 36,833,751 “ 11 | 32,357,726
Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and
demand D1 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and no
risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk) denotes such trade
involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent
of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and
minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and
Am stand for “Nyrop Maximum?”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets. Symbol (+)
denotes a celi with identicai vaiue than the celi located above.
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D, { b th D th Import Consumer Surplis Producer Surplus Net Welfare
Price * Output  |Consumption Value ) ) Gain
- impies fosa
§($/Short ton) | (Short tons) { (Short tons) ) Total Gsin Loss Totsl Gain Loss [49]
Autarchy 1385 132,340 132,340 134,382,820 91,636,912

Limited Trade (na risk) 1368 130,725 134,544 3,353,082 | 139,048,901 | 4,666,081 - 89,412,656 - 2,224,256 2,441,825

NM (n=1y 1795 85,753 89,572 “ 91,946,755 | 2,408,488 | 44,844,553 | 76,951,094 | 31,132,088 | 45,817,906 | -57,121,883

| imited Trade N (%=.05) 1396 127,01 130,890 “ 135,297,116 | 2,408,488 1,494,192 | 88,708,792 | 1,434,495 4,362,615 | -2,013,824
{and risk)

{60-20) AM (n00345) 1370 130,464 134,283 “ 139,080,001 | 4,697,181 - 89,363,780 - 2,273,132 2,424,049

Am (121.35E-06) 1368 130,728 134,544 “ 139,048,901 | 4,666,081 B 89,412,535 - 2,224,377 2,441,704

NM (r=1) 1634 100,385 104,204 “ 107,478,698 | 2,408,488 | 29,312,610 | 82,017,567 | 23,107,417 | 32,726,762 | -36,523,467

Limited Trade| Nm (n=08) 1384 128.663 132,482 “ 136,934,286 | 2,551,466 - 89,020,949 - 2,615,963 -64,497
“(und risk)

(40-10) AM (n=.0034%) 1369 130,580 134,399 “ 138,901,044 | 4,518,224 - 89,385,222 - 2,251,690 2,266,534

Am (70=1.35E-06) 1368 130,725 134,544 “ 139,048,901 | 4,666,081 - 89,412,559 - 2,224,323 2,441,758

NM (x=1) 1475 117,464 121,283 “ 125,374,232 | 2,408,488 | 11,417,076 | 86,631,104 | 10,266,095 | 15,271,902 ] -14,014,395

Nimiccd Trade| -~ Nm (x=05) 1374 129,973 133,792 “ 138,279,296 | 3,896,476 - 89,271,005 - 2,365,907 1,530,569
(and risk)

(20-0) AM (7=00345) 1368 130,673 134,492 “ 138,998,033 | 4,615.213 - 89,402,802 - 2,234,110 2,381,103

Am {7=1.3SE-06) 1368 130,725 134,544 “ 139,048,901 | 4,666,081 - 89,412,632 - 2,224,280 | 2,418,801

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1 are
specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and no risk) denotes imports limited
to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk) denotes such trade involving a certain probability of pest
outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield, respectively, as a
consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as
estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum’ estimates, and so
for. Estimated probabilitics appear between brackets. Symbol (<) denotes a cell with identical value than the cell located above.
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D Dy b Import Cansumer Surplus Preoducer Surpins Net Welfare
L( Price output consumption Value S) [O)] Gain
¥/Short tou) | (Short tons) | (Short tons) ®) Total Gain Total Transfer to | Infestation ®
Consumers Loss
Autarchy 1640 156,688 156,688 235,163,594 128,455,753
Free Trade (o risk) 878 83,904 196,445 | 98,811,539 | 369,643,632 | 134,480,038 | 36,833,761 | 91.621.991 o | 42,858,047
NM (r=1) « 41,952 " 135,644,854 “ " 18,416,381 “ 18,416,881 | 24,441,166
Free Nm (n=.0%) “ 79.908 “ 102,319,486 “ “ 35,077,772 “ 1,753,990 | 41,104,057
Trade :
and risk); .
(60-20) | AM (e=00348) “ 83,615 “ 99,064,818 “ “ 36,707,122 “ 126,640 | 42,731,407
Am (K*LSSMG) “ 83,904 “ 98,811,638 “ “ 36,833,761 “ 1] 42,858,046
NM (z=1) - 53,938 “ 125,121,363 “ “ 23,678,846 “ 13,154,915 | 29,703,131
Free N {1t=08) “ 81,636 “ 100,802,553 “ “ 35,838,284 “ 995,508 | 41,862,539
Trade .
and risk)! .
(40-10) | AM (m=.00345 “ 83,743 “ 98,952,465 “ “ 36,763,298 “ 70,469 | 42,787,578
Al (re1.ISE-06) « 83,904 “ 98,811,594 “ « 36,833,761 “ 1] 42858046
b e o « 69,920 “ 111,089,459 “ “ 30,694,081 “ 6,139,681 | 36,718,366
R M i)y ] “ 83,073 “ 99,540,520 “ “ 36,469,070 “ 364,692 | 42,493,385
Trade RO
'?:of;k) AM (00348} “ 83,846 “ 98,862,334 « “ 36,808,363 “ 25,399 | 42,838,648
Abt (=1, 35E-0) « 3,904 » 98,811,539 “ « 36,833,761 « 1| 42,858,046

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and
demand D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and
no risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk) denotes
such trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in
cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote
maximum (M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995).
Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, *“Nyrop minimum” estimates, and so for. Estimated probabilities appear
between brackets. Symbol () denotes a cell with identical value than the cell located above.
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D i D H D 1 Import Consunter Surplus Producer Surplus Net Welfare
Price* output consumption Value (O] ) Galin
- tmplies loss]
§S /Short tons) (Short tons) | {Short tons) (Y] Total Gain Loss Total Gain Loss [¢3]
Autarchy 1640 156,688 156,688 - 235,163,594 128,455,753
Limited Trade {ind no 1614 154,218 158,037 3,353,082 | 243,794,198 | 8,630,230 0 124,437,988 - 4,017,765 | 4,612,465
NM (p=1) 2385 113,959 117,778 “ 137,434,931} 4,563,486 102,292,149 | 135,898,343 | 71,670,466 64,127,877 -90,286,074
(o
Limnited | Nm (p+.0%) 1668 151,541 155,360 “« 235,758,899 4,563,486 3,968,181 126,163,546 3,824,734 6,116,941 ~1,696,902
Trade
ang ik’
AM (p=.00345 1617 154,030 157,849 “ 243,226,180 8.062,586 0 124,563,482 - 3,892,271 -3,892,263
(60-20)
Am (p=1.35E- 1614 154,218 153,037 “ 243,793,975 | 8,630,381 0 124,438,037 - 4,017,716 4,612,665
NM (p=1) 2098 128,917 132,736 “ 173,325,514 4,563,486 66,401,566 | 135,265,361 | 52,686,662 45,877,055 -51,611,847
Limited | wyy (p=.0%) 1642 15,719 156,538 “ 239,278,517 4,563,486 448,553 125,420,995 437,019 347,777 1,080,175
Trade
and visk :
{ 40_10) AM (p=.00349) 1615 154,114 157,933 “ 243,478,378 8,314,784 o 124,507,828 - 3,947,915 4,366,859
Am (p=1.3SE- 1614 154,218 158,037 “ 243,794,074 8,630,480 0 124,438,015 - 4,017,738 4,612,742
NM (p=1) 180% 144,041 147,860 “ 213,974,927 | 4,563,486 25,752,153 | 130,267,465 | 23,221,004 | 21,409,292 | -15,960,329
Limited | nMm (p=.08) 1624 153,678 157,494 “ 242,153,413 | 6,989,819 0 124,799,055 - 3,656,698 333311
Trade - '
Kand risk ) “
(20-8) AM (ps,m345) 1614 154,180 157,999 243,680,429 8,516,835 0 124,463,165 - 3,992,698 4,524,137
Amn (p=1,35E: 1614 154,218 158,037 “ 243,794,153 | 8,630,550 [} 124,437,997 - 4017756 | 4,612,803

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. {1993). Functional forms for supply S1 and demand
D2 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and no risk) denotes
imports limited to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk} denotes such trade involving a certain
probability of pest cutbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and perccnt of reduction in yield,

respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and mi

miuin (i) piobabilivies of
outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”,
“Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets. Symbol (<) denotes a cell with identical value than
the cell focated above.
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Price Domestic | Domestic Imports Consumer Surplus Producer Surplus Net Welfare
output  [consumption Value¢ [£3] (3] Gain
5 /Short tons)] (Short tons} | (Short tons) ) Total Gain Total Transfer to | Infestation (]
Consumers Loss
Autarchy 1472 121,637 121,637 - 123,331,983 68,726,799
Free Trade (and nd risk) 878 53,069 222,723 | 148,956,212 § 221,931,912 | 98,59,929 | 17,885,390 | 50,841,409 [ 47,758,520
NM {p=1) . 19,965 . 178,021,524 . . 6,728,726 - 11,156,664 | 36,601,856
e Trade] - N (105) . 49,682 . 151,929,998 . . 16,743,973 . 1,141,417 | 46,617,103
J(and risk)
(60:20) | AM (p=.0034%) b 52,823 . 149,172,200 * . 17,802,391 . $2,999 47,675,511
A (p=1.3SE-05) . 3,069 . 148,956,212 . * 17,885,390 . 0 47,758,520
NM (%1 . 17,831 . 171,115,126 . . 9,379,438 * 8,505,952 | 39,252,568
bvee Trade] * Tn (pe0%) . 51,026 . 150,749,966 * * 17,197,343 J 683,047 | 47,070,473
and risk)
(40-10). 1 AM {p~.00348) . 52,928 . 149,082,644 . . 17,836,535 » 43855 | 47,709,665
S Am (p=1.35E-06) * 53,069 * 148,956,212 . * 17,885,390 * 6 47,758,520
1 NMG~D) v 39,604 . 160,778,482 . * 13,347,382 * 4,538,008 | 43,220,512
vee Tradd M (08 * 52,228 . 149,694,610 * . 17,601,847 . 283,543 | 47,474,977
(and risk) [t
Q0-0) 1. AN (p=.00345) v 53,009 - 149,008,892 * * 17,865,467 * 19,923 47,738,597
A (p=1.35E-06) * 53,069 * 148,956,212 * . 17,885,390 * 0 47,758,520
Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S2 and
demand D1 are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and
no risk) denotes imports limited to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk) denotes such
trade involving a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost
and percent of reduction in yield, respectively, as a consequence of the post outbreak. Acronyms NM, N, AM, and Am denote
maximum (M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus,
NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear between
brackets. Symbol (<) denotes a cell with identical value than the cell located above.
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D, ey

Domesti Domestt Import Consumer Surplus Prodacer Surplus Net Welfare
Price * output  |consumption Value ) ® Gain
- impliey
Loss)
$ /Short tons)| - (Shortt3 | (Short tons) (£ Total Gain Lass Totat Transler to | Infestation
tons)3 Consunters Loss (4]
Autarchy 1,472 121,637 121,637 - 123,331,983 68,726,799
Limited Trade (and no risk) 1,457 119,618 123,437 3,353,082 | 125,401,901 | 2,069,918 . 17,885,390 ) 1,808,450 261,468
NM (p=1) 1,964 12,676 76,495 “ 75,730,491 221,952 47,823,444 6,728,726 48,077913 | 61,998,073 -61,521,652
Limited Nm {p~.05) 1,488 115,918 119,734 “ 121,620,629 221,952 1,933,306 16,743,973 49,437,297 51,982,826 4,256,883
Trade :
(and risk)
(60-20) AM (p~.00345) 1,459 119,358 123,174 “ 125,136,908 | 1,804,925 - 17,802,391 0 1,878,993 -74.068
Am (p~1.15E-06) 1,457 119,618 123,437 “ 125,401,901 2,069,918 - 17,885,390 0 1,808,450 261,468
NM (p~1) 1,783 86,756 90,575 - 90,809,278 221,952 32,744,657 9,379,438 50,004,754 59,347,361 -41,868,312
Limited Nm (p=.05) 1,478 117,404 121,223 “ 123,191,419 221,952 361,516 17,197,343 [ 51,534,456 | -51,674,020
Trade
and ri;k] . 0.4 “ 5
(An-10) AM (p-.BOMS)k 1,458 119,463 123,282 115,260,238 1,928,255 - 17,836,535 [ 1,872,173 55,082
Am (p135E-06) 1,457 119,618 123437 “ 125,401,901 | 2,069,918 - 17,585,390 [} 1,808,450 261,468
ﬁM =) 1,600 103,790 107,609 “ 108,899,338 221,952 14,654,600 13,347,382 50,387,087 55,379,417 | -19,424978
Limited | - NM (p~<05] 1,464 118,714 122,533 « 124,522,798 | 1,190,815 - 17,601,847 ] 2,041,589 -850,774
Treade . -
Jond risky ==, O 3 1,457 119,555 123,374 “ 125,383,598 | 2,051,615 - 17,865,467 0 1,882,677 168,938
(20-0) | AM (p=00345) . ; 5 051, 868, 882 ,
Am (p=1.35E.06) 1,487 119,618 123,437 “ 125,401,901 | 2,069.918 - 17,885,390 o 1,808,173 261,745

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S2 and demand D1
are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and no risk) denotes imports
limited to the North East of the U.S which are not harmful for the U.S.. Limited Trade (and risk) denotes such trade involving a certain probability
of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield, respectively, as a
consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a
year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum”
estimates, and so for. Estimated probabilities appear between brackets. Symbol () denotes a cell with identical value than the cell located above.
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Price Domestic Domestic Imports Consumer Surplus Producer Surplus
ontput consumption Value ) [4))
S /Shart tons)} (Short tons) | (Short tons) (4] Total Gain Totat Transfer to | Infestation
Consumers Loss
Antarchy 1710 153,030 153,030 0 224,312,737 100,485,857
Free Trade (and fio Fisk) 878 52,555 196,445 | 126335,881 | 369,643,632 | 145,330,805 | 17,721,873 | 82,763,984 0 62,566,911
NM =1 “ 19,786 “ 155,107,388 “ “ 6,671,804 “ 11,050,069 51,516,842
Free
Trade Nm (p=.05) “ 49,204 “ 155,107,388 “ “ 16,591,767 “ 1,130,108 61,436,805
{and
risk) | AM (p=.00345) « 52312 “ 129,278,331 « “ 17,639,929 “ 81,944 | 62,484,967
k60-20)
Ant {p=1.3SE.06) “ 52,558 “ 126,549,192 “ “ 17,721,840 “ 32 61,566,879
NM (p~1) “ 27,574 “ 126,335,914 “ “ 8,265,089 “ 9,456,783 | 53,110,127
Pree “ 50,534 “ 148,268,857 “ “ 16,859,541 “ 832,332 61,734,579
Trade Nm (p=.05) & ,268, ,859,. s 1134,
(and
risk) | M (p=00345) « 52,411 “ 128,110,291 “ “ 17,662,321 “ 59,552 | 62,507,350
40-10)
Am (p<LISE-06) « 51,518 “ 126,461,943 “ “ 17,721,849 “ 23| 62,566,887
NM (p=1) “ 34,231 “ 126,335,880 “ “ 13,228,881 “ 4,492,992 58,073,919
Free
Trade | NM(p=.05) “ 51,723 u 138,034,433 “ “ 17,441,315 « 280,557 | 62,286,353
{(and.
risk) « “ u
2062.8] “AM (p=00345) “ 52,487 127,066,331 “ 17,702,280 19,503 | 62,544,318
66,-0)
A (p=L3SE-06) “ 52,555 « 126,386,846 “ “ 17,721,865 “ 8] 62,566,903

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and
demand D1 are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade
(and no risk) denotes imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk)
denotessuch a tr,ade involves a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of
increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and
Am denate maximum (M) and minimum (m) prohabilities of outhreak during a year as estimated hy Nyrop (1995) and APHIS
(Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated
probabilities appear between brackets. Symbol (') denotes a cell with identical value than the cell located above.
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D ! D ! D 1 Impert Consumer Surplus Producer Surplus Net Welfare
Price * output consumption Value [} [+3) Galn
~ implies loss!
$ /Short tons)] (Shortl3 | (Short tons) O] Total Gain Loss ‘Total Transfer to | Infestation [£3]
tons)3 Consumers Loss
Autarchy 1,710 150,030 153,030 - 214,312,737 100,486,062
Limited Trade (and vo risky] 1,690 150,212 154,031 3,353,082 | 231,196,089 | 6,860,529 0 97,519,884 0 2,966,178 1,894,351
NM (p=1) 2,517 107,094 116,913 “ 121,686,051 3,857,243 106,483,929 | 103,509,314 | 65,679,040 62,655,788 -99,603,434
Limfted N (p=.05) 1,741 147,558 151,377 “ 223,343,888 | 3,857,243 4,826,092 98,688,738 4,610,568 6,407,892 -669,907
Trade
(and risk)
(60-20) AM (p=.00345) 1,694 150,048 153,867 “ 230,621,299 6,308,562 0 97,606,042 0 2,880,020 3,428,542
Am {p=1.35E-06) 1,690 150,233 154,052 “ 231,173,266 6,860,529 0 97,519,749 L] 2,966,313 3,894,216
NM (=1} 2,214 122,385 126,204 - 156,416,223 3,857,243 71,753,757 | 104,518,854 | 51,796,318 47,763,527 -63,863,713
‘Limtied | Nm (p08) 1,721 148,646 152,465 “ 226,513,682 | 3,857,243 | 1,656,298 | 98,225318 | 1,603,497 | 3,864,241 -59,799
Trade
(.nﬂ risk 692 50,12, 53,9 “ 230,847,915 6,535,178 L] 97,570,249 o 2,915,813 3,619,365
(40-10§ AM (p=.00345) 1,69 150,123 153,942 ,847, 535, 1570, 915, 619,385
Am (o1 ISE-06} 1,690 150,233 154,052 “ 231,173,266 6,860,529 0 97,519,822 ¢ 2,966,241 3,894,288
NM.¢p=1) 1,924 138,038 141,854 “ 196,595,678 3,857,243 31,574,302 | 101,991,133 | 26,981,104 25,476,034 -26,211,989
Limited | N3 (g.05) 1,702 149,589 153,408 « 229,277,270 | 4,964,533 0 97,810,308 0 2,675,754 1,288,779
- Teade
(and risk) \ 1,691 150,189 154,008 “ 231,042,056 | 6,729.319 0 97,539,996 0 2,946,066 3,783,253
(20-0) | AM (p=00348) - K B | ,042, A ,539, 4946, 783,
Am (p=1.I5E-06) 1,690 150,234 154,053 = 231,173,266 | 6,860,529 0 97,519,884 0 2,966,178 3,894,351

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1
are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade (and no risk) denotes

imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotes trade involving a certain

probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield,
respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of
outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”,
“Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets. Symbol ” denotes a cell with identical value than the
cell located above. Symbol (*) denotes average national domestic price excluding North Eastern winter regional market

uny Suoq ‘opedy pammry ‘7 pue S ‘uoneysayui jsod e

NQIYoLJ JON d.1e sprodwi] uedrxapq Ji 3oedui] srarouody pajeminsy 9[-V dqeL

)V pa



TV xpuaddy

pLT

Price Damestic | Domestic Imports Consumer Surplus Producer Surplus Net Welfare
output consumption Value » [t 9] Gain
IS /Short tons)| (Short tons) | (Short tons) ) Total Gain Total Tranafer to | Infestation )]
Coasumers Loss
Antarchy 1,416 128,406 128,406 - 130,329,276 159,120,090
Free Trade (and no tisk) 878 116,223 222,722 93,506,315 | 221,930,370 | 91,601,004 | 93314,845 | 65,805,244 0 | 25795850
NM (p=1) * 87,013 “ 119,152,288 “ hd 72,033,251 “ 21,281,595 2,397,728
Free
Trade Nm (p=0%) “ 113,441 - 95,948,718 “ " 91,288,028 “ 2,026,818 | 23,769,728
(and
risk) AM (p=00345) “ 116,022 “ 93,682,600 “ “ 93,165,508 - 149,338 | 25,645,512
(60-20) .
Am (phl;jsm “ 116,223 “ 93,506,122 “ " 93,314,789 “ 57 | 25,795,793
NM (p=1) hd 99,488 “ 108,199,452 “ “ 81,738,828 “ 11,576,621 14,271,681
Free - 114,956 “ 94,618,548 “ “ 92,438,823 “ 876,023 24,919,827
Trade Nm (p.0S) 0 h 1438, s Lt
{and =
visk) AM (.00345] “ 116,133 “ 93,588,142 « “ 93,252,841 “ 62,005 | 25,732,845
(40-10} .
Ain (p=1.35E-06) “ 116,223 “ 93,506,122 “ “ 93,314,822 “ 24 | 25,795,826
NM (p=1} ; : ; “ 112,909 “ 96,415,814 “« “ 91,316,987 “ 2,000,402 | 23,795,443
Pree | o “ “ 79,088 “ “ “ "
Trade |- NMi{p~05) 116,026 93,679,0 93,228,423 86,434 | 25,709,416
(and S
risk) AM (p'&lﬁ‘ﬁl “ 116,209 “ 93,518,414 “ “ 93,308,828 “ 5,018 | 25,789,837
{20-0) {- ;
Am (+1.38E-08), - 116,223 “ 93,506,122 “ “ 93,314,844 “ 2 | 25795848

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and

demand DI are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade (and

no risk) denotes imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotessuch a
tr,ade involves a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and

NN vy Armata smeneriay
percent of reduction in yield, respectively, as a consequence of the pest cutbreak. Acronyms NM, Nm, AM, and Am denote maximum

(M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop {(1995) and APHIS (Firko, 1995). Thus, NM, Nm,
AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets.
Symbol () denotes a cell with identical value than the cell located above.
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Dy th D i D tl Imports Consumer Surplus Producer Sarphn Net Welfare
Price * outpint | consumption Value [£1] ) Gain
(0]
1S /Short tons)] (Short tons) § (Short tons) [43] Total Gain Loss Total Transfer to | Infestation
Cansumers Loss
Autsrchy 1.416 128,406 128,406 - 130,319,276 159,120,090
Limited Trade (snd no risk) 1,390 127,824 131,644 3,353,082 | 136948358 | 6,619,082 - 155,828,508 - 3,291,582 | 3,327,500
. NM (p=t) 1,679 96,083 99,902 “ 103,801,571 3,284,769 29,812,474 | 145,363,298 | 24,878,278 | 38,635,020 [-40,284,447
Limited Nm (p=.05) 1,413 124,980 128,799 “ 134,017,944 3,688,668 - 155,065,528 - 4,054,562 -363,894
Trade
{xnd risk)
(60-20) AM (p=.00345) 1392 127,620 131,439 “ 136,736,555 | 6,407,279 - 155,773,128 ~ 3,346,964 3,060,315
Am (p=~1.35E-06) 1,390 127,824 131,643 “ 136,948,358 6,619,082 - 155,828,406 - 3,291,684 3,327,398
NM (p=1) 1,548 109,242 113,061 “ 117,676,342 3,284,769 15,937,703 | 151,663,147 } 14,293,068 11,750,010 1-206,109,876
Limited Nm {p=.05) 1,401 126,478 130,297 “ 135,564,488 5,235,212 - 155,559,582 - 3,560,508 1,674,704
Trade .
(and risk) ] .
@e10) | AM (p06345) 1,391 127,730 131,549 136,848,277 | 6,519,001 - 155,810,411 - 3309678 | 3,200323
Am (peL3SE-O6)] 1390 127,828 131,644 u 136,948,358 | 6,619,082 - 155,828,463 - 3,291,626 | 3,317,456
NM (p=1} 1,427 123,263 127,082 “ 131,612,958 § 3,284,769 1,001,987 156,646,510 1,310,310 2,473,588 119,504
Libwited L NM {(p+.05) 1,397 127,559 131,378 ® 136,673,129 6,343,853 - 155,876,011 - 3,244,079 3,099,774
Trade :
(and risk) g 1,39 127806 | 131,628 “ 136,910,635 | 6,581,359 155,832,185 3,287,905 | 3,293,454
(20-0) AM (p=00345) : 3 g f ,910, ,581,3 - 1832, - ,287, ,293,
Am (p=1.35E-06) 1,390 127,828 131,644 “ 136,948,358 6,619,082 - 155,818,502 - 3,291,588 3,327,494

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1
are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade (and no risk) denotes imports
Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotes trade involving a certain probability of pest
outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield, respectively, asa
consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum {m) probabilities of outbreak during a

1 " srlr oy Ths y A pbnied Eovm ONTusemman RA Ao S
year as estimated by Nyrep {1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop in

uni”’
estimates, and so for. Estimated probabilities appear between brackets. Symbol ” denotes a cell with identical value than the cell located above.
Symbol (*) denotes average national domestic price excluding North Eastern winter regional market
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D Domest) b th Tmport Consumer Surplns Preoducer Sarplus Net Welfare
Price cutput tonsumption Value [£9] [¢] Gain
J(¥/Short ton) | (Short tons) | (Shart tons) [£)] Tota) Gain Total Transfer to | infestution ®
Consumers Loss
Autarchy 1,950 140,496 140,496 189,071,119 230,894,674

Free Trade (as risk) 878 116,223 196,445 | 70,435,460 | 369,643,632 | 180,572,513 | 93,314,846 | 137,579,827 o | 42992685

NM (n«1) “ 87,013 “ 96,081,433 “ “ 72,033,251 - 21,281,596 | 21,711,090

ree Trade Nm (1=,05) “ 113,441 “ 72,877,934 “ “ 91,288,018 “ 2,026,819 | 40,965,867

R{nnd risk)

(60-20) 1 AM (n=.00345) “ 116,022 “ 70,611,809 “ “ 93,168,508 “ 146,338 | 42,846,347

A (r=1,35E-06) “ 116,223 “ 70,435,530 “ “ 93,314,789 “ 57 | 42,992,628

NM (=) “ 99,488 “ 85,128,894 “ “ 81,738,815 “ 11,576,021 | 31,416,664

brree Trade “Nm (f=.08) “ 114,956 “ 71,547,396 b “ 92,438,823 “ 876,023 | 42,116,662

K(and risky | e

4010} | M (rrw.00345) “ 116,133 “ 70,514,164 “ “ 93,152,841 “ 62,006 | 42,930,679

Am {1=1.35E-06) “ 116,223 “ 70,435,491 “ “ 93,314,822 « 24 | 42,992,661

NM {r=1) “ 112,909 “ 73,345,045 “ “ 91,860,054 “ 1,454,792 | 41,537,893

- vee T cadd vNM (7!.,;05) “ 116,026 “ 70,608,307 b “ 93,228,423 “ 86,423 42,906,262
{und risk) -

QO-0) I AM (=00345) “ 116,209 “ 70,447,498 “ “ 93,308,828 “ 6,019 | 42,986,667

Am (1t=1.35E-06) “ 116,223 » 70,435,465 “ “ 93,314,844 “ 2 | 42,992,683

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and
demand D1 are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade (and
no risk) denotes imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotessuch a
tr,ade involves a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and
percent of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum
(M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm,
AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets.
Symbol (') denotes a cell with identical value than the cell located above.
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=
Domesti D th D th Import Consumer Surplus Producer Surpius Net Welfare o o
Price ¢ Output  [Consunption|  Value ® ($) Gain -y
~ Implies foss E
J($/Short ton) | (Short tons) | (Short tons) [43] Total Gatn Loss Total Gain Loss (1] '
=~
i
Autarchy 1,950 140,496 140,496 189,071,119 230,894,674 ® =
] e =
Lisatted Trade (no risk) 1899 139,340 143,159 3,353,082 | 204,904,046 | 15,832,927 0 223,755,404 0 7.139,269 | 8,693,658 e é’-
. -
NM (7=.1) 2,540 105,839 109,658 « 123,776,814 | 8,596,226 | 73.890,531 | 232,350,839 | 60,549.67t | $9,093.506 | -63,838,140 B %
I~ - %
Limfted N (r=.05) 1,951 136,593 140,412 “ 197441319 | 8,596,226 | 226026 |225486505 ]| 219,785 | s.627,9% 2,962,032 2 =
Treade & [«
and rmq ) . o 9
(68-20) |. AM (x=.00345) 1,902 139,144 142,963 204,367,657 | 15,296,538 o 223,885,011 [ 7,009,663 8.286,875 e g
=]

Am (1=1.35E-06) 1,899 139,340 143,159 “ 204,903,836 | 15,832,717 0 123,755,455 0 7139218 8,693,499 w E,

. (]
-

NM (=1} 2273 119,799 113,618 “ 154,969.318 | 8,596,226 | 42,698,027 | 234,709,251 | 37,973,676 | 34,159,100 | -30,287,225 o =]

g2

Limited Nin (,;....;5‘) By 1,924 138,010 141,829 “ 194,060919 | 8,596,226 3,606,426 | 224,776,576 0 6,118,097 1,128,297 _ g
Trade : u -
l:::,;:;;) AM (1=.00345) 1,901 139,247 143,866 “ 204,647,939 | 15,576,820 o 223,828,474 [ 1.066,200 8,915,199 i ;
“Am (rat3sE08 | 1899 139,340 143,159 “ 204,903,946 | 15,832,827 0 223,755,433 0 7,139,241 9,098,165 E- ;g
S [

’ a [ [¢]

NM Gre1) 2,000 134,076 137,895 “ 190,733,486 | 8,596,226 | 693385 |230375383 | 6655440 | 7174,549 1,143,258 a g

Limited | Nen (1.05) 1,904 139,042 141,861 “ 204,088,114 | 15,016,995 0 124,144,126 ] 6,750,549 8,671,025 e 8
Trade - g =
.'(';',’,":;" AM (r=0034sy | 1899 139319 | 143,138 « 204,947,326 | 15,876,207 o 223,782,455 0 7112219 | 9,068,567 % g
CAm{weidsEey | 1,899 139,340 143,159 “ 204,904,024 | 15,832,908 0 223,755,415 0 7,139,259 9,098,225 w E’!
]
S =z

) ) =

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1 are = -
specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade (and no risk) denotes imports <] E
Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotes trade involving a certain probability of pest = g_
outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield, respectively, as a .
consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of outbreak during a year E:
: i o N : : s s F 19 : Pyl

as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, “Nyrop minimum” estimates, o
and so for. Estimated probabilities appear between brackets. Symbol ” denotes a cell with identical value than the cell located above. Symbol (*) -
denotes average national domestic price excluding North Eastern winter regional market K
-

-]
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?
Price Domentic Domestic Import Consumer Surplus Producer Surplus Net Wellsre =
output  |consumption Value ()] 5 Galn -y
(5 /Short B
tons) (Short tons) | (Short tons) [¢] Total Galn YTotal Transfer to | Infestation [¢1] )
Consumers Loty ’l;‘)
Autarchy 1448 124,492 124,492 - 126,278,165 132,732,851 - o
- 24
Limited Trade (andvo risk)] 878 103,997 122,723 | 104,241,428 | 221,930,379 | 95,642,637 | 67,545,549 | 65,187,302 o 30,455,335 e E-
. -
NM (p=1) “ 70,413 “ 133,728,180 “ “ 45,626,670 “ 21,918879 | 8536456 = %
e &
Limited | N (p=05) “ 100,537 “ 107,279,308 “ “ 65,146,294 “ 2,399,285 | 28,056,080 Z m™
Trade -] [«
(and risk) =
AM (p=00345) “ 103,743 “ 104,464,440 “ “ 67,223,810 u 321,739 | 30,133,596 =
(60-20) » g 2
Am (p=1.35E-06) “ 103,997 “ 104,241,428 “ “ 67,542,467 “ 3,082 | 30,452,253 . _B__
)
L
NM (p=1) - 83,060 « 122,624,114 “ “ 53,821,539 “ 13,724,040 | 16,731,325 » B
2 =
Limited | Nu =08y “ 102,413 “ 108,632,180 “ “ 66,361,648 “ 1,183,901 | 29,271,434 a g
Trade = U -
‘:;'g_::,’;) ampmoosasy| - 103,885 « 104,339,764 “ “ 67,315,315 “ 230,234 | 30,255,101 =R
- 2
A (p=135E06)]  “ 103,997 « 104,241,428 “ “ 67,546,321 “ 228 | 30,455,107 - o
¥ e ¥
[4-} e
NM (p=t)’ “ 97,480 “ 109,963,354 “ “ 63,165,078 “ 4,380,401 | 26,074,864 -] g
) —-
= [
Limited | NN (pmi08) “ 103,630 “ 104,563,654 “ “ 67,150,507 “ 395,042 | 30,060,293 e g
Trade BRI o =
('(';?,_:,L;k.) aMeooisy| - 103,971 “ 104,264,256 “ “ 67,371,603 “ 173,946 | 30,281,389 =
: = 7]
A (ps),3’517,.’0@| “ 103,997 “« 104,241,428 “ “ 67,545,545 “ 4 | 30,455331 S [
2. I3E -
; a
. . =
Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply St and = -
demand D1 are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited Trade :?
(and no risk) denotes imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade {(and risk) g_
denotessuch a tr,ade involves a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of —e
increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM. Nm, AM, and =
Am denote maximum (M) and minimum (m) probabilities of outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, @
1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”, *“Nyrop minimum” estimates, and so for. Estimated probabilities -
appear between brackets. Symbol (™) denotes a cell with identical value than the cell located above. a
e
-
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D i Dy 1 D i Imiport Consomer Surplus Producer Surplas Net Weltare
Price * outpat consumption Value $) £ Gain
- impl{es (o]
{3 /Short tonsy (Short tons) | (Short tons) [{3] Totsl Gain Loss Totat Transfer to { Infestation )
Consunters Loss
Aufarchy 1448 124,492 124,492 - 126,278,165 132,732,851
Lirited Trade {and no risk) 1425 123,493 127312 3,353,082 | 132,595,086 | 617,140 [ 129,884,972 0 2,847,879 3,469,041
NM (p=1) 1747 89,883 93,702 - 83,914,285 3,510,430 45,874,310 } 115,899,335 | 41,093,331 57,926,347 | -59,196,896
Limited Nm {(p=.05) 1452 120,189 124,008 “ 127,914,828 | 3,510,430 1,873,767 128,799,069 | 60,950,728 | 64,884,510 -2,297,119
Trade
(and riek .
(60-20) AM {p=00345) 1427 123,253 127,072 “ 132,349,356 | 6,071,191 0 128,815,945 0 2,916,906 3,154,288
Am (p=1.35E-06) 1428 123,493 127,312 “ 132,595,305 | 6,317,140 ¢ 129,884,752 0 2,848,099 3,469,041
NM {p=1) 1608 102,965 106,784 “ 98,215,011 3,510,430 31,573,584 § 122,189,093 | 49,312,948 59,856,706 | -38,606,912
Limited N (p=.05) 1437 121,934 125,803 “ 129,438,054 | 3,510,430 350,541 129,369,264 | 61,591,290 64,954,877 «203,698
Trade .
(.nd'm) 3 1416 123,386 127,205 “ 132,474,284 6,196,11% o 129,868,507 0 2,864,344 3,331,778
(40-10) | AM {p=.0034S) -3 ¢ 1474, ,196, 868, 864, \331,
Asn (p=1.35E-06) 1425 123,493 127312 « 132,595,056 | 6,317,140 (] 129,884,752 0 2,848,099 3,469,041
: NM (Wt} 1477 117,241 121,060 “ 115,596,294 | 3,510,430 14,192,301 | 127,805,059 | 54,692,314 59,620,106 | -15,609,663
Limited | - nmt (5‘..,95) 2 R 123,144 126,963 “ 132,224,526 | 5,946,361 [} 129,796,820 0 2,936,031 3,010,330
Trude e i
'(and riaky i 453 1425 123,469 127,288 “ 132,595,234 6,317,069 ] 129,854,393 [} 2,878,458 3,438,611
(20-0) AM (psSOOJQS) 5 s s Py AR ; B 78, 1438,
Am (P;q_gsm) 1428 123,493 127,312 “ 132,595,056 | 6,317,140 ] 129,884,752 0 2,848,099 3,469,041

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1
are specified in text. Autarchy denotes an scenario where there is no entry of avocados from Mexico. Limited Trade (and no risk) denotes
imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotes trade involving a certain
probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in vield,
respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of
outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum®,
“Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets. Symbol ” denotes a cell with identical value than the
cell located above. Symbol (*) denotes average national domestic price excluding North Eastern winter regional market
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Price Domestic Domestic Imports Consumer Surplus Producer Surplus Net Welfare
output consumption Value % [£1] Galn
1S /Short ton3)} (Short tons) | (Short tons) 1] Total Gaitn Total Transfer to | Infestation [+
- Consumers Loss
Autarchy 1982 138,836 138,836 - 184,629,490 203,349,288
Free Trade (and no risk) 878 103,997 196,445 | 81,169,836 | 369,643,632 | 185,014,412 | 67.545.549 | 135,661,188 o 49383224
NM (p=1) “ 70,413 “ 110,656,041 “ “ 45,626,670 “ 21918879 | 27,434,345
Free e -
Trade N {p=08) b 100,537 “ 84,207,428 “« “ 65,146,294 “ 2,399,255 | 46,953,969
{and
risk) | AM p~.00345) “ 103,743 “ 81,392,445 “ « 67,223,810 « 321,739 | 49,031,485
{60-20)
Am (peef .3554)6” “ 103,997 “ 81,169,924 “ “ 67,542,467 “ 3,082 49,350,142
NM (p=1) - 83,060 “ 99,552,194 hd “ 53,821,539 “ 13,724,040 35,629,184
:r’::' N (pe.05) “ 102,413 “ 82,560,654 « “ 66,361,648 “ 1,183,901 | 48,169,323
{and
risk) | AM (pe00345) « 103,885 “ 81,268,459 “ “ 67,315,315 “ 230,234 | 49,122,990
(40-10) 1
s (p.j SE-05)] « 103,997 “ 81,169,875 “ “ 67,546,321 “ 228 | 49,352,996
NM (p=1) “ 97,480 “ 86,891,928 “ b 63,165,078 “ 4,380,401 44,972,823
Free ‘ « “ “
Trade NM (p=.08) “ 103,630 81,491,769 “ 67,150,507 395,042 | 48,958,182
{and -
Tisk) | M (p=.00345) “ 103,971 “ 81,192,189 “ “ 67,371,603 “ 173,946 | 49,179,278
(20-0) . )
* - Jain {p=1:35E-08) “ 103,997 “ 81,169,845 “ “ 67,545,545 “ 4| 49383220

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply St
and demand D1 are specified in text. Autarchy denotes an scenario where t,here is no entry of avocados from Mexico. Limited
Trade (and no risk) denotes imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and
risk) denotessuch a tr,ade involves a certain probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the
percent of increase in cost and percent of reduction in yield, respectively, as a consequence of the pest outbreak. Acronyms NM,
Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of cutbreak during a year as estimated by Nyrop (1995)
and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum®”, “Nyrop minimum” estimates, and so for.
Estimated probabilities appear between brackets. Symbo! () denotes a cell with identical value than the cell located above.
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D i D k D th import Consumer Surplus Producer Surphis Net Welfare
Price * output cansumption Value [¢13 [e]] Gain
{~ Implies
L - Loss)
S /Short tons)] (Short13 | (Short tons) [£)] Total Gain Loss Total Transfer to | Yafestation
tons)3 Consumers Loss [¢]
Autarchy 1982 138,836 138,836 - 184,629,490 203,049,288
Limfted Trade (and no risk) 1932 137,59 141,418 3,353,082 | 194,907,682 | 10278192 - 196,188,747 o 6,860,542 | 3,417,650
NM (p=1) 2588 103,381 107,170 “ 116,183,557 3,510,430 | 71,956,363 | 197,418,229 | 59,939,519 | 65,570,078 | -74,076,492
Limited Nm (=08} 1992 134,471 138,290 “ 186,726,000 3,510,430 1,413,920 | 197,404,245 1,409,815 6,754,858 -3,248,533
Trade .
(and risk)
©0-20) | AM (p=00345) 1937 137372 141,191 “ 194,285,073 | 9,655,583 - 196,331,970 ) 6,717,318 2,938,365
Am (p=1.35E-06) 1932 137,599 141,418 u 194,878,713 | 10,249,223 - 196,217,526 0 6,831,762 3,417,461
NM {p=1) 2321 117,291 121,110 “ 145,397,519 3,510,430 | 42,742,401 | 200,929,950 | 38,758,510 40,877,848 | -41.351,309
‘Liinfted Nt (p=.05) 1959 136,177 139,996 “ 191,153,577 6,524,087 - 196,924,203 1] 6,125085 399,002
Trade
(and risk) | i . o
(40:10) AM (p'.WS‘S) 1934 137,499 141,318 194,615,253 9,985,763 - 196,268,969 0 6,780,319 3,205,444
Am (pel3SE-06) 1932 137,599 141,418 “ 194,878,713 | 10,249,223 - 196,217,631 0 6,831,657 3,417,566
NM (1) 2046 131,634 135,453 “ 179.497,591 | 3510430 | 8,642,329 | 198,812,123 | 8487360 | 12,724,526 | -9365,065
Llmited § ° NM (p=05) 1938 137272 141,091 “ 194,017,197 9,387,707 - 196,385,495 0 6,663,793 2,723,914
mqa R
(and risk) PR «
20-0} AM (p-OOSiS) 1933 137,576 141,395 194,818,883 § 10,189,393 - 196,229,471 0 6,819,818 3,369,575
Asin (5=1.95E-06) 1932 137,599 141,418 “ 194,878,713 | 10,249,223 - 196,217,695 0 6,831,593 3,417,630

Source: From data and models applied by Carman and Cook (1996) and Evangelou et al. (1993). Functional forms for supply S1 and demand D1

are specified in text. Autarchy denotes an scenario where t.here is no entry of avocados from Mexico. Limited Trade (and no risk) denotes
imports Limited to the North East of the U.S with are not harmful for the U.S.. Limited Trade (and risk) denotes trade involving a certain

probability of pest outbreak. Numbers between brackets,e.g. (60-20), denote the percent of increase in cost and percent of reduction in yield,
respectively, as a consequence of the pest outbreak. Acronyms NM, Nm, AM, and Am denote maximum (M) and minimum (m) probabilities of
outbreak during a year as estimated by Nyrop (1995) and APHIS (Firko, 1995). Thus, NM, Nm, AM, and Am stand for “Nyrop Maximum”,
“Nyrop minimum” estimates, and so for. Estimated probabilities appear between brackets. Symbol ” denotes a cell with identical value than the
cell located above. Symbol (*) denotes average national domestic price excluding North Eastern winter regional market
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Appendix A3

Data
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Year Production PriceT Consumption RealIncome Real Adv/Cap

sh.tons  $/sh.ton Ibs/capita $/capita $/1000
1962 56,200 526 0.61 3662 1.7259
1963 51,700 592 0.56 3741 4.0756
1964 60,700 586 0.65 3953 4.5784
1965 36,750 1031 0.39 4145 2.8174
1966 61,250 666 0.62 4307 6.6267
1967 80,900 467 0.82 4417 6.3366
1968 52,500 927 0.54 4533 4.4354
1969 73,950 683 0.74 4568 5.7344
1970 46,450 1213 0.48 4640 5.1376
1971 85,800 779 0.85 4768 7.7616
1972 45,400 1483 0.46 4936 6.7527
1973 89,300 967 0.87 5190 7.3580
1974 73,700 924 0.70 5070 7.8908
1975 127,400 581 1.22 5088 10.8972
1976 87,400 1073 0.84 5204 10.5672
1977 141,100 718 1.30 5344 14,3731
1978 117,700 926 1.09 5504 11.8863
1979 146,100 735 1.34 5461 6.9817
1980 102,300 1261 0.91 5246 7.7889
1981 268,800 366 2.35 5595 16.5300
1982 182,800 629 1.58 5570 9.3266
1983 236,700 463 2.03 5749 11.7211
1984 274,000 370 2.34 6045 7.6080
1985 229,500 528 1.95 6170 8.5154
1986 188,500 1002 1.61 6387 10.5713
1987 302,700 370 2.53 6415 9.7400
1988 209,000 1079 1.72 6585 6.2419
1989 192,600 1087 1.59 6642 12.4659
1990 139,050 1623 1.18 6671 10.4156
1991 156,050 1176 1.33 6623 11.4928
1992 184,720 1003 1.64 6764 12.9514
1993 291,550 391 2.42 6759 9.8259
1994 143,650 1662 1.19 6899 7.0990

Price, income and advertising is in real terms (1975=1.00). Consumption, income and
advertising are in per capita terms.
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