ECOMNZTOR

Make Your Publications Visible.

Figueroa, Enrique E.

Working Paper

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

U.S. Vegetable Exports to North America: Trends
and Constraints to Market Analysis

Staff Paper, No. SP 94-09

Provided in Cooperation with:

Charles H. Dyson School of Applied Economics and Management, Cornell University

Suggested Citation: Figueroa, Enrique E. (1994) : U.S. Vegetable Exports to North America:
Trends and Constraints to Market Analysis, Staff Paper, No. SP 94-09, Cornell University,
Charles H. Dyson School of Applied Economics and Management, Ithaca, NY,

https://doi.org/10.22004/ag.econ.121320

This Version is available at:
https://hdl.handle.net/10419/276908

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, éffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.22004/ag.econ.121320%0A
https://hdl.handle.net/10419/276908
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Staff Paper

Department of Agricultural, Resource, and Managerial Economics
Cornell University, Ithaca, New York 14853-7801 USA

U.S. Vegetable Exports To North
America: Trends and Constraints
To Market Analysis

Enrique E. Figueroa

SP 94-09
June 1994

N




It is the policy of Cornell University actively to support equality
of educational and employment opportunity. No person shall be
denied admission to any educational program or activity or be
denied employment on the basis of any legally prohibited dis-
crimination involving, but not limited to, such factors as race,
color, creed, religion, national or ethnic origin, sex, age or
handicap. The University is committed to the maintenance of
affirmative action programs which will assure the continuation
of such equality of opportunity.



U.S. VEGETABLE EXPORTS TO NORTH AMERICA: TRENDS AND
CONSTRAINTS TO MARKET ANALYSIS*

Enrique E. Figueroa"

L) INTRODUCTION

On January 1, 1989, the United States-Canada Free Trade Agreement took affect and January 1,
1994, the North American Frce Trade Agreement (NAFTA) went into affect. Much of the U.S. based
analyses that took place before and after lﬁe signing of both agreements was directed at how U.S.
industries would be affccted by the accords. However. many researchers defined "affected” in negative
terms--i.e., how will competition from Canada and Mexico affect U.S. industry. This approach was
particularly true for industrics that were/are relatively labor intensive. The U.S. vegetable sector,
particularly winter vegetable producers, was one such industry that was very concerned with the potential
negative eflects of NAFTA (though. as might be expected, they were not particularly concerned about the
negative cffects of the U.S.-Canada Trade Agreement).

This paper looks at what has occurred with respect to U.S. vegetable exports to Canada and
Mexico. In addition, in gathering the data to conduct the analysis for the paper, it became clear that a
section of the paper had to be devoted to a discussion concerning the difficulty of obtaining reliable
vegetable trade data. The data are not only incomplete across major fresh market vegetables, they are
inconsistent across data sources as well as having gaps across time. Of particular concern is the difficulty
in finding monthly fresh market vegetable trade data by destination.

The paper first presents a discussion about the 'data problem' followed by a presentation of U.S.
export figures--volume and unit value--to the World, Canada, and Mexico. The fresh market vegetables

included are: Asparagus, Broccoli, Cauliflower, Celery, Lettuce, Onions, Potatoes, and Tomatoes.

* Paper presented at the S-222--"Economic Issues Affecting the U.S. Fruit and Vegetable System"--
Reglonal Project Mccting. Washington, D.C., June 6-7, 1994,

* Associate Professor, Department of Agncullural Resource, and Managenal Economics. Cornell
University, Ithaca, New York.



IL) DATA CONSTRAINTS

The primary source of data was the Horticultural Products Review published by the Foreign

Agricultural Service (FAS) of the USDA. The title of the serial has been recently changed to World

Horticultural Trade and U.S. Export Opportunities. Also, Foreign Agricultural Trade of the United States

(FATUS) was used for data from the earlicr years, and the U.S. International Trade Commission's report
entitled, "Competitive Conditions in the U.S. Ma‘rke.l for Asparagus, Broccoli, and Cauliflower,” was used
for some data on the rclevant vegetables. All of tﬁe sources above refer to the U.S. Department of
Commerce (DOC) as the original source o‘f the data they are reporting (with the exception of Agriculture
Canada import data used to report U.S. exports). Thercfore, it is unclear whether the DOC, the USDA, or
both have responsibility for the incompleteness of the data. SufTice it to say, more than one problem exists
with the figures,
| Briefly, the following werc the arcas in which 'data problems' were encountercd:

--Missing time periods for certain vegetables. such as carrots and onions. The FATUS

publications simply stopped reporting for some years. Efforts to contact both ERS and FAS for assistance

in obtaining missing data were unsuccessful.

--Mis-classification and/or re-classification of vegetables, particularly items such as
potatoes. On some tables. fresh market potatoes include seed potatoes, while in others seed potatoes are
not included. The problem ariscs when the table(s) do not specify whether seed potatoes are or are not
included. For exports to Mexico, seed potato exports are not inconsequential. but more importantly, the

unit cost of exports changes dramatically.

--Calendar vear versus seasonal year reporting. Again, some publications identify the
time period for the data, but others do not and for these sources the inference is that the data are reported
on a calendar year basis. Unfortunately, other sources report the same data. but they specifically state that

the data are reported on a seasonal basis.



--Several Horticultural Products Review issues simply reported the same data for
succeeding months, in some cases full pages were the exact figures as the prior month. When FAS was
contacted about the obvious mistake(s), the response was that there was no time to make the corrections.

There are issues out in the hands of the public that report incorrect data.

--In 1987, the USDA began using Canadian import data to report U.S. exports to
Canada and therefore the U.S. export data series to Canada for some commodities reflects significant

changes after 1988.

If the paper accomplishes anything. it is to bring to the attention of interested parties the poor
state of our data reporting entitics. Clearly, the vegetable industry has a stake in having accurate
information from which to basc policy decisions. Rescarchers need to have confidence in the data so that
statistical analysis results can be defended. Finally. and most importantly, the credibility of the USDA is
at stake with respect to how the vegetable trade sector is trcated by the data gathering and reporting
organs within the USDA. At a minimum. some responsible entity needs to construct monthly--say 1980
to the present--fresh market vegetable trade data and publish it as a bulletin. Absent of this effort, many
important decisions aflccting the industry will be based on perhaps misleading information.

Having said all of the above. this paper nonctheless developed a data set which was used to
conduct a scrics of analvses. Where 'data gaps' had to be filled and/or estimated. they are so noted on the
appropriate table(s). For the most part, the results are plausible and consistent with the author's
knowledge of what took place in the markets. However, the author strongly encourages the reader to
scrutinize the results because they are simply the output of, at best, imprecise data and at worse,

mislcading data.

ITIL) DESCRIPTION OF MARKETS
This paper includes the majority of the principal fresh market vegetables, but some important

vegetables are missing. The two that stand out for their omission are carrots and cucumbers, but data for



them simply were not available. Figures 1 through 16 present U.S. export volumes (metric tons, MT) and
export unit price (dollars pcr MT) for total U.S. exports, exports to Canada, and exports to Mexico. Brief
comments will be made regarding specific vegetable markets.

The U.S. asparagus export market underwent a structural change in 1987. Prior to 1987,
Canada was by far thc major importer of fresh market asparagus. Though volume to Canada continued to
increase at a modest rate after 1987, total U.S. asi:afagus export volume more than tripled between 1986
and 1993. Since 1989, the export unit price for U.S. aspéragus entering Canada and Mexico has been
lower than the price for other export markéls and thercfore one can infer that the asparagus industry has
been successful at developing new markets that pay relatively higher prices than the historical export
market--i.e., Canada.

The U.S. broceoli market is similar to the asparagus market. but the apparent structural change
took place in 1991 rather than in 1987. The U.S. export unit prices for broccoli shipped to the three
markets have been fairly similar and moved in tandem.

The U.S. cauliflower market also shows signs of a structural change similar to the broccoli
market. but the change took place a year earlicr, 1990. The 'swings' in the export unit price series for
exports to Mexico are likely the result of the low volume of shipments and/or the Mexican market serving
as a low priced market. The latter is certainly true for 1990 when 513 MT (mean exports between 1987
and 1990 were 305 MT) were exported to Mexico at a price of $214/MT while the export price to the
world was $64 1/MT.

No changes are discernable in the U.S. celery market. Exports grew at a modest steady rate and
prices to all markets were similar.

The U.S. lettuce market is one where shipments to Mexico clearly grew very significantly over
the past five years. For most of the '80s. U.S. lettuce exports to Mexico were less than 1,000 MT per year,
but in 1993 exports reached 31.000 MT. Also, during the latter part of the '80s, the disparity between the
export price to Mexico and other markets was quite large--at times greater than $200/MT. The Mexican

market for U.S. exports of lettuce will continue to grow and may reach 20% of U.S. exports.



The time serics data for U.S. onion exports to Canada and Mexico had gaps--1983 and 1984--
that were filled by econometric estimates on the relationship between total exports and exports to Canada
and Mexico. Similarly to lettuce, the Mexican market for U.S. onions grew over the past five years, but
the growth rate was more modcst.

Exports of U.S. fresh market potatoes almost entirely go to the Canadian market. Canada
represents 90% of U.S. exports. but over the past four years Mexico has become a more important market-
-representing nearly 8% of exports.

Finally, the U.S. tomato export market is somewhat similar to the lettuce market in that Mexico
has become an important destination since 1990. -

Table 1 summarizes the eight vegetable export markets. Mean exports and mean export prices
are presented for the cight vegelables for two time periods. 1980 to 1986 and 1987 to 1993. In addition, a
coefficient of variation is computed for cach of the means reported on the table.

The variability in exports to Mcxico is generally higher than total or exports to Canada--
particularly for the more recent time period. Total and Canadian export variability generally decline from
the early to the latter time period. For Mexico, the opposite takes place. The level of variability for export
volume is higher than the level of variability for export prices. However, price variability increases in the
latter relative to the earlier period (celery and tomatoes are the exceptions). Overall, the magnitudes of
both volume and price variability are relatively low.

Lettuce represents the largest volume of exports followed by potatoes, onions. and tomatoes. All
export flows increascd from the carlier time period to the latter (the only exception was broccoli exports to
Mexico). The largest increascs in total exports took place with cauliflower (172%), asparagus (145%),
and broccoli (135%). With respect to exports to Canada, the largest growth markets were: cauliflower
(115%), broccoli (110%). and potatoes (79%). Exports to Mexico grew almost exponentially from the
early time period to the latter. In descending order, the growth rates (comparing means) were: lettuce
(1,373%). cauliflower (663%). and onions (482%). Though the magnitude of exports to Mexico is

relatively small, the growth rates are dramatic.



Comparing mcan export prices between the two time periods indicates that export volume growth
mirrors price declines. With the exception of asparagus, cauliflower and broccoli, prices stablized or
declined. and therefore the largest growth in total exports reflects the competitiveness of prices.
Conversely, total tomato exports increased the least and prices increased the most. Some price changes
are particularly interesting. For example, world and Canadian cauliflower prices were stable, but
Mexican prices declined by 15%. Similarly, world aﬁd Canadian celery export prices increased slightly,
but Mexican export price declined by 10%. The most dramatic divergence took place in the lettuce
market where world export price increased by 43% and the Canadian price increased by 66%. However,
the mean Mexican export price declined by 4%.

Given the above brief description of the markets since 1980, the following section presents the
results of econometric modcling. The purpose of the regression analysis was to quantify changes in

market structure and to estimate price quantity relationships for the various markets.

IV.) ECONOMETRIC ANALYSIS

Though a direct estimate of an export demand clasticity for each vegelable market is not feasible
(too few observations). an estimate for price responsiveness by market is feasible. A pooled-time-series
model was developed for each market for each time period and was estimated with an QLS or GLS

estimator. The structure of the model is:
(Qp)¢ = By + By *(P)) + By*(Trend); + B (Dp)y ()
where i = asparagus, broccoli, cauliflower, celery, lettuce, onions, potatoes, and tomatoes
t= 1980 to 1986 or 1987 to 1993

r = brocceoli. cauliflower. celery, lettuce, onions, potatoes, and lomatoes

Equation (1) is linearized because the variables were transformed to log form. A GLS--first-

order-autoregressor--estimator was used if the QLS estimate indicated autocorrelation. The individual



vegetable 'dummy shifters’ simply capture a specific affect of the vegetable. Equation (1) was estimated
for both the 1980 to 1986 times period as well as the 1987 to 1993 time period and for each market--i.e.,
total exports, exports to Mexico, and exports to Canada.

Table 2 prescnts the estimates of equation (1). First, the total exports equation substantiates a
structural change with respect to price responsiveness and estimates a -0.44 price elasticity for the latter
time period whereas the earlicr time period estima‘le is not significantly diffcrent than zero. However, the
trend estimate is almost identical for both time periods aﬁd therefore both results infer a change in export
pricing rather than exports responding to price changes. The effect--dummy estimates--of individual
vegctables during the carlicr time period are more pronounced than during the latter time period.

Exports to Mexico changed dramatically between the two time periods. The earlier time period
results show a positive relationship between quantities exported and export price, +0.70, while the latter
relationship is negative. ~2.0 or -0.3. For the 1987-1993 estimatcs. there is a considerable difference
between the OLS and GLS estimate of the price effect as well as on the individual dummy shifters.
Indecd, the broccoli. caulifiower. and cclery shifters switch signs. These are likely a result of the large
changes in the pooled-time-scrics data between cach individual vegetable. However. since the OLS
estimates are still unbiascd under an autocorrelated error term, the author relies more on the OLS
estimates. Thercefore. it is clcar that the Mexican market changed from a positive price/quantity
relationship to a normal negative onc. Given the estimates on the trend variable, -0.18 vs. +0.42, for the
two time periods respectively. it is clear that the Mexican market during the earlicr period was absorbing
less product at declining prices.

There are no discernable time period diffcrences in exports to Canada. However, the price
elasticity estimate is -0.9 for the earlier period and -0.5 for the latter.

Another interest of the paper was to investigate whether export substitution has taken place
between U.S. exports to Canada and to Mexico. A simple model was derived to estimate the elasticity-of-

substitution for both time periods. The specifications of the models are:

(Qmex/Qtot)t = Bo + B1*(Pyex/Peot)t + Br* (D) 2



(Qcan/Qtot)t = Bg + B *(P/Pyop) + By*(Dy)y &)
(Qmex/Qcan)t = Bo + B1*(Pmex/Pean)t + Be* (D¢ @

Equations (2) and (3) do not cstimate an elasticity-of-substitution because Mexican and Canadian

exports are a subsct of total exports. They are estimated fbr comparison purposes--primarily for the
estimates on the effects of the individual vegetables. Equation (3) will yield an elasticity-of-substitution
and is equal to By. The cquations are estimated for both the 1980-1986 and 1987-1993 time periods.
Tablc 3 presents the estimates of equations (1), (2). and (3). The reader is directed to compare
the estimates on the cffects of the individual vegetables between the two time periods. The most obvious
differences occur for celery. lettuce. and tomatoes in equation (1). For equation (2). onion exports
demonstrate the largest diffcrence between the two time periods. The elasticity-of-substitution estimates
in equation (3) for the first time period are 0.67 (OLS) and 0.51 (GLS). For the latter time period the
corresponding estimates are -1.55 and -0.33. As mentioned before, the OLS estimates are still unbiased
under an autoregressive error terim and therefore the author believes the -1.55 estimate to be more
accurate. It is clear that U.S. export substitution 10 Canada and Mexico did not take place during the

early '80s. but that it did occur since 1987. The results of cquation (3) for the latter time period indicate

that as the relative export price--(Pyox/Pean)--between Mexico and Canada in/decreases, then relative
export quantitics--(Q p,ex/Qcan)--de/increased by an elasticity of -1.55. Conversely, during the early '80s,
as the relative export price--(Pex/Pean)--between Mexico and Canada in/decreased, then relative export
quantitics--(Qyex/Qcan)--de/increased by an elasticity of +0.60. The elasticity-of-substitution estimate is
‘global' for the eight vegetable prices and quantities and therefore may not apply to a specific vegetable.
Indeed. comparing the dummy estimates between the two time periods for equation (3) indicates that
celery, lettuce. and tomatoes are mostly responsible for the described changes between the two time

periods.



V.) SUMMARY AND CONCLUSIONS

Relatively little work has been done in analyzing U.S. fresh market vegetable exports to Canada
and Mexico. This paper utilized export data for eight vegetables. Asparagus, Broccoli, Cauliflower,
Celery, Lettuce, Onions, Potatocs, and Tomatoes, over the 1980 to 1993 time period. Estimates of
export price elasticities are prescnted for the 1980-1986 and 1987-1993 time periods for total U.S.
exports, exports to Canada, and exports to Mexico. Also, an elasticity-of-substitution is estimated for
exports to Canada and Mexico for both time periods.

There is clear evidence that expon;ts to Mexico became more price responsive during the latter
time period and that export price responsiveness to Canada did not change appreciably between the two
time periods. For exports to Mexico during the carly '80s, the export price elasticity was +0.7 while for
the latter period it is estimated at -2.0. For Canadian exports the comparable estimates were -0.8 and -
0.54. The clasticity-of-substitution ecstimates between Mexican and Canadian exports were: +0.6 and -
1.55 for the early and latter time periods. respectively.

The obvious next step is to conduct similar analysis, utilizing monthly rather than annual data.
Also. the number of vegetables included in the analysis needs to be expanded to include carrots,
cucumbers, and peppers. The usc of monthly data will allow for direct price response estimates by
individual vegetable, but this approach assumes that exports take place every month--an unlikely
situation. Though econometric techniques exist for "missing data” situations, the number of months
where no exports take place will determinc the reliability of the estimates.

The paper began with commentary regarding the poor state of data availability for this type of
research and it closes by strongly encouraging the data gathering and reporting organisms within our
government (o devote more time and encrgy to 'fixing' the problem. The problem is the lack of an
accessible data base that affords policy makers and researchers a basis for arriving at decisions and

deriving reliable inferences.



Figure 1

U.S. Exports of Fresh Market
Asparagus, seric rons
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source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues; Competitive Conditions in the U.S,
Market for Asparagus, Broccoli, and Cauliflower, U.S. International Trade Commission, November 1988,
* 1993 figures are tentative. .
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data. " “
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Figure 2

U.S. Export Unit Price for Fresh
Market Asparag us, Dollars per Metric Ton
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source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,

USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular SeriessFHORT, various issues; Competitive Conditions in the U.S.
Market for Asparagus, Broccoli, and Cauliflower, U.S. International Trade Commission, November 1988.
* 1993 figures are tentative.

** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.




Figure 3

U.S. Exports of Fresh Market
Broccoll, setric zons
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USDA/FAS/Circular Series/FHORT, various issues; Horlicultural Products Review, USDA/FAS/Circular Series/FHORT, various issues; Competitive Conditions in the U.S,

Market for Asparagus, Broccoli, and Cauliftower, U.S. International Trade Commission, November 1988,
* 1993 figures are tentative.
** Beginning with 1987, Canfldian figures change to reflect Canadian import data rather that USDA export dala.
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Figure 4

U.S. Export Unit Price for Fresh
Market Broccoli, seiass ver etric ron
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Source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,

USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues; Competitive Conditions in the U.S.
Market for Asparagus, Broccoli, and Cauliflower, U.S. International Trade Commission, November 1988,

* 1993 figures are tentative.
** Bepinning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.



Figure 5

U.S. Exports of Fresh Market
Cauliflower, uecric zons
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Source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues, World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues; Competitive Conditions in the U.S.
Market for Asparagus, Broccoli, and Cauliflower, U.S. International Trade Commission, November 1988.
* 1993 figures are lentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data. " “




Figure 6

U.S. Export Unit Price for Fresh Market
Cauliflower, oias ser vetric zon
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USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues; Competitive Conditions in the U.S.
Market for Asparagus, Broccoli, and Cauliflower, U.S. International Trade Commission, November 1988,
* 1993 figures are tentative.
** Beginning with 1987, Canadian figures change (o reflect Canadian import data rather that USDA export data.




Figure 7

U.S. Exports of Fresh Market
Celery, e o
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* 1993 figures are tentative,
*+ Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data. “ R




Figure 8

U.S. Export Unit Price for Fresh
Market Celery, s cer notric won
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Figure 9

U.S. Exports of Fresh Market
Lettuce, uetric rons

350000 -—
300000 - e —_
M
25 T L
o 250000 ‘
—
t o
. Canada
. 200000 -
i
c | e ..
180000 -
T
o
n
100000 -
g
50000 -}-
Mexico = _....
L e t 1 : : : : L By : : :
‘80 ‘81 ‘82 ‘33 ‘84 ‘85 ‘86 '87 ‘88 ‘89 90 91 ‘92

source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.
** Beginning with 1987, Canaqian figures change to reflect Canadian import data rather that USDA export data.




Figure 10

U.S. Export Unit Price for Fresh Market

Lettu Ce, Dollars per Metric Ton
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Source: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/FHORT, various issues, Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.

** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.




Figure 11

U.S. Exports of Fresh Market
Onions, Hetric tons
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ource: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S, Export Opportunities,
USDA/FAS/Circular Series’FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series’/FHORT, various issues,
* 1993 figures are tentative.
*4+ Beginning with 1987, Canadfan figures change to reflcct Canadian import data rather that USDA export data. : .
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Figure 12

U.S. Export Unit Price for Fresh
Market Onions, s per xecric ron
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Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues;, World Horticultural Trade & U.S. Export Opportunities,

USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.
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Figure 13

U.S. Exports of Fresh Market
Potatoes, cric zons
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ource: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,

USDA/FAS/Circular Series/fFHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.
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.Figure 14

U.S. Export Unit Price for Fresh
Market Potatoes, ceii:s ver setric zon
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Source: Foreign Agriculiural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/FHORT, various issues, Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.




Figure 15

U.S. Exports of Fresh Market
TomatoeS, Metric Tons
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.ource: Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,
USDA/FAS/Circular Series/EHORT, various issucs; Horticultural Products Review, USDA/FAS/Circular Series/FHHORT, various issues.

* 1993 figurcs are tentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.
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Figure 16

U.S. Export Unit Price for Fresh Market
Tomatoes, soters por setric zon
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Foreign Agricultural Trade of the United States, USDA/FAS/Circular Series/FHORT, various issues; World Horticultural Trade & U.S. Export Opportunities,

USDA/FAS/Circular Series/FHORT, various issues; Horticultural Products Review, USDA/FAS/Circular Series/FHORT, various issues.
* 1993 figures are tentative.
** Beginning with 1987, Canadian figures change to reflect Canadian import data rather that USDA export data.
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Table 1

Mean U.S. Export Volumes and Mean Unit Export Price for

Various Fresh Market Vegetables

VEGETABLE

EXPORT
MARKET

ASPARAGUS
To World
To Canada
To Mexico

BROCCOLI
To World
To Canada
To Mexico

CAULIFLOWER

To World
To Canada
To Mexico

CELERY
To World
To Canada
To Mexico

LETTUCE
To World
To Canada
To Mexico

ONION
To World
To Canada
To Mexico

POTATO
To World
To Canada
To Mexico

TOMATO
To World
To Canada
To Mexico

MEAN EXPORT VOLUME, mt MEAN EXPORT UNIT PRICE, $/mt
1980 - 1986 1987 - 1993 1980 - 1986 1987 - 1993
Mean | c.v. Mean | C.v. Mean ] c.v. Mean | C.v.
7294 206 17842 137 1843 .200 2507 147
5480 324 8965 .093 1450 175 1773 141
59 1.74 185 2.01 567 1.51 1914 257
36032 .370 84556 .185 508 .088 542 156
35443 383 74366 147 504 .097 502 .106
176 519 133 514 504 241 600 .120
21872 482 59533 213 633 .065 632 077
21768 484 46773 .106 632 .064 637 .094
40 710 305 .786 656 524 555 279
74537 195 105638 .076 312 .070 365 .099
64302 .240 90135 .048 304 .086 352 101
902 161 1157 350 403 .085 362 .108
184054 225 258611 .182 326 191 465 141
158566 285 222979 165 276 .109 458 .170
803 762 11832 991 328 .090 315 .145
117384 362 140456 163 291 176 340 .093
53962 125 86155 211 270 .183 372 .082
2220 .803 12923 778 229 128 265 189
104949 289 187996 230 250 163 314 269
97069 321 174172 222 248 171 317 .290
4450 .687 10070 .804 174 272 279 204
98853 248 137097 112 550 152 710 121
93883 262 126012 .070 540 164 719 135
584 1.05 7857 1.19 466 175 552 126



Table 2...

U.S. Vegetable Export Volume as Function of Export Unit Price

Pooled-Time-Series-Cross-Sectional Estimates* of

Export Intercept | Price | Trend Dummy-Shifters for Each Vegetable (Excluding Asparagus) Regression Statistics
Market Broj Cau | Cel 1 Let j Oni I Pot LTom R2 J D-W | Rho
Total:
1980-1986 9.90 -0.17 0.07 1.33 0.81 2.02 2.93 2.42 2.30 2.39 93 1.08
(4.50)** (0.59) (3.54) (3.27) (234) (3.73) (450) (429 (3.79) (6.16)
8.91 -0.05 0.07 1.72 1.26 2.34 3.28 2.66 2.67 2.55 .38 1.91 0.37
(3.66) (0.17) (1.80) (3.48) (293) (B.77) (542) (4.05 (3.81) (575 (2.72)*
1987-1993 12.4 -044 0.08 0.87 0.59 0.93 1.92 1.18 1.41 1.48 .99 1.99
(14.7) (3.92) (9.65) (479 (3.57) (4.17) (9.72) (5.08) (5.79) (9.76)
To Mexico:
1980-1986 0.55 0.66 -0.15 1.00 -0.84 2.85 2.66 3.89 487 1.74 91 2.06
(1.38) (9.25) (2.76) (2.10) (1.82) (6.06) (5.74) (8.58) (10.9) ' (3.67)
0.64 0.74 -0.22 0.85 -1.07 2.67 2.36 3.79 4.75 1.35 .95 2.11 -0.28
(1.85) (11.9) @4.39) (227) (@3.01) (7.22) (6.48) (10.7) (13.7) (3.61) (2.05)
1987-1993 14.0 -2.03 048 -1.56 -1.58 -0.38 0.96 1.06 0.93 1.31 .85 1.13
(2.90) (3.05) (7.05) (1.72) (1.61) (0.31) (0.74) (0.76) (0.68)  (1.37) ‘
1.56 -0.32 0.36 1.18 1.98 3.24 5.34 5.35 5.19 4,90 92 1.99 0.24
(0.51) (0.75) (5.38) (1.73) (270) (3.76) (5.84) (5.55) (542) (6.89) (1.72)
To Canada:
1980-1986 13.8 -0.77  0.08 1.06 0.70 1.32 2.13 1.06 1.54 2.12 .94 0.94
- (6.40) (2.59) (427) (3.04) (241) (270) (4.15) (2.02) (2.82) (6.12)
154 -0.99 0.03 1.21 1.12 1.25 2.10 0.77 1.38 2.15. .86 1.52 0.50
(6.44) (3.15) (0.72) (2.54) (2.50) (2.16) (3.47) (1.19) (2.08) (5.21) 4.01)
1987-1993 12.6 -0.54 0.05 1.43 1.10 1.43 247 1.40 2.00 2.15 .99 1.74
(15.9) (492) (6.09) (9.48) (8.68) (7.65) (154) (7.749) (9.88) (18.7)

* . Estimates in Double-Log Form
** _ |-Statistic in Parentheses
+ — Estimated with Rho Transformed Variables

Le



Table3... Pooled-Time-Series-Cross-Sectional Estimates* of Elasticity-of-Substitution for
Selected U.S. Fresh Market Vegetable Exports
Ratio of Export | Elasticity of | Intercept Dummy-Shifters for Each Vegetable (Minus Aspargus) Regression Statistics
Volumes Substitution Bro | Cau | Cel Let Oni Pot | Tom R | D-W | Rho
QMex/Qot:
1980-1986 0.64 -4.03 -1.31 -2.46 -0.55 -1.62 0.01 0.98 -1.57 J7 145
(7.64)** (7.78) (2.09) (4.18) (0.86) (2.59) (0.02) (1.62) (2.54)
0.51 -4.42 -0.95 -2.45 -0.10 -1.54 0.45 1.26 -1.65 .64 1.77 32
(5.37) (6.76) (1.10) (295 (0.11) (1.78) (0.53) (1.48) (1.93) (2.36)*
1987-1993 -1.52 -6.19 -0.21 -0.05 1.59 1.75 3.03 2.75 1.80 57 0.73
(2.03) (11.86) (0.28) (0.07) (227) (260) (452) (4.02) (2.68)
-0.21 -6.72 0.34 1.70 2.38 3.80 4.25 3.89 3.90 71 1.94 41
(0.51) (14.2) (052) (258 (359 (57199 (647 (591) (5.93) (3.15)
Qcan’/Qrot?
1980-1986 -0.22 -0.39 0.36 0.38 0.23 0.19 -0.36 0.30 033 . .73 1.75
(0.49) (3.24) (2.82) (288) (1.84) (2.20) (332) (231) (2.63)
1987-1993 -0.17 -0.74 0.61 0.52 0.58 0.59 0.26 0.67 10.66 .83 0.55
(0.51) (6.03) (562) (3.949) (489) (4.80) (1.66) (5.13) - (5.00)
-0.32 -0.91 0.63 0.50 0.70 0.71 0.41 0.79 0.77 .58 1.70 .69
(1.24) (7.27) (460) (3.25) (4.82) (480) (253) (5.18) (4.89) (6.40)
QMmex/Qcan .
1980-1986 0.67 ©-3.72 -1.60 -2.74 -0.73 -1.87 0.39 0.77 -1.83 J7 0139
(7.69) (7.15) (2.52) (459 (1.12)  (291) (0.62) (1.25) (2.92)
0.51 -4.09 -1.28 -2.80 -0.29 -1.86 0.74 0.98 -2.03 .61 1.70 39
(5.12) (5.78) (1.349) (3.01) (030) (1.93) (0.78) (1.03) (2.13) (2.95)
1987-1993 -1.55 -4.98 -1.18 -1.05 0.60 0.71 2.17 1.61 0.65 .56 0.67
(2.10) (10.2) (1.70) (1.47) (0.87) (0.94) (2.88) (2.31) (0.89)
-0.33 -5.95 -0.20 1.29 1.81 3.24 3.97 3.24 3.30 .66 200 45
(0.82) (11.8) (0.28) (1.77) (2.54) (438) (543) (451) (499 (3.48)

* . Estimates in Double-Log Form
*+ _ (-Statistic in Parentheses
+ .. Estimated with Rho Transformed Variables
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