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Glossary

Award: Same as funds allocated to USDA through ATP ($200 million in 2018 and $100 million in
2019.

Elasticity: a measure of responsiveness. In the context of this study, the relative change in demand
due to a relative change in price or promotion expenditures. Higher elasticity indicates more
responsive demand.

Employment: total full- and part-time jobs resulting from direct spending.

Excess Demand (Supply): the difference between the quantity demanded (supplied) in the US and
the quantity supplied (demanded) in the US.

Expenditures: USDA spending from MAP, FMD, and/or ATP funds. Expenditures may be less than
funding available in a given year if all funds are not spent in that year. Expenditures may also be
greater than funding available in a given year because USDA is able to roll forward unspent funds in
a given year to a future year for spending.

Funds/Funding: Amounts allocated annually to MAP ($200 million) and FMD ($34.5 million) and
provided through ATP ($200 million in 2018 and $100 million in 2019).

IMPLAN: (IMpact Analysis for PLANnNing) input-output model, data and software used to analyze
economics under the less than full employment scenarios.

Labor Income: employee compensation and proprietor income resulting from direct spending.

Output: overall economic activity (sales) in the region resulting from direct spending.

Spending/Funds Spent: Amount of funds used to promote exports over a given period. Spending can
refer to funds used from MAP, FMD, or ATP programs, and/or cooperator funding as indicated in text
of report.

Value-Added: contribution to regional gross domestic product (GDP) through wages, profits, interest,
and indirect business taxes resulting from direct spending.

USDA Export Market Development Programs: the total of USDA Foreign Market Development (FMD)
program funding, USDA Market Access Program (MAP) funding, Agricultural Trade Promotion
Program (ATP) and associated industry market promotion contributions.
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Executive Summary
a) Introduction

This study updates the previous cost-benefit analysis study done in 2016 by
measuring the economic impact of USDA's Market Access Program (MAP) and
Foreign Market Development (FMD) Program and industry market promotion
contributions on US agricultural exports and the broader effects on the farm economy
and the overall economy. The USDA MAP and FMD programs along with the
associated industry cooperator contributions are referred to jointly in this report as the
USDA Export Market Development Programs. The study also includes the Agricultural
Trade Promotion Program in the future funding analysis. The study:

i Evaluated the effectiveness of the USDA Export Market Development Programs,
including the Foreign Market Development Program (FMD) and Market Access
Program (MAP) on increasing US agricultural exports over 1977-2019.

1 Conducted an analysis of the impact of market promotion funding on exports, the
farm sector and the overall economy.

1 Determined whether and to what extent the benefits of the USDA Export Market
Development Programs outweigh their costs by calculating benefit-cost ratios
(BCRSs) over the same period.

1 Measured the average annual lift the programs provide to the value of US
agricultural exports over the history of the program and in the future funding
scenarios.

1 Analyzed the benefits that USDA Export Market Development Programs provide
to the US farm economy and the overall US macro economy.

1 Conducted future funding scenarios to provide guidance on the implications of
maintaining, increasing, or eliminating funding for the USDA Export Market
Development Programs.

Econometric models and IMPLAN models were used to conduct the various analyses
in the study following the process used in the previous study. This study takes price
effects into account since it is likely that market promotion funding not only impacts
exports but also influences prices. This study conducted sensitivity analyses to comply
with OMB guidelines and to test the stability of the models and key parameters to
provide increased confidence in the study results.

Although the results of this study and the previous study are not strictly comparable

given that this analysis is based on:

1 Econometric results generated from extensively revised historical data for most
variables;

© 2022 IHS Markit. All rights reserved. 5
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91 Includes a much larger set of commodities (such as wood products and sea food
and ethanol) that are promoted by USDA than considered in the 2016 report; and

1 The analysis covered different time periods regarding the historical analysis as well
as the future funding scenarios; etc.

The findings of this study support the findings of previous studies regarding the
benefits of the market development programs.

b) Major findings

9 The results of this study support/corroborate the conclusions of previous studies
that the USDA Export Market Development programs are highly effective at
generating an extremely high return on investment and account for a high
percentage of the level of U.S. agricultural exports despite the different analytical
methods used, different time periods of the studies, and different data sets used in
the various studies over the years.

9 This study along with the previous study emphasizes the importance of using
multiple measures to provide a comprehensive evaluation of USDA export market
development program effectiveness. While BCRs are commonly used to determine
the effectiveness of programs, they do not consider the overall scale ofa progr a mo s
impact. Analyzing other measures, such as changes in export revenues, farm
income, GDP, etc., in conjunction with BCRs provides a more comprehensive
understanding of the full impact of market development programs.

1 The study provides overwhelming evidence that export promotion has a positive
and statistically significant impact on increasing demand for US exports through
other demand factors such as prices, incomes, and exchange rates have a greater
impact.

0 For bulk/intermediate agricultural products, a 10% increase in promotion
spending in a given year increases exports by 0.9% over three years.

0 Promotion spending has a somewhat larger effect on exports of consumer
oriented (HVP) agricultural products. A 10% increase in promotion spending
in a given year increases HVP exports by 1.2% over three years.

0 The impacts associated with promoting bulk/intermediate and high-
value/consumer-oriented exports represent lower bounds and hence are
conservative. If the elasticities of promotion were interacted with the
coefficients associated with each of the lagged dependent variables, the
impacts of promotion on exports would be higher than reported. Technically
the respective models for bulk/intermediate and high-value exports
represent partial adjustment models (Nerlove and Addison, 1958).

1 The study shows that USDA Export Market Development Programs continue to

achieve what Congress intended when they were created to:
0 Boost agricultural export revenue and volume;
0 Support the farm economy; and
0 Enhance the overall US economy.

© 2022 IHS Markit. All rights reserved. 6
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1 The USDA Export Market Development Programs generated high benefit-cost
ratios (BCRs).

0 This study determined that the US agricultural export value increased by
$24.5 over 1977-2019 for every dollar invested in export market
development.

A In comparison, the previous study determined that US agricultural
export value increased by $28 over 1977-2014 for every dollar
invested in export market development.

A The BCRs in the two studies are not strictly comparable given that
this analysis is based on econometric results generated from
extensively revised historical data for most variables and includes a
much larger set of commodities that are promoted by USDA than
considered in the 2016 report. Also, with the greater number of
commodities and higher level of funding used in this analysis, a lower
BCR would be expected relative to the previous report consistent with
the principle of diminishing returns.

0 A common error is to assume that a high BCR implies a high impact and a
low BCR implies a low impact of the program. Just because a BCR is lower
for the more recent time period than foran earlier time period does not mean
the program is less effective.

0 Although high BCRs indicate the programs are very effective; they also
suggest the programs are underfunded.

A For example, the BCR of 24.5 to 1 in this study indicates $24.5 in
additional agricultural export revenue is forfeited for every dollar not
allocated to the USDA Export Market Development Programs.

1 Inaddition to a high BCR, this updated report again indicates that the USDA Export
Market Development Programs also benefit export revenues and volume, the farm
economy and overall economy. Although the results of this study on the farm
economy and overall US economy are not strictly comparable since this analysis
is based on IMPLAN results generated from extensively revised historical data for
most variables, a different time period, includes a much larger set of commodities
that are promoted by USDA than considered in the 2016 report and uses 2015
dollars as a base value! , they are quite consistent.

0 Boost export revenues and volumes. The results of this study show the
programs sharply increased revenues by:

! Compared with a base value of 2020 dollars in the previous study.

© 2022 IHS Markit. All rights reserved. 7
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A Adding $9.6 billion on average annually to export value from 1977-
2019. The previous study added $8.15 billion annually to export value
from 1977-2014.

A Adding $413.7 over the entire 1977-2019 period than would have
been generated without the programs.

A The annual liftin export revenues in this study for 1977 to 2019 was
13.7%. The annual lift in the previous study was 15.3% Thus, the
results of this study and the previous study, regardless of the
methodology used, the export products included, or the time period
analyzed, demonstrate the effectiveness of USDA Export Market
Development Programs on exports.

0 The IMPLAN analysis demonstrates that the effects of the programs go well
beyond generating additional exports. The programs also contribute
substantially to the farm economy.

A The results show that the programs benefitted the farm economy by:

V' This study (2002-2019) found that $12.2 billion (3.4%) was
added annually to farm cash receipts, $3.1 billion (4.4%)
annually to net cash farm income and $1.4 billion (0.06%)
annually to farm assets.

V' The previous study (2002-2014) found that $8.4 billion (2.7%)
was added annually to farm cash receipts, $2.1 billion (3.7%)
annually to net cash farm income and $1.1 billion (0.1%)
annually to farm assets.

0 The IMPLAN results show that the USDA Export Market Development
Programs benefitted the macro economy by:

A This study (2002-2019) found that $45 billion (0.1%) was added
annually in economic output, $22.3 billion (0.1%) annually in GDP
and $11.7 billion (0.1%) annually in labor income. Also 225,800 jobs
were created across the entire economy.

A The previous study (2002-2014) found that $39 billion (0.2%) was
added annually in economic output, $16.9 billion (0.1%) annually in
GDP and $9.8 billion (0.1%) in annually labor income. Creating
239,800 jobs across the entire economy.

0 Although the content of the study and impacts on the farm economy and
overall economy are different from the previous study, the results are
consistent and support the argument that the market development programs
are effective and benefit the farm economy and overall economy.

1 The study also analyzed the possible effects of alternative levels of future funding
for the USDA Export Market Development Programs to provide a clearer picture of

© 2022 IHS Markit. All rights reserved. 8
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the potential impact of increased or decreased funding on US exports and the farm
and macro economy.

1 The results of three alternative future scenarios (MAP/FMD Doubles scenario,
MAP Funding Increases by 50% scenario, and MAP/FMD Funding Eliminated
scenario) over the 2024-2029 period are compared to those of a Flat Funding
(Baseline) scenario to provide measures of the likely effects of alternative funding
levels on US agricultural export revenue over that period as well as the impacts on
the farm economy and overall economy. The results of an ATP Effects Scenario
are also measured against those of a Flat Funding (Baseline) Scenario.

0 ATP Effects Scenario: US export revenue effects and impacts on the farm
and overall economies of Agricultural Trade Promotion funds to the USDA
Export Market Development Programs from 2019 through 2026 were
considered. The total amount of ATP funds assumed to be spent over 2019
through 2024 is $390 million, including $300 million in awarded funds and
$90 in associated cooperator contributions and impact continues for two
additional years.

A The scenario results indicate ATP funding will generate $11.1 billion
in additional agricultural export revenue over the 2019-2026 period.
The ATP funding is forecast to generate a Gross Export Revenue
BCR of about 28.4 to 1. That is, spending from ATP funds, assumed
to occur are forecast to generate $28.4 in additional export revenue
for every dollar of ATP funding spent.

A The results also show that ATP funding will benefit the farm
economy.

V'  Generating $810 million annually and $6.44 bilion in cash
receipts over the 2019-2026 period.

V' Increasing net cash farm income $130 million annually and
$1.05 billion over the 2019-2026 period.

V  Generating $90 million annually and $700 million over the
same time period in net cash farm income.

A The ATP funding will also benefit the overall economy.

V' Adding $11.2 billion to GDP over the 2019-2026 period.

V' Increasing US output by $22.56 billion over the same time
period.

V' Generating $6.56 billion in US labor income during the same
time period.

V US employment would add 14,780 jobs.

o MAP/FMD Funding Doubles Scenario: Combined MAP and FMD funding
remains at the current authorized level through 2023 but then is assumed
to double to $469 million per year beginning in 2024. Associated Cooperator

© 2022 IHS Markit. All rights reserved. 9
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contributions are assumed to grow at the same historic rate as the baseline
scenario of about 2.5% from 2020 through 2023. Because MAP and FMD
funding is assumed to increase after 2024, however, associated Cooperator
contributions are assumed to increase by about 10% in 2023 and then grow
from that level at the historic rate of about 2.5% through 2029. ATP funds
(expenditures and contributions) are assumed to be spent through 2024.
This future funding scenario was not included in the previous study.
A In this forecast simulation scenario, the value of US agricultural
exports increases by $2.4 billion (1.3%) in 2024, $5.9 billion (3%) in
2025, and then by an annual average of $9.0 billion (4.3%) through
2029.

V' Thus, a doubling of MAP/FMD funding would generate an
additional $44.4 bilion in US agricultural exports over the
entire 2024-2029 period (3.6%), an annual average of $7.4
billion.

A The farm economy will also benefit.

V' With farm cash receipts increasing annually by $3.75 billion
and $22.5 billion over the 2024-2029 period.

V  Net cash farm income will increase $630 million annually and
$3.76 bhillion over the 2024-2029 period.

V' Farm assets will increase $400 million annually and $2.38
billion over the same time period.

A The overall economy will also benefit.

V  With GDP increasing by $6.27 bilion annually and $37.62
billion over the 2024-2029 period.

V' US output would also be $12.64 billion higher annually and
$75.84 billion over the 2024-2029 period.

V' US labor income would be $3.64 bilion more annually and
$21.84 billion during the same time period.

V'  US employment annually would be 64,520 jobs higher.

0 50% MAP increase Scenario: MAP and FMD funding is assumed to
remain at the current authorized level through 2023 but then ONLY MAP
funding is assumed to increase by 50% ($100 million) beginning in 2024.
This scenario is intended to provide a measure of the effects that a
continuation of the ATP funding might have on exports. FMD funding is
assumed to remain at the current budgeted level of $34.5 million for the
entire period of 2020 through 2029. Because MAP funding is assumed to
increase beginning in 2024, MAP cooperator contributions are assumed
increase by 3% in 2023 and then grow at the historic rate of 2.5% over the
2024 - 2029 period.

© 2022 IHS Markit. All rights reserved. 10
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A The simulation analysis shows that if MAP funding is increased by
50% over the 2024-2029 period, exports over that period would
increase by $16.8 billion (1.4%) compared to the baseline, an annual
average increase of $2.8 billion. The previous study increased both
MAP and FMD funding by 50% over the 2015-2030 period and
showed that exports over that period would increase by $3.5 billion
annually over the 2015-2030 period.

A The farm economy will benefit:

V' With farm cash receipts increasing annually by $1.35 billion
and $8.1 billion over the 2024-2029 period. In the previous
study farm cash receipts would increase $2.4 billion annually
over the 2015-2030 period.

V' Net cash farm income will increase $220 million annually and
$1.3 billion over the 2024-2029 period. In the previous study
net cash farm income would increase $600 million annually
over the 2015-2030 period.

V' Farm assets will increase $150 million annually and $890
million over the 2024-29 time period. In the previous study
farm assets would increase $300 million annually over the
2015-2030 period.

A The overall economy will also benefit:

V' With GDP increasing by $2.39 billion annually and $14.3
billion over the 2024-2029 period. In the previous study GDP
would increase $4.7 billion annually over the 2015-2030
period.

V' US output would also be $4.8 billion higher annually and $28.8
billion over the 2024-2029 period. In the previous study output
would increase $10.8 billion annually over the 2015-2030
period.

V' US labor income would be $1.4 billion more annually and $8.4
billion during the same time period. In the previous study labor
income would increase $2.7 billion annually over the 2015-
2030 period.

V' US employment would be 25,410 jobs higher. In the previous
study US employment would be 66,900 jobs higher.

0 Although the future funding scenario in this study increased only MAP
funding by 50% and covered less years, the results of this scenario are
consistent and support the argument that the market development programs
are effective.

© 2022 IHS Markit. All rights reserved. 11
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o MAP/FMD Funding Elimination Scenario: MAP and FMD funding is
assumed to remain at the current budgeted level through 2023 but then is
completely eliminated for both programs over the 2024-2029 period.
Because MAP and FMD funding is eliminated, cooperator contributions also
are assumed to be reduced by 50% during that same period.

A The effects of eliminating MAP/FMD funding in 2024 through 2029
include:

V' Aloss of $5.2 billion in US agricultural export revenue in 2024
(2.7%) which builds slowly each year to a loss of $21.0 billion
in 2029 (9.8%). The total loss in agricultural export revenue is
$96.5 billion (7.9%) over the 2024-2029 period, an average
annual loss of $16.1 billion. In the previous study agricultural
exports would drop $14.7 billion annually over the 2015-2030
period.

A The farm economy will also be adversely impacted:

V' With farm cash receipts decreasing annually by $5.27 billion
and $31.65 billion over the 2024-2029 period. In the previous
study farm cash receipts would fall $9.9 billion annually over
the 2015-2030 period.

V Net cash farm income will decrease $990 million annually and
$5.9 billion over the 2024-2029 period. In the previous study
net farm income would fall $2.5 billion annually over the 2015-
2030 period.

V' Farm assets will decrease $480 million annually and $2.9
billion over the 2024-2029 time period. In the previous study
farm assets would fall $1.3 billion annually over the 2015-2030
period.

A The overall economy will also be adversely impacted:

V' With GDP decreasing by $13.7 bilion annually and $82.4
billion over the 2024-2029 period. In the previous study GDP
would decrease $19.5 billion annually over the 2015-2030
period.

V US output would also be $27.6 billion lower annually and
$165.3 billion over the 2024-2029 period. In the previous study
output would decrease $45.3 billion annually over the 2015-
2030 period.

V US labor income would be $8.1 billion less annually and
$48.65 billion during the same time period. In the previous
study labor income would decrease $11.3 billion annually over
the 2015-2030 period.

© 2022 IHS Markit. All rights reserved. 12
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V US employment would be 148,840 jobs lower. In the previous
study US employment would be 278,600 jobs lower.

0 Although the future funding scenario in this study is the same as the
previous study but covered less years and has a different year for the base
value, the results of this scenario are consistent with the previous study in
that the elimination of MAP/FMD funding would adversely affectexports, the
farm economy and the overall economy.

The major takeaway from the future funding scenarios is that increasing funding for
USDA Export Market Development Programs will significantly benefit export revenues,
the farm economy and the overall macroeconomy. At the same time the elimination of
MAP and FMD funding will have a significant negative impact on export revenues, the
farm economy and the overall economy.

Background
a) USDA Export Market Development Programs

The Market Access Program (MAP) and Foreign Market Development program (FMD)
aretheUSDepart ment of Agricultureds (USDA) pri |
These programs are public-private partnerships between the Foreign Agricultural
Service (FAS) and nonprofit US agricultural trade associations, farmer cooperatives,
nonprofit state-regional trade groups and small businesses to conduct overseas
marketing and promotional activities. The USDA MAP and FMD programs along with
the contributions of industry cooperators are referred to jointly in this report as the
USDA Export Market Development Programs. The Foreign Agricultural Service (FAS)
administers these programs within the USDA. FAS provides cost-share assistance to
eligible US organizations for activities such as consumer advertising, public relations,
point-of-sale demonstrations, participation in trade fairs and exhibits, market research,
and technical assistance.

MAP promotes US agricultural and food product exports by focusing on consumer
promotion, market research, trade shows, and trade servicing. In FY 2021, FAS
provided cost-share assistance through MAP to nearly 60 eligible US agricultural trade
associations, cooperatives, state regional trade groups and small businesses to share
their costs of overseas marketing and promotional activities that help build commercial
export markets for their products. MAP funding is used for both generic and brand
promotion of processed products, fruits, vegetables, nuts and other consumer-
oriented or high value (HVP) products as well as some bulk and intermediate products.
When MAP funds are used for promoting generic commodities, participants must
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contribute a minimum 10 percent match. For promotion of branded products, a dollar-
for-dollar match is required. The MAP program began in 1985.

The intent of the FMD program is to provide trade servicing and trade capacity building
through efforts to open, expand, and maintain long term markets for US agricultural
products. FAS partners with US agricultural producers and processors represented by
non-profit commodity or trade associations called cooperators. The FMD program was
first established in 1956 under authority of Public Law 480 and then reauthorized by
Title VII of the Agricultural Trade Act of 1978. In FY 2021, the FMD program allocated
funding to 21 agricultural trade organizations for generic promotion of US agricultural
exports.

MAP and FMD funding for 2019 funded under the 2018 Farm Bill amounted to $234.5
million ($200 million for FMD and $34.5 million for MAP). Expenditures of FMD and
MAP funds in that year amounted to $175.52 million and $33.58 million, respectively
($209.1 million total). In comparison, MAP and FMD contributions by cooperating
organizations in 2019 totaled $604.62 million and $90.42 million, respectively. Total
spending on export market development and promotion by the government and
contributions by industry partners climbed steadily over the period 1975 to 2019,
reaching a high of $904 million in 2019. Total annual expenditures on export market
development and contributions by industry partners has increased sharply since 2009,
amounting to nearly $700 million in 2019.

© 2022 IHS Markit. All rights reserved. 14
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Exhibit 1: USDA Export Market Development Program Funding, 1975-2019
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Since 2013, industry contributions have been 70 to 77 percent of the total USDA
Export Market Development Programs. In 2019, industry contributions accounted for
77 percent of the total USDA Export Market Development Programs. The growth in
contributions demonstrates that industry partners recognize the success of the MAP
and FMD programs in opening, expanding, and maintaining export markets.

Funding under the USDA Export Market Development Programs has grown with the
value of US agricultural exports largely on the strength of growing industry
contributions. The correlation of export market promotion funding with the value of total
US agricultural exports (bulk/intermediate exports plus consumer-oriented exports) is
close to 0.95. This parallel movement of export market promotion funding and the
value of total agricultural exports is illustrated in Exhibit 2.
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Exhibit 2: Value of US Agricultural Exports and USDA Export Market Development Programs
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U.S. Secretary of Agriculture Sonny Perdue announced additional funding for U.S.
Department of Agriculture (USDA) of $200 million in 2018 and $100 million in 2019
through the Agricultural Trade Promotion Program (ATP) (Foreign Agricultural Service,
2019). The funds were allocated to applicants in January 2019 ($200 million) and July
2019 ($100 million). The ATP provides cost-share assistance to US agricultural
industries to conduct activities that promote US agricultural commodities in foreign
markets for commodities impacted by tariffs, including activities that address existing
or potential non-tariff barriers to trade. Such activities include consumer advertising,
public relations, point-of-sale demonstrations, participation in trade fairs and exhibits,
market research, and technical assistance. The ATP funding is available to all sectors
of US agriculture, including fish and forest product producers, mainly through
partnerships with non-profit national and regional organizations. FAS administers the
ATP under authority of the Commodity Credit Corporation Charter Act.

b) Commodity Breakouts and Export Trends

This study developed two separate trade econometric models, similar to what was
done in the previous study (Willams et al. 2016), including bulk and intermediate
products combined and consumer-oriented/high-value products. Using the
terminology developed by the FAS, bulk agricultural products include those
commodities which have received little or no processing, such as wheat, corn,
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soybeans, and cotton. Tropical products, such as green coffee, cocoa, raw sugar, and
natural rubber, are also included in this category but are excluded from the analysis
conducted is this study because they are not promoted commodities. In contrast,
intermediate products generally include agricultural products that have a higher per-
unit value than bulk commodities and often are partly processed but not necessarily
ready for consumers. Examples include soybean meal, wheat flour, vegetable ails,
feeds and fodders, animal fats, hides and skins, and live animals. In addition,
bulk/intermediate exports include wood products, ethanol, and biodiesel products.
Finally, high-value products (HVP) are usually (but not always) ready, or easily made
ready, for immediate use by consumers. Examples include snack foods, breakfast
cereals, bakery mixes, eggs and products, dairy products, fresh or processed red
meats and poultry meats, fresh or processed fruits and vegetables, tree nuts, pet
foods, wine, seafood, nursery products, distilled spirits, etc. The list of export
commodity groups is in Appendix A.

The value of US exports of agricultural products was $154 billion in calendar year
2019. Since 2011, the value of US agricultural exports ranged from a low of $150
billion to a high of $169 billion. Over the same period, the value of bulk/intermediate
exports ranged from a low of $79.1 billion in 2019 to a high of $93.4 billion in 2014
(Exhibit 3). The value of consumer-oriented/high-value exports varied from a low of
$61.7 billion in 2011 to a high of $75.3 billion in 2014 (Exhibit 3). From 1975 through
2019, the value of bulk/intermediate product exports was always higher than the value
of consumer-oriented/high value exports although the gap is narrowing.

USDA Market Development Program spending to promote consumer-oriented
products was about equal to that for bulk/intermediate product exports in 1986 at about
$84 million (Exhibit 4). However, spending to promote consumer-oriented products
grew at a more rapid pace over time, reaching $632.4 million in 2019 and accounting
for just over two-thirds of total spending (67.5%). Total USDA Market Development
Program spending (including both expenditures from federally allocated funds and
contributions from contributors) grew from about $23.6 million in 1975 to $936.6 million
in 2019 (Exhibit 4).

Econometric Analysis of US Agricultural Export Demand

Two export demand equations representing US bulk/intermediate (BULK) exports and
consumer-oriented/ high value product (HVP) exports were developed and estimated
through econometric analysis using annual data for 1975 through 2019. The method
of estimation was ordinary least squares (OLS), and the software package used to
produce the econometric results was EVIEWS 11.0.
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Econometric analysis allows analysts to discern the impacts of selected economic
factors like promotion expenditures on agricultural exports by statistically accounting
for the influence of other factors that may potentially influence agricultural exports.
This process essentially isolates the impact of the factor of interest from those of all
other hypothesized impact factors on the changes in the level of agricultural exports.

Exhibit 3: Value of US Exports of Bulk/Intermediate and High-Value Products, 1975-2019
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Exhibit 4: USDA Market Development Program Promotion Funds Spent for

Bulk/Intermediate and Consumer oriented Products, 1975 - 2019
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a) Bulk and Intermediate Export Demand Analysis

Following the 2016 study by Williams et al., the generalized bulk/Intermediate export
demand equation specification is as follows:

(1) BULK: = f(UBPt, RGDPt, XUSTW:, WGDEFt, RBPRODt, RPOPt, BULK:-1, GBULK:,
ZBv)

where BULK is US bulk and intermediate agricultural exports (1,000 mt), UBP is the
BULK export price ($/mt unit value), RGDP is foreign real GDP ($US billion), XUSTW
is the US agricultural trade-weighted exchange rate index, WGDEF is the world GDP
deflator, RBPROD s the production of bulk commodities by the rest of the world (1,000
mt), RPOP is the population of non-US countries (the rest of the world or ROW)
(millions), GBULK is the fAgoodwill o stock
Programs spending (expenditures plus cooperator contributions) to promote exports
of US bulk and intermediate commodities ($US million), and ZB represents specific
other factors and events affecting the demand for US bulk and intermediate
agricultural exports. The proxy for RBPROD in this analysis is foreign crop production.

In estimating the parameters associated with the right-hand side variables in equation
(1), RPOP was highly correlated with other variables in the model specification. To
mitigate this degrading collinearity issue, we divided rest-of-the-world GDP (RGDP)
by RPOP. Also, to account for changes in the purchasing power of foreign currency
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over time, the price (per unit value) of US bulk exports (UBP) and the USDA Export
Market Development Programs promotion expenditures in GBULK were inflation-
adjusted using the world GDP deflator (WGDEF) and exchange-rate-adjusted using
the US agricultural trade-weighted exchange rate index (XUSTW)?2. Thus, the BULK
export demand equation was operationalized for estimation as follows:

(2) BULK: = f(UBP*XUSTW«/WGDEFt, RGDP+/RPOPt, RBPRODt, BULKt-1, GBULKP%,
ZB)

GBULKP! is total deflated, exchange-rate-adjusted spending for the promotion of bulk
and intermediate US agricultural commodities. GBULKP: is constructed as
BULKTOT*XUSTW/WGDEF: and BULKTOT: is the total USDA Export Market
Development Programs promotion spending for BULK exports which includes both
contributions by cooperators and FMD/MAP expenditures to promote bulk and
intermediate commodities.

Exhibit 5 shows the volume of US exports of bulk/intermediate products from 1975 to
2019. On average, the volume of bulk/intermediate products was 152 million metric
tons, ranging from 96 million metric tons to 202 million metric tons over this period. In
2019, the volume of US exports of bulk/intermediate products was 180 million metric
tons.

Export demand equations typically are estimated with lagged exports as an
explanatory variable in what is formally referred to as a Nerlovian partial adjustment
model. Rigidities in a system like international trade due to adjustment costs and
incomplete information imply that the adjustment of exports to changes in the
explanatory variables is not instantaneous but rather takes time. Thus, changes in
exports in one year are hypothesized to be positively related to changes in those
exports in the previous year.

Importantly, we followed the common procedure of using the Almon polynomial
distributed lag (PDL) formulation to account for the time lag between the expenditure
of promotion funds and the impact on US exports of bulk and intermediate
commodities®. The search for the pattern, polynomial degree, and time period over
which the promotion expenditures influence US exports of bulk and intermediate

fiAam ef fects of Aeconomic downturnso on rBaordekonanicmndinticatorvariabless a pt ur e d

(used to represent ZB as discussed below) included in the

®With the distributed lag approach, one obtains short-run effects as well as long-run effects. The short-run effects are tantamount
to the contemporaneous response of exports to promotion. The sum of the coefficients associated with the lag distribution of
promotion correspond to the long-run effects. This approach is standard practice in the economics literature. This distributed lag
approach is better than providing impacts for each year separately. Changes in export promotion not only result in changes in
exports but also the consequential impacts are distributed overtime.
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agricultural commodities involved a series of nested OLS regressions. Lags of up to
10 years and up to fourth degree polynomials with alternative choices of head and tail
restrictions were considered. As such, no assumptions were made concerning the
length of the lag. Based on a composite set of criteria, including the Akaike Information
Criterion (AIC), the Schwarz Information Criterion (SIC), the Hannan-Quinn criterion
(HQC), and heuristic measures* (e.g., significance and signs of the estimated
parameters in the equation), a second order PDL of the current period and two lags
with head and tail restrictions was selected. As stated previously, before being
transformed in this way to create the estimated form of GBULKPt, BULKTOT: was first
deflated, and exchange rate adjusted.

US bulk/intermediate agricultural exports also are likely impacted by qualitative events
from year to year (ZBtin equation (2)). While income, population, inflation, prices, and
other variables largely explain the longer-term trends in exports, various events
account for much of the deviation of exports around these trends from year to year.
To determine what events have impacted exports, we hypothesize that a number of
gualitative events potentially affect the level of bulk/intermediate exports over time.
These events are treated as indicator variables econometrically. An indicator variable
takes on the value of 1 in the year of the event and O in other years. We sequentially
tested the significance of each of 50 hypothesized events to determine the significance
of each in impacting bulk/intermediate agricultural exports. These variables were
related to: (1) weather and natural events; (2) animal & crop disease events; (3) trade
issues/events; (4) economic events; (5) farm policy events; and (6) political events
variables. We provide the complete list of these indicator variables in Appendix B°®.

To capture diminishing marginal returns to the export promotion expenditures over
time, we used a logarithmic transformation of GBULKP as is commonly done in other
studies of domestic and export promotion (see, for example, Kaiser 2010a, Kaiser
2010b, Global Insight 2006 and 2010, Williams et al. 2016, and Williams and Capps
2020 to name just a few). We also employed a logarithmic transformation for all other
non-discrete variables in the model. Consequently, the estimated parameters
associated with the explanatory variables are elasticities. With the log-log functional

* The heuristic aspect of the composite criteria may be viewed as ad hoc but is equivalent to restricting the class of models to be
only those consistent with underlying theory. This procedure is commonly encountered in the literature, especially in analyses
where equilibrium displacement models are used and only parameter values consistent with theory are utilized.

® The process of testing the significance of the large number of indicator variables was about sensitivity of the results to different
specifications regarding various events. Many of the events covered the same or similar time periods so that collinearity among
indicator variables was an issue. The indicator variables found to be significant likely picked up effects of multiple events.
Additionally, US-China trade tensions occurred at the very end of the period of analysis. As such, it should not be surprising that
theUS-China trade tension indicator variable was not a stat
could well prove to have a statistically significant influence onthevolume of exports. o
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form for non-discrete explanatory variables, the elasticities are constant over the
period of the analysis.

The econometric results associated with bulk/intermediate exports are shown in
Exhibit 6, where all non-discrete variables are in natural log form. The parameters of
the equation were estimated over the 1975-2019 sample period®. As suggested by the
Office of Management and Budget (OMB) guidelines for conducting benefit-cost
analyses (OMB 1992), we conducted a sensitivity analysis of the estimated model,
comparing the actual historical data for BULK exports to the model-generated values
of the historical levels of those exports. As indicated by the R? statistic, the model
explains over 95% of the annual variations in bulk and intermediate exports, meaning
that the model predictions are an excellent fit of the actual values of BULK exports
over the sample period. In addition, the within-sample mean absolute percent error
(MAPE) is 2.16%, also indicative of exceptional goodness-of-fit. All estimated
parameters are statistically different from zero and their signs and magnitudes are all
consistent with a priori expectations. As well, the Durbin Watson, Durbin-h, and
Breusch-Godfrey statistics indicate no evidence of autocorrelation. Importantly, this
finding supports the use of OLS as the estimation method.

Exhibit 5: Volume of US Exports of Bulk/Intermediate Products, 1975-2019
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® In the simulation analysis to follow, the simulation is conducted overthe 1977-2019 period because two observations are lost
given the two-year estimated lag in promotion expenditures.
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Exhibit 6. Econometric Analysis of Bulk/Intermediate Agricultural Export Demand, 1977 7 2019

Parameter Estimates

Standard

Variables (in natural logs except indicator variables) Estimate Error t-statistic =~ p-value
Intercept 15.8381 2.0983 7.55 0.0000
Real exchange-rate-adjusted bulk export price (UBPR) -0.0926 0.0659 -1.40 0.1711
Foreign real per capita GDP (RGDPP) 0.6515 0.1070 6.09 0.0000
Foreign bulk commodities production (RBPROD) -0.6783 0.0983 -6.90 0.0000
Lagged dependent variable (BULK)t.1 0.6181 0.0915 6.76 0.0000
US Enhancement Program indicator variable (1987) 0.2240 0.0439 5.10 0.0000
US Enhancement Program indicator variable (1988) 0.1797 0.0392 4.59 0.0000
Japanese Beef Agreement indicator variable (1989) 0.1254 0.0403 3.11 0.0042
Chinese corn & soybean trade policy indicator variable (1995)

(DT6) 0.2072 0.0391 5.30 0.0000
Droughts in California indicator variable (1977) -0.1454 0.0540 -2.69 0.0119
USSR crop problems indicator variable (1978) 0.2094 0.0521 4.02 0.0004
Russian drought export ban indicator variable (2010) 0.1092 0.0385 2.84 0.0084
Chinads approval of MIR 162, EU

(2014) 0.2039 0.0410 4.97 0.0000
Drought in South America indicator variable (2016) 0.1191 0.0390 3.06 0.0049
Goodwill Variable of Bulk Promotion Expenditures (GBULKP)

Real, exchange-rate-adjusted bulk promotion expenditures in

current period (GBULKPy) 0.0264 0.0099 2.68 0.0123
Real, exchange-rate-adjusted bulk promotion expenditures

lagged one period (GBULKP1) 0.0352 0.0132 2.68 0.0123
Real, exchange-rate-adjusted bulk promotion expenditures

lagged two periods (GBULKP.2) 0.0264 0.0099 2.68 0.0123
Sum of lags 0.0881 0.0329 2.68 0.0123
Regression statistics: R?= 0.9521 DW = 1.9223 Durbin-h = 0.3186

Source: Estimation done with the use of the software package EVIEWS 11.0.
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Exhibit 7 illustrates the ability of the model to replicate the level of the actual volume of
US agricultural exports of bulk/intermediate products. Over the period 1977 to 2019, the
actual and predicted values of the volume of US agricultural bulk/intermediate products
are in close alignment.

Exhibit 7: Bulk/Intermediate Exports, Actual and Predicted Values, 1977-2019
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The estimated own-price elasticity of -0.0926 indicates that US bulk/intermediate
agricultural export demand is price inelastic. A 10% increase in the price of bulk
exports results in a 0.93% decline in bulk exports, holding all else constant. This result
is consistent with the conventional expectation that the demand for bulk/intermediate
agricultural commodities is not highly sensitive to changes in unit prices. This
estimated price elasticity is lower than the -0.2761 reported in the previous study
(Williams et al. 2016).

The estimated income elasticity is 0.6515. Not surprisingly, the relationship is inelastic
such that a 10% increase in foreign real per capita income increases bulk/intermediate
commodity exports by 6.52%, holding all else constant. This result is consistent both
with the long-held expectation that the demand for bulk/intermediate agricultural
commodities is inelastic with respect to changes in income (see, for example, World
Bank 1994) and with the 0.5275 income elasticity estimated by Williams et al. (2016).

Also, as expected, increases in foreign crop production have a negative, inelastic
impact on US bulk exports. A 10% increase in foreign crop production reduces US
bulk/intermediate exports by 6.78%, holding all else constant. The previous study
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found a similar effect of foreign crop production on US bulk/intermediate exports with
an elasticity of -0.47.

Bulk/intermediate exports in the current year are positively related to those exports in
the previous period as expected. A 10% increase in bulk/intermediate exports in the
previous year increases bulk/intermediate exports in the current year by 6.18%. This
impact is larger than the results in the previous study wherein a 10% increase in
bulk/intermediate exports in the previous year increased bulk/intermediate exports in
the current year by 2.83%.

Seven events were found to have statistically significant positive effects on US bulk
and intermediate agricultural exports: (1) USSR crop problems in 1978; (2) the
Chinese ban on their corn exports in 1995; (3) droughts in South America in 1989,
2014 and 2016; (4) Chi nads ARurpfarm io 20a4 (5)thé
US Export Enhancement Program (EEP) in 1986 and1987; (6) the Japanese Beef
Agreement in 1989; and (7) the Russian drought export ban in 2010. The only event
with a statistically significant negative effecton US bulk and intermediate agricultural
exports was the drought in California that occurred in 1977.

The estimated elasticities of the goodwill variable (GBULKP) in equation (2) indicated
that total USDA Export Market Development Programs spending to promote bulk and
intermediate agricultural exports had a statistically significant and positive effect on
those exports over time. The promotion elasticity, normally referred to as the long-run
promotion elasticity, was estimated at 0.08811 and was calculated as the sum of the
elasticities in the current and two past periods (see Exhibit 6). This estimated long-run
elasticity is consistent with such elasticities estimated for other export demand
promotion programs. This long-run elasticity is a static measure of promotion impact
and assumes that all else is held constant. As such, if total USDA Export Market
Development Programs promotion were to increase by 10%, then US
bulk/intermediate exports would increase by nearly 0.88% over three years. Further,
if total USDA Export Market Development Programs promotion were to double
(tantamount to a 100% increase), then US bulk/intermediate exports would rise by
almost 9%. Note that this measure of the effect of promotion on exports assumes that
the export price remains unchanged with changes in promotion. Any price effects
caused by promotion, which would also affect the level of exports, are ignored. This
issue is discussed in more detail in a subsequent section of this report.

Given the presence of the lag in the dependent variable, a dynamic long-run elasticity
also can be calculated by dividing the static long-run promotion elasticity by one minus
the estimated coefficient of the lagged bulk/intermediate exports. The result was a
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dynamic long-run elasticity of 0.2307, larger than the long-run elasticity of 0.1482 in
the previous report’.

To test the robustness of the estimated export demand promotion elasticity for
bulk/intermediate exports, we conducted a sensitivity analysis in conformance with
OMB guidelines for conducting benefit-cost analyses (OMB 1992). Confidence
intervals set at a level of significance of five percent (the industry standard) were
computed for bulk/intermediate long-run market development/promotion elasticity.
This is the interval over which true promotion elasticity would be expected to fall 95%
of the time. The 95% confidence interval for the bulk/intermediate static long-run
elasticity ranges from 0.0236 to 0.1527.

b) High Value Product (HVP) Export Demand Analysis

The generalized HVP or consumer-oriented export demand equation specification
also follows Williams et al. (2016) and is expressed as follows:

(3) HVPt = f(UHP:, RGDPt, XUSTWt, WGDEFt, RHPRODt, RPOPt, HVPt-1, GHVPt, ZHt)

where HVP is US consumer-oriented/high-value product (HVP) exports, UHP is the
HVP export price (unit value), RGDP is foreign real GDP, XUSTW is the US
agricultural trade-weighted exchange rate index, WGDEF is the world GDP deflator,
RHPROD is the production of high value products by the rest of the world, RPOP is
the population of non-US countries (the rest of the world or ROW), GHVP is the
igoodwtock |odb USBA Export Market Development Programs spending
(expenditures plus cooperator contributions) to promote US HVP exports, and ZH
represents specific other forces and events affecting the demand for US HVP exports.
The proxy for RHPROD in this analysis is foreign meat production.

As with the BULK export equation, due to the high correlation of RPOP with other right-
hand-side variables, we divided rest-of-the-world GDP (RGDP) by RPOP to mitigate
this degrading collinearity issue. Also, to account for changes in the purchasing power
of foreign currency over time, the prices (per unit value) of US HVP exports (UHP) and
the USDA Export Market Demand Programs promotion expenditures in GHVP also
were inflation-adjusted using the world GDP deflator (WGDEF) and exchange-rate-
adjusted using the US agricultural trade-weighted exchange rate index (XUSTW)2.
Thus, the HVP export demand equation was operationalized as follows:

’ Consequently, theimpacts reported represent lower bounds and hence are conservative.

!fiAny effects of fieconomic downturnd on HVP exports are captured
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(4) HVPt = f(UHP*XUSTW/WGDEF, RGDPY/RPOP, RHPRODt,HVPt1, GHVPt, ZHt)

where GHVPt is total deflated, exchange-rate-adjusted spending for the promotion of
US consumer-oriented/high  value product exports and is constructed as
HVPTOT*XUSTWYWGDEFt. HVPTOT: is total USDA Export Market Development
Programs promotion spending which includes both contributions by cooperators and
FMD/MAP expenditures to promote HVP exports.

Exhibit 8 shows the volume of US exports of consumer-oriented/high-value products
from 1975 to 2019. On average, the volume of bulk/intermediate products was
between 14 and 15 million metric tons, ranging from a low of 3.6 million metric tons to
a high of 26.4 million metric tons over this period. In 2019, the volume of US exports
of bulk/intermediate products was 26.1 million metric tons.

Similar to the situation with the US bulk/intermediate export demand equation, the
HVP export demand equation was estimated with lagged exports as an explanatory
variable in a Nerlovian partial adjustment model. We also use the Almon polynomial
distributed lag (PDL) formulation to account for the time lag in the impact of the
promotion investments on US HVP exports. The search for the pattern, polynomial
degree, and time period over which the promotion expenditures influence US exports
of consumer-oriented/high value products involved a series of nested OLS
regressions. Lags of up to 10 years and up to fourth degree polynomials with

Exhibit 8: Volume of US Exports of Consumer-Oriented or High-Value Products, 1975-2019
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alternative choices of head and tail restrictions were considered. Based on a
composite set of criteria, including the Akaike Information Criterion (AIC), the Schwarz
Information Criterion (SIC), the Hannan-Quinn criterion (HQC), and heuristic
measures (e.g., significance and signs of the estimated parameters in the equation;
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see footnote 1), a second order PDL of the current period and two lags with head and
tail restrictions was selected. As done with spending to promote bulk/intermediate
exports, spending to promote HVP exports (HVPTOT) adjustments were made to
account for inflation and exchange rates to create the goodwill variable of those
expenditures (GHVP).

US consumer-oriented/high-value product exports also are likely impacted by
gualitative events from year to year (ZHt in equation (4)). While income, population,
inflation, prices, and other variables largely explain the longer-term trends in the export
data, various events account for much of the deviation of exports around the trend
from year to year. To determine what events have impacted these exports, we
hypothesize that a number of qualitative events potentially affect the level of
consumer-oriented/high-value product exports over time. These events are treated as
indicator variables econometrically. An indicator variable takes on the value of 1 in the
year of the event and 0 in other years. We sequentially tested the significance of each
of 50 hypothesized events to determine the statistical significance of each in impacting
aggregate consumer-oriented/high-value product exports. These qualitative variables
correspond to: (1) weather and natural events; (2) animal & crop disease events; (3)
trade issues/events; (4) economic events; (5) farm policy events; and (6) political
events variables. Again, we provide the complete list of these indicator variables in
Appendix B.

To capture diminishing marginal returns to export promotion expenditures over time,
we used a logarithmic transformation of GHVPP as is commonly done in other studies
of domestic and export promotion (see, for example, Kaiser 2010a, Kaiser 2010b,
Williams et al. 2011, and Global Insight 2006 and 2010) and as done for US
bulk/intermediate exports. We also employed a logarithmic transformation for all other
non-discrete variables in the model. Consequently, the estimated parameters
associated with the explanatory variables are elasticities. With the log-log functional
form, these elasticities are constant over the period of the analysis from 1975 to 2019.

The econometric results associated with consumer-oriented or high-value products
are exhibited in Exhibit 9, where all non-discrete variables are in natural log form. The
parameters of the equation were estimated over the 1975-2019 sample period (see
footnote 2). As suggested by the Office of Management and Budget (OMB) guidelines
for conducting benefit-cost analyses (OMB 1992), we conducted a sensitivity analysis
of the estimated model, comparing the actual historical data for HVP exports to the
model-generated values of the historical levels of those exports. As indicated by the
R? statistic, the model explains over 99% of the annual variations in consumer-oriented
or high-value exports. Because the model explains nearly all the variation in HVP
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exports, the model predictions are an excellent fit of the actual values of HVP exports
over the sample period. The within-sample mean absolute percent error is 2.59%, also
indicative of exceptional goodness-of-fit. All estimated parameters are statistically
different from zero and their signs and magnitudes are all consistent with a priori
expectations. The Durbin Watson, Durbin-h, and Breusch-Godfrey statistics indicate
no evidence of autocorrelation. As with the US bulk/intermediate export equation, this
finding supports the use of OLS as the estimation method.

Exhibit 10 illustrates the ability of the model to replicate the actual volume of US
agricultural exports of consumer-oriented/high-value products. Over the period 1977
to 2019, the actual and predicted values of the volume of US agricultural consumer-
oriented/high-value products are nearly identical.

The elasticity of the real, exchange-rate-adjusted price of HVP exports is negative as
expected (-0.4283), indicating that US HVP export demand is inelastic with respect to
changes in its own price. That said, this own-price elasticity is roughly four and a half
times greater than the own-price elasticity for BULK exports. A 10% increase in the
price of HVP exports results in a 4.28% decline in HVP exports, holding all else
constant. The results from the previous study (Williams et al., 2016) are in accord with
the updated results regarding the own-price elasticity of agricultural exports. In the
previous study, the magnitude of the own-price elasticity of HVP exports (-0.5549) was
roughly twice that of the own-price elasticity of BULK exports (-0.2761).

Changes in foreign real per capita income are estimated to have a positive impact on
HVP exports. The income elasticity associated with consumer-oriented/high-value
products is 0.3660. Hence, a 10% increase in foreign real income increases per capita.

© 2022 IHS Markit. All rights reserved. 29



IHS Markit | Economic Impact Study of USDA Export Market Development Programs: Update of Previous 2016 Study

Exhibit 9. Econometric Analysis of Consumer-Oriented/High-Value Agricultural Export Demand,
1977 to 2019

Estimation Results

Standard
Variables (in natural logs except indicator variables) Estimate Error t-statistic p-value
Intercept 7.1552 2.1379 3.35 0.0022
Real exchange-rate-adjusted HVP export price (UHPR) -0.4283 0.0977 -4.38 0.0001
Foreign real per capita GDP (RGDPP) 0.3660 0.2060 1.78 0.0855
Foreign HVP commodity production (RHPROD) -0.2856 0.2364 -1.21 0.2361
Lagged dependent variable (HVP)i1 0.7727 0.0669 11.54 0.0000
Droughts in Asia and Europe indicator variable (DE6) -0.1778 0.0494 -3.60 0.0011
US/World economic concerns, US drought indicator
variable (1982) -0.1150 0.0427 -2.69 0.0114
US drought, California Medfly indicator variable (1989) -0.0791 0.0424 -1.87 0.0715
EU hoof & mouth disease; Starlink indicator variable
(2002) -0.1009 0.0404 -2.50 0.0180
BSE; US soybean aphid infestation; US animal disease
issues indicator variable (2004) -0.1158 0.0406 -2.85 0.0076
Financial meltdown; recession indicator variable
(2009) -0.0958 0.0399 -2.40 0.0226
Goodwill Variable of HYP Promotion Expenditures (GHVP):
Real, exchange-rate-adjusted HVP promotion
expenditures in current period (GHVPy) 0.0354 0.0050 7.02 0.0000
Real, exchange-rate-adjusted HVP promotion
expenditures lagged one period (GHVPt.1) 0.0472 0.0067 7.02 0.0000
Real, exchange-rate-adjusted HVP promotion
expenditures lagged two periods (GHVP:.2) 0.0354 0.0050 7.02 0.0000
Sum oflags 0.1180 0.0168 7.02 0.0000
Regression statistics: R?= 0.9975 DW = 2.0754 Durbin-h =-0.2751
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Exhibit 10: Consumer-Oriented/High-Value Exports, Actual and Predicted Values, 1977-2019
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Source: Data provided directly to authors by the Foreign Agricultural Service (USDA). © 2021 IHS Markit

HVP exports by 3.66%, holding all else constant. In the previous report, the income
elasticity associated with HVP exports was 1.7448, nearly five times greater than the
updated income elasticity. Although the updated HVP export income elasticity
estimated may be somewhat low, the previously estimated elasticity was likely much
too high.

Additionally, as expected, increases in foreign meat production are estimated to have
a negative, inelastic impact on US consumer-oriented/high-value exports. A 10%
increase in foreign meat production reduces US HVP exports by 2.86%, holding all
else constant. The previous study found HVP exports to be highly sensitive to changes
in foreign HVP production. The previous elasticity in conjunction with foreign meat
production was estimated to be -1.6144, more than five times greater than the updated
elasticity.

HVP exports in the current year are positively and significantly related to those exports
in the previous period as expected. A 10% increase in consumer-oriented or high-
value exports in the previous year increases high-value exports in the current year by
7.73%, aresult that is nearly identical to that of the 2016 study (7.39%).

Of the 50 events identified to have potential effects on US HVP exports, six had
statistically significant effects on the aggregate HVP export group over the sample
period. That does not mean, of course, that other events had no effects on exports.
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Indeed, many other factors have likely affected the aggregate HVP or consumer-
oriented export group over the years. Some events have offsetting effects, however,
increasing exports of one commodity while reducing those of another resulting in little
net effect. At the same time, events that may impact the trade volume for one
commodity may not have a statistically significant effect with respect to the aggregate
category of consumer-oriented or high-value product exports.

All six events had statistically significant negative effectson US HVP exports including:
(1) the drought in California in 1977; (2) US/world economic concerns and the drought
in the United States in 1982; (3) the drought in the United States and the California
Medfly issue in 1989; (4) EU hoof & mouth disease and Starlink in 2002; (5) BSE, US
soybean aphid infestation, and US animal disease issues in 2004; and (6) the financial
meltdown and recession in 2009.

The estimated elasticities of the goodwill variable (GHVP) in equation (4) indicate that
total USDA Export Market Development Programs HVP export promotion spending
had a statistically significant and positive effect on those exports over time. The
promotion elasticity, normally referred to as the long-run promotion elasticity, is
estimated at 0.11801 and is calculated as the sum of the elasticities in the current and
two past periods (see Exhibit 10). The promotion elasticity for HVP exports is roughly
1.34 times the promotion elasticity of BULK exports and more than two and a half
times the HVP promotion elasticity estimated in the previous study. The HVP
promotion elasticity estimated in this study relative to that for Bulk/intermediate exports
IS consistent with a priori expectations.

Also, the estimated long-run promotion elasticity for US HVP exports is consistent with
such elasticities estimated for other export demand promotion programs. This long-
run elasticity is a static measure of promotion impact and assumes that all else is held
constant. As such, if total USDA Export Market Development Programs promotion
were to increase by 10%, then US consumer-oriented/high-value exports would
increase by nearly 1.2%. Further, if total USDA Export Market Development Programs
promotion were to double (tantamount to a 100% increase), then US consumer-
oriented or high-value exports would rise by 11.8%. Again, itis critical to note that this
measure of the effect of promotion on exports assumes that the export price remains
unchanged with changes in promotion. Any price effects caused by promotion, which
would also affect the level of exports, are ignored. This issue is discussed in more
detail in a subsequent section of this report.

Given the presence of the lag in the dependent variable, a dynamic long-run elasticity
assuming no change in export price also can be calculated by dividing the static long-
run promotion elasticity by one minus the estimated coefficient of the lagged
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consumer-oriented/high-value product exports. The result was a dynamic long-run
elasticity of 0.5191, much larger than the long-run elasticity of 0.1774 in the previous
report®.

To test the robustness of the estimated export demand promotion elasticity for
consumer-oriented/high-value product exports, we conducted a sensitivity analysis in
conformance with OMB guidelines for conducting benefit-cost analyses (OMB 1992).
Confidence intervals at the five percent level (the industry standard) were computed
for the consumer-oriented/high-value product long-run market development/promotion
elasticity. This is the interval over which true promotion elasticity would be expected
to fall 95% of the time. The 95% confidence interval for the consumer-oriented/high-
value product static long-run elasticity ranges from 0.0851 to 0.1510.

Historical Simulation Analysis

To investigate the effectiveness of USDA export promotion programs, we postulate a
simple three-equation conceptual model for USDA bulk/intermediate exports and for
HVP agricultural exports:

(5) XDit = XDi(PXit, Git, ZDit)
(6) XSit = XSi(PXit, ZSit)
@) XSit = XDit

where XD is the foreign demand for US agricultural exports; XS is the export supply

of US agricultural exports; PX is the average price paid for US agricultural exports; G

is the figoodwill 0o or stock variabl eNenoepr esen
and Arrow 1962); ZD is a matrix of all other demand shift variables, including income

(GDP) measures for importing countries, exchange rates relative to the US dollar

countries, inflation, foreign production of goods in competition with U.S agricultural

exports; numerous qualitative events that have impacted US agricultural exports over

the period of 1977 through 2019; ZS is an equivalent matrix of supply shift variables; i

= bulk/intermediate and HVP; and t = time period.

Equation (5) represents both bulk/intermediate (BULK) and high-value product (HVP)
exports which are represented by the two econometric equations discussed in the
previous section of the report. Equation (6) represents the responses of US BULK
exports and of HVP agricultural exports to changes in price which is represented in
each model by the corresponding export supply elasticity implied from the work of

° Consequently, theimpacts reported represent lower bounds and hence are conservative.
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Williams et al. (2016) of 1.66 for US BULK export supply and 1.56 for US HVP export
supply. Equation (7) requires that the demand for US agricultural exports equal the US
supply of agricultural exports. XDi, XSi, and PXi are the endogenous variables in the
model.

The models for US BULK and for HVP agricultural exports were used to simulate the
effects of the USDA Export Market Development Programs on total US agricultural
export revenue over the historical period (1977-2019). Two scenarios were simulated
with the models over that period: (1) a scenario with USDA Export Market
Development Programs promotion spending ( t hwith séenarioo ) and (2)
without USDA Export Market Development Programs promotion spending (the
fivithout s ¢ e n a r i ovith)scenario hrepresents actual history, that is, the levels of
BULK and HVP export prices, volume, and revenue that existed over time as
generated by the corresponding model which includes any effects on exports and
prices from the export promotion spending. The without scenario represents the level
of BULK and HVP exports, prices, and revenue that would have existed over time if
the USDA Export Market Development Programs had not existed or, in other words, if
the export promotion spending had not been done over time.

The with scenario analysis over the 1977-2019 period represents the baseline
historical scenario of the endogenous variables in the model, including US BULK and
HVP agricultural prices, volume, and revenue. The without scenario was then
conducted as a counterfactual analysis in which the USDA Export Market
Development Programs for both BULK and HVP exports were assumed to have never
existed so that the government FMD/MAP expenditures and cooperator contributions
were not made over the period of analysis. This assumption effectively eliminated the
effects of the program on US agricultural exports and prices over that period. The
result was lower simulated levels of BULK and HVP agricultural export prices,
volumes, and revenue than actually occurred. Because the changes in the
endogenous model variables in the without scenario were generated by changing only
the level of promotion spending, they represent the levels of those variables that would
have existed over time if there had been no USDA Export Market Development
Programs.

Differences in the simulated levels of total US agricultural exports (BULK and HVP),
prices, and revenue in the with scenario from those in the without scenario are taken
as direct measures of the effects of the USDA Export Market Development Programs
over time. Those differences are often
program over the period of promotion.

Export Market Development Programs is the addition to total BULK and HVP export
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volume, price, and revenue as a result of the promotion, that is, how much higher
those three measures were over time than they would have been if the promotion had
not been conducted. Because no other exogenous variable in the models (e.g., levels
of inflation, exchange rates, income levels, agricultural and trade policies, etc.) other
than promotion spending is allowed to change in either scenario in either model, this
process effectively isolates the effects of the USDA Export Market Development
Programs on total US agricultural exports and prices. Thus, the simulated differences
between the levels of US BULK and HVP agricultural exports and prices and,
therefore, US BULK and HVP agricultural export revenue in the with promotion
spending scenario and in the without promotion spendingscenar i o i s t
by the promotion. The Alifto provides
export promotion spending under the USDA Export Market Development Programs
(and only those expenditures) on US BULK and HVP, and therefore, on total
agricultural export revenue.

Exhi bit 11 shows both the | evel and percent

Market Development Programs over the 1977-2019 period of analysis for total US
agricultural exports, prices and revenue as an aggregation over the results from the
BULK and HVP simulations. Recall that the number of exported commodities and
corresponding promotion spending included in this study are substantially greater than
was the case in the previous study by Williams et al. (2016).

Exhibit 11. Estimated Promotion Lift* for US Agricultural Export Volume, Price, and Revenue,
1977 - 2019

Average Annual Percent Lift!
Lift?

US Agricultural Export Volume (million MT) 9.7 6.1
US Agricultural Average Export Price ($/MT) 30.66 7.2

US Agricultural Export Revenue ($ million) 9,622 13.7

1 The average annual additionto aggregate BULK/Intermediate and HVP export volume, weighted average aggregate export
price (BULK/Intermediate and HVP), and the aggregate BULK/Intermediate and HVP export revenue as a result of the USDA
Export Market Development Programs.

The results show that on average over that period, the USDA Export Market
Development Programs increased total US agricultural export revenue (BULK and
HVP) by 13.7% over what might otherwise have been the case. In other words, the

USDA Export Mar k et Devel opment Progr ams

19.7% to the value of total USagr i cul t ur al exports over
as the average annual increase in some variable like export revenue due to promotion
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over the period of analysis (1977-2019 in this case)10. At the same time, the program
has provided a Ilift to the volume of aggregate US agricultural exports
(Bulk/Intermediate and HVP) of about 6.1% (9.7 million mt) and to the aggregate price
of US agricultural exports of about 7.2% ($30.06/mt). Over the 1977-2019 time period,
these #fAliftso e dd7ablliendn addiionah expod teveehuesarid a ftdl
of 417.7 million metric tons of additional export volume. Clearly, the USDA Export
Market Development Programs have had a substantial and statistically significant
impact on US agricultural exports.

Benefit-Cost Analysis of USDA Export Market Development Programs

As the discussion in the previous section of the report clearly demonstrates, the USDA
Export Market Development Programs have had a substantial impact on US
agricultural exports, export price, and export revenue. A critical question, however, is

whet her these fibenefitsod of t he Thp standarda m hav

method of determining if export promotion has been beneficial is to calculate a benefit-

cost ratio (BCR) in terms of the additional
generated per promotion dollar spent over time. In evaluations of export promotion

progr ams, a common measur ement of the fbene
analyses is the additional export revenue generated. Another common, and arguably

more appropriate, measure of the Abenefito
economic welfare analysis (consumer and producer surplus concepts) in which the

calculated net changes to economic welfare (which approximates the economic profit)

as a result of the promotion program are ¢
promotion program. The cost of the program is the total amount of funds invested in

the promotion program.

a) Calculating Export Promotion BCR Measures

Exhibit 12 illustrates the expected export

general. The objective of export demand promotion is to shift out the export demand
curve (a shift of EDrout to EDrRG6 1 n  E xahd, thereby, idcase the export price

(PxtoPx6) on a higher vol ume l1ofol e3k Pheredultisaml es ov

increase in export revenue represented in Exhibit 12 as the sum of the dark and light
red areas in the right-hand panel of that figure. The increase in export revenue
generated by the USDA Export Market Development Programs was measured through
historical simulation as discussed in the previous section of the report.

' Liftis defined with respect to the level of a variable (the value of exports in this case) in the absence of the promotion program
overthe period of analysis (1977-2019 in this case).
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The simulated change in export revenue induced by the USDA Export Market
Devel opment Programs over time can be wused
program for the benefit-cost analysis. Several export revenue BCRs are often
computed. The Gross Revenue BCR (GRBCR) is calculated as the additional export
revenue generated over the period of promotion (R) per dollar of promotion spent (E)

over that period:

.
SRt

’.;l

(8) GRBCR =

P

Et

—
11
=

where t represents a given year and T represents the last year of the promotion period.

Because the promotion represents a cost of generating the additional export revenue,
the promotion spending in each year must be netted out of the additional export
revenue generated (Rt) in each corresponding year to arrive at the net export revenue
BCR:

T
SRt - Et
=

(9) NRBCR = T
S Et

t=1

To comply with the Office of Management and Budget (OMB) guidelines for conducting
benefit-cost analyses (OMB Circular A-94 1992), the time value of money must be

accounted for by discounting the net export revenue BCR to generate a discounted
export revenue benefit-cost ratio:

ST(Rt - E)/(A+i)
t=1

(10) DRBCR = T
S Et
t=1
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Exhibit 12. Export Revenue and Economic Surplus Effect of Export Promotion

us usd
X X

where i is the interest rate chosen to discount the additional export revenue flows to
present value. To be compliant with the OMB guidelines for conducting benefit-cost

anal yses, we use i deffectiveness, lease purchase, amdgelatecc o0 s t
analyseso required for such analyses by the

interest rates (Appendix C of OMB Circular A-94, Revised November 2020 in Vought,
2020).

A shortcoming of the export revenue BCR measures is that they account for the
additional export revenue associated with additional exports but do not subtract the
additional costs required to generate the additional exports. Such costs include the
additional production costs, inland transport costs, freight, and insurance costs and so
on associated with an increase in exports. To account for those costs, we calculate a
measure referred to asutsbe dhpoeor mefasawo
between the amount that exporters receive for their exports and the minimum amount
they would be willing to accept to just cover their costs. In Exhibit 12, the US export
supply curve (ESus) shows the prices that exporters would be willing to accept for each
additional unit of export sales to just cover costs. Thus, the area under ESus (the US
export supply curve) at 1  where the excess demand curve EDr crosses ESus (the
light blue area in Exhibit Y) is a measure of the minimum total amount exporters would
be wiling to accept for the level of exports demanded in the market. Of course,
however, producers do not sell each additional quantity of exports at the price that
would just cover their costs. Rather, they sell all units of exports at the export market
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price of Px. Thus, their export revenue for selling 1  units of exports is the sum of the

dark and 1ight bl ue areas. The dark blue ar
revenue over and above the costs of exporting that export volume. Although not
precisely the same thing, Afexport surpluso ¢

profit from exporting.

When promotion shifts export demand out to EDrRO i n Ex hi bit 12, e X |
increases by the amount represented by the sum of the dark and light red areas in the
right-hand graph in Exhibit 12, but the light red represents the additional costs of that
additional level of exports. Thus, the dark red area on the right side of the exhibit

representsthead di t i onal Afexport surpluso (profit) t
up to 1 eThat area is equal to the difference between what economists call the
addi tional Aproducers surplusod and the addit

market (the dark red area in the left-hand panel of Exhibit 12. Because the ESus curve

is just the difference between the domestic supply curve (Sus) and the domestic

demand curve (Dus) in the left-hand panel of Exhibit 12, the red area in that panel is

equal to the red area in the right-hand panel. Th u s , the fiexport surplu
of the net change in economic welfare as a result of exporting. Because Exhibit 12

represents the US aggregate agricultural export sector, the red area (in both panels)

represents the net additional economic welfare to the US agricultural economy and to

the overall US economy resulting from agricultural export promotion.

The export surplus or net additional welfare from export promotion is calculated

through the same simulation scenario process used to calculate the additional export

revenue from export promotion over time described above. In the process, however,

the additional export surplus portion of the additional export revenue is calculated

using simple formulas. Then t he additional export surplu
measur e of the fAbenefitd of export promot i
equations (8), (9), and (10) to calculate a Gross Export Surplus BCR (GSBCR), a Net

Export Surplus BCR (NSBCR), and a Discounted Export Surplus BCR (DSBCR),
respectively.

b) Export Promotion Benefit-Cost Analysis Results

Based on equations (8), (9), and (10), we calculated the BCRs for the USDA Export
Market Development Programs over the entire 1977-2019 period of analysis (Exhibit
13). These calculated returns to the USDA Export Market Development Programs are
higher than most average returns calculated forindividual commodity export promotion
programs as reported by Williams et al. (2016) but somewhat lower than found for the
USDA Export Promotion Programs by Williams et al. (2016) for a less extensive set of
exports than included in this analysis. A BCR that is greater than 1 is interpreted as
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meaning that the program has more than paid for itself. Otherwise, the program would
be considered to have created an economic loss because the revenue generated
would be less than the cost of the program.

The net export revenue benefit-cost ratio (NRBCR) of the USDA Export Market
Development Programs (including both MAP/FMD expenditures and cooperator
contributions) over the entire 1977-2019 period of the program is calculated as 24.5
(Exhibit 13). That is, for every dollar of export promotion expenditure, the net return in
additional export revenue, net of the promotion spending, is $24.5. The net economic
surplus BCR (NSBCR) is calculated at 12.2 indicating a net addition to US economic
welfare of $12.2 per dollar spent on export promotion through the USDA Export Market
Development Programs (Exhibit 13). This measure is necessarily smaller than the
NRBCR because additional economic costs have been netted out of the additional
export revenue to calculate the additional export surplus generated by the program.

The BCRs calculated in this study are somewhat lower than those reported by the
previous analysis of the effectiveness of USDA Export Promotion Programs by
Williams et al. (2016). However, the BCRs in the two studies are not strictly
comparable given that this analysis is based on econometric results generated from
extensively revised historical data for most variables and includes a much larger set
of commodities that are promoted by USDA than considered in the 2016 report. Also,
with the greater number of commodities and higher level of funding used in this
analysis, a lower BCR would be expected relative to the previous report consistent
with the principle of diminishing returns. A common error is to assume that the level of
a BCR indicates the impact of a program so that a high BCR implies a high impact and
a low BCR implies a low impact of a program. Such is not the case, however. For
example, the BCR for a $1 investment that returns $5 is the same (5 to 1) as the BCR
for a $1 billion investment that returns $5 billion. Obviously the more that is spent, the
bigger the impact on exports. As spending increases, however, each additional dollar
spent has a declining effect so that the total additional revenue achieved increases at
a declining rate. Thus, the ratio between additional revenue and additional funding (the
BCR) declines as funding increases. That is the law of diminishing returns. Thus, just
because the BCR is somewhat lower in this study than in the 2016 study does not
mean that the program is now less effective. The lower BCR may simply reflect the
larger level of expenditures in this analysis. In fact, if the calculated BCR did not
decrease with the larger USDA Export Development Program funding in this study
relative to the 2016 study, the results would be suspect and inconsistent with the law
of diminishing returns.
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Consistent with the Office of Management and Budget (OMB) guidelines for
conducting benefit-cost analyses (OMB Circular A-94 1992, revised November 2020
(Vought (2020)), a discounted net export revenue BCR (DRBCR) of 17.4 was
calculated based on equation (10) using the 10-year maturity nominal Treasury
interest rate'! (Exhibit 13). The discounted NSBCR (DSBCR) was calculated to be 8.5.

Exhibit 13. Estimated Export Revenue and Surplus Benefit-Cost Ratios for the USDA Export
Market Development Programs, 1977-2019

Non-
Discounted Discounted
Benefit-Cost Measures BCR BCR?*
Net Export Revenue Benefit-Cost Ratios (NRBCR and DRBCR) 24.5 17.4
Net Export Surplus Benefit-Cost Ratios (NSBCR and DSBCR) 12.2 8.6

apiscounted using th&0-year maturitynominal Treasurinterest rate (Apendix C of OMB Circulas¥, Revised
November 202@Vought, 2020))

Numerous studies of commodity export checkoff programs have noted that a high BCR
indicates that a promotion program is underfunded (see Williams et al, 2016). For
example, the non-discounted NRBCR of 24.5 indicates that for every dollar in
additional funding NOT allocated to the USDA Export Market Development Programs,
the US agricultural sector loses an average of $24.5 in additional export revenue. That
is, $24.5 in additional agricultural export revenue is forfeited for every dollar not
allocated to the USDA Export Market Development Programs. Of course, increases in
promotion spending are accompanied by a reduction in the corresponding BCR. With
such a high estimated BCR, however, spending on agricultural export promotion could
be increased substantially before the BCR would decline to the $10 average over
recent analyses of agricultural export promotion programs (see Williams et al, 2016).
Indeed, a BCR of 1 to 1 would indicate that spending has increased to such a level
that every additional dollar spent would generate only an additional dollar in export
revenue. Given the net export revenue BCR of 24.5 to 1, the USDA Export Market
Development Programs have been highly underfunded over the period of 1977
through 2019.

" Given that the nominal rather than the real Treasury interest rate is used, the calculated discounted BCRs represent upper
bounds.
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Analysis of Alternative Future Funding Scenarios for USDA Export
Market Development Programs

This section considers the likely US agricultural export revenue impacts of several
future USDA Export Market Development Programs funding scenarios over the 10-
year period following the end of the historical data (2019). The effects of the various
scenarios are measured against a Flat Funding or Baseline Scenario of future USDA
Export Market Development Programs spending over that period:

1 Flat Funding (Baseline) Scenario: Budgeted annual funding for MAP and FMD is
assumed to remain at the current level (a total of $235.5 million) over the full 10-
year period (2020 to 2029) (Exhibit 14). Spending of these funds is referred to as
MAP/ FMD e x pEha ATP tfuads ef $20@million awarded in 2018 and of
$100 million in 2019 were only begun to be spent in 2019 ($25 million) and 2020
($75 million). In this scenario, the remaining $200 million in ATP funds are planned
to be spent in roughly equal amounts each year from 2021 through 2024. Over the
period of 2019-2024, the ATP funds awarded average about 18.6% of total
expenditures (Exhibit 14). Cooperator contributions associated with MAP/FMD
funding ($639.5 million in 2020) are assumed to grow at a historic annual rate of
about 2.5% from 2021 through 2029. Because ATP provides cost-share promotion
assistance to exporting US agricultural industries, those industries also provided
promotion f unds of aniiestimated i$7.50nillion io A04Dand $22.5
million in 2020 in connection with the ATP funding in those years. From 2021
through 2024, cooperators are assumed to provide associated contributions each
year as ATP funds are spent from 2021 through 2024 amounting to a total of $60
million. Thus, total ATP funds awarded, and associated cooperator funds spent in
2019 and 2020 and planned to be spent in 2021 through 2024 amount to $390
million. Exhibit 15 shows the TOTAL USDA Export Market Development Programs
spending (MAP/FMD and ATP expenditures and associated cooperator
contributions) in 2019 and 2020 and assumed to be spent in each year from 2021
through 2029 in this Flat Funding (Baseline) Scenario. The ATP funds awarded
plus the associated cooperator funds account for about 6.8% of TOTAL Export
Market Development Funds spent and assumed to spent (expenditures plus
contributions) over 2019 through 2024. The ATP share of TOTAL funds spent is
substantially lower than the ATP share of just expenditures (18.6% compared to
6.8%) because of the large share of TOTAL funds spent accounted for by
cooperator contributions. Over the full baseline period of 2019 through 2029,
MAP/FMD and ATP expenditures together account for 26% of TOTAL Export
Market Development funds spent and assumed to be spent (expenditures plus
contributions). Consequently, cooperator contributions associated with MAP/FMD
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and ATP over the 2019 through 2029 baseline period account for the remaining

74% of TOTAL Export Market Development Programs funds spent (expenditures
plus contributions).

Exhibit 14: Flat Funding (Baseline) Scenario: Current and Future, MAP, FMD, and ATP

Expenditures, 2019-2029
350

300

250

200
150 -
100 -
50
0 - T T T T T T T T T T

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
= MAP Expenditures

= FMD Expenditures _
mATP Award Expenditures ©20211HS Markit

Million USD

Exhibit 15: Flat Funding (Baseline) Scenario: Current and Future Total MAP, FMD, and ATP

Funds (Expenditures Plus Contributions) 2019-2029
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The first future scenario considered is the effects of spending the ATP funds awarded

in 2018 and 2019 and associated cooperator contributions on US agricultural exports

over 2019 through 2023.

1 ATP Effects Scenario: In this scenario, the US export revenue effects of adding the
Agricultural Trade Promotion funds to the USDA Export Market Development
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Programs from 2019 through 2024 are considered. The $200 million of ATP funds
awarded in 2018 and the additional $100 million awarded in 2019 were not spent
all at once in those years. In fact, $25 million were spent in 2019 and $75 million in
2020 along with $30 million in associated cooperator contributions ($7.5 million in
2019 and $22.5 million in 2020). The remaining $200 million are assumed to be
spent in roughly equal amounts in 2021 through 2024 along with an estimated $60
in associated cooperator contributions. The total amount of ATP funds assumed to
be spent over 2019 through 2024 is $390 million, including $300 million in awarded
funds and $90 in associated cooperator contributions. This scenario considers the
contribution of the TOTAL ATP funds (awarded and cooperator contributions) to
the past and future (baseline) level of US agricultural exports. The scenario
process is referredtoasficount er f actual simulatio
removed from the model over 2019 through 2024 to see what their contribution to
the past and future baseline forecast of the value of US agricultural exports is likely
to be. The difference in the value of exports over 2019 through 2029 in the Flat
Funding (Baseline) Scenario from that level when ATP funding is removed from
the baseline over 2019 through 2024 is a measure of the effects of ATP funding on
US agricultural exports. In this scenario, nothing but the level of ATP funding
changes over the 2019 through 2029 period.

Once the additional export market development funds provided by ATP are exhausted
in 2024, an important question is what will be the level of funds available to the USDA
Export Market Development Programs in the subsequent six years (2024-2029) of the
10-year forecast period (2020-2029). And what will be the likely effects of that funding
on US agricultural exports over that period? To explore the answer to these questions,
we analyze the US agricultural export effects of alternative future funding scenarios
for USDA Export Market Development Programs over the last six years of the 10-year
forecast period (2024-2029) when ATP funds are no longer available:

1 MAP/FMD Funding Doubles Scenario: Combined MAP and FMD funding remains
at the current authorized level for the first four years though 2023 but then is
assumed to double to $469 million per year beginning in 2024. Associated
Cooperator contributions are assumed to grow at the same historic rate as the
baseline scenario of about 2.5% from 2020 through 2023. Because MAP and FMD
funding is assumed to increase after 2024, however, associated Cooperator
contributions are assumed to increase by about 10% in 2023 and then grow from
that level at the historic rate of about 2.5% through 2029. ATP funds (awarded and
contributions) are assumed to be spent in 2019 through 2024 as in the Flat Funding
Scenario.
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1 MAP Funding Increases by 50% Scenario: MAP and FMD funding is assumed to
remain at the current authorized level through 2023 but then MAP funding is
assumed to increase by 50% ($100 million) beginning in 2024. FMD funding is
assumed to remain at the current budgeted level of $34.5 million for the entire
period of 2020 through 2029. Because MAP funding is assumed to increase
beginning in 2024, MAP Cooperator contributions are assumed to increase by 3%
in 2023 and then grow from that level at the historic rate of 2.5% through the end
of the 10-year forecast period (2029). ATP funds (awarded and contributions) are
assumed to be spent in 2019 through 2024 as in the Flat Funding Scenatrio.

1 MAP/FMD Funding Eliminated Scenario: MAP and FMD funding is assumed to
remain at the current authorized level through 2023 but then funding for both
programs is assumed to be completely eliminated beginning in 2024. Because
MAP and FMD funding is eliminated, associated Cooperator contributions are
assumed to be reduced by 50% during the last six years of the 10-year forecast
period. ATP funds (awarded and contributions) are assumed to be spent in 2019
through 2024 as in the Flat Funding Scenario.

a) Flat Funding (Baseline) Scenario

The Flat Funding (Baseline) Scenario analysis essentially was the process of
establishing a forecast baseline using the flat funding scenario assumptions for USDA
Market Development Programs funding over the 10-year period of 2020 through 2029.
The results of the three alternative future scenarios (MAP/FMD Doubles scenario,
MAP Funding Increases by 50% scenario, and MAP/FMD Funding Eliminated
scenario) over the last six years of the 10-year forecast period (2024-2029) when ATP
funds are exhausted are compared to those of the Flat Funding (Baseline) scenario to
provide measures of the likely effectsof the alternative future funding scenarios on US
agricultural export revenue over that period. The results of ATP Effects Scenario for
US agricultural export value are also measured against those of the Flat Funding
(Baseline Scenario).

Setting the flat funding forecast baseline involved simulating the models for US
Bulk/Intermediate agricultural exports and for US HVP agricultural exports as shown
in equations (5) through (7) given values for the exogenous variable levels in the
models and the flat funding scenario assumptions for USDA Market Development
Programs spending over the 2020 through 2029 period. The forecasts of the
exogenous variables (such as real GDP of non-US countries, the agricultural trade
weighted US exchange rate, the world GDP deflator, and population of non-US
countries) were based on the baseline projections provided by the USDA International
Macroeconomic Dataset (USDA 2021). Forecasts of the foreign production of both
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bulk/intermediate and HVP commodities were provided by IHS Markit using a linear
trend analysis (Somers 2021). The assumed levels of USDA Export Market
Development Programs funding (expenditures plus contributions) were provided by
USDA.

The baseline (flat funding) forecast begins in 2020, the first year beyond the data used
for the econometric analysis of Bulk/Intermediate and HVP exports as discussed in an
earlier section of the report. Consistent with actual export value for calendar year 2020,
the forecast baseline export value increases about 6% to $161.5.1 billion from $154.1
billion in 2019 and then jumps 21% in 2021 with a conservative increase of about 2%
in 2022 consistent with the current USDA forecast of US agricultural exports (Kenner,
Jiang, and Russell 2021) (Exhibit 16). Following a slight decline of 5% in 2023 back to
a level more consistent with the longer-term trend, the forecast annual growth of US
total (BULK and HVP) agricultural export value averages between about 1.5% and
2.5% from 2024 through 2029.

b) ATP Effects Scenario Results

In this scenario, the value of US agricultural exports over 2019 through 2029 is
measured with and without spending from total ATP funds (expenditures plus
contributions). The value of US agricultural exports over that period with total ATP
spending is provided by the Flat Funding Scenario. The without total ATP funding
value of US agricultural exports over that period is simulated following the same
process previously discussed for setting the baseline (Flat Funding Scenario) except
that, in this case, spending from ATP funds is assumed to be zero. That is, the without
simulation assumes that funds from the ATP have not been and will not be spent. The
difference between the value of US agricultural exports in the with and without
spending from ATP funds scenarios is a measure of the effects of the ATP on US
agricultural exports. As Exhibit 15 previously showed, the $390 million in ATP funding
(expenditures and contributions), some of which was spent in 2019 and 2020 and the
remainder to be spent over 2021 through 2024, accounts for only 6.8% of the $5.77
billion in TOTAL funding spent and planned to be spent over that same period
(including both expenditures and contributions) under MAP, FMD, and ATP.
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Exhibit 16: Historical and Baseline Forecast US Agricultural Exports, 2015-

2029
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The scenario results indicate that the $390 million in ATP funding already and planned
to be spent from 2019 through 2024 will generate a total of $11.1 billion in additional
agricultural export revenue over that period (Exhibit 17). Thus, without the promotion
spending from ATP funds, $11.1 billion in export revenue will never materialize. With
a cost of $390 million and a forecast return of $11.1 billion, the ATP is forecast to
generate a Gross Export Revenue BCR of about 28.4 to 1. That is, spending from ATP
funds, assumed to occur as discussed in connection with Exhibit 14, are forecast to
generate $28.4 in additional export revenue for every dollar of ATP funds spent.

Note from Exhibit 17 that the impact of spending ATP funds on US agricultural export
revenue initially grows not only because the level of annual spending from TOTAL
ATP funds increases from the low level of 2019 ($32.5 million) but also because of the
lagged effect of promotion on US export sales. As demonstrated in the previous
section of this report, export promotion spending under the USDA Export Market
Development Programs affects exports not only in the year of spending but also over
the next two years. That is the reason that the effects of ATP persist through 2026
even though the last of the ATP funds are assumed to be spent in 2024.
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The ATP future funding scenario was not included in the previous study because ATP
funding was allocated in 2019.

Exhibit 17: Additional US Agricultural Export Revenue Made Possible by ATP Funding,

2019-2029
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c) MAP/FMD Funding Doubles Scenario

The MAP/FMD Doubles Scenario analysis was conducted following the same process
as the Flat Funding Scenario. In this scenario, however, combined MAP and FMD
funding remains at the current budgeted level of $234.5 million in the first four years
through 2023 but then is assumed to double to $469 million in the last six years of the
10-year forecast period (2024-2029). Cooperator MAP and FMD contributions are
assumed to grow at the same historic rate of about 2.5% from 2020 through 2023 as
in the Flat Funding Scenario. Because MAP and FMD funding is assumed to increase
beginning in 2024, however, cooperator contributions are assumed to increase by
about 10% in 2023 and then grow at the historic rate of about 2.5% through the end
of the 10-year forecast period (2029). Based on their interviews with cooperator
groups, Wiliams et al. (2016) reported that nearly all would expand their market
promotion activities if MAP/FMD program funding was increased. They also reported
that some indicated that they might even expand the number of their overseas offices.
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ATP funds (awarded and cooperator contributions) are assumed to be spent in this
scenario as in the Flat Funding Scenario.

In this forecast simulation scenario, the value of US agricultural exports increases by
$2.4 billion (1.3%) in 2024, $5.9 billion (3%) in 2025, and then by an annual average
of $9.0 billion (4.3%) through 2029 (Exhibit 18). Thus, a doubling of MAP/FMD funding
would generate an additional $44.4 billion in US agricultural exports over the entire
2024-2029 period (3.6%), an annual average addition of $7.4 billion over that period
(Exhibit 19). The only difference between this scenario and the Flat Funding scenario
is the assumed change in the level of export promotion funding. Note that the increase
in export revenue (compared to the Flat Funding Scenario) is a sustained rather than
a one-time event. The effects of promotion on export revenue does not happen all at
once due to the lagged effect of promotion funding on the level of exports as
demonstrated econometrically in a previous section of this report. Rather, the effect
on export revenue occurs slowly as the increase in funding takes effect in the sixth

year (2024) and builds through the tenth year (2029) as the doubling of MAP/FMD
promotion expenditures is sustained.

Exhibit 18: Historical and Baseline ForecastUS Agricultural Revenue with Three

Alternative Funding Scenarios for 2024 through 2029, 2015-2029
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