) usapple

InAustry
Outlook 2022

by AgroFresh



Table of Contents

Foreword
Core Findings
Introduction

U.S. Apple Production....




Tables & Figures

TABLES

Table 1: U.S. Apple Production & Utilization Summary
Table 2: U.S. Fresh Apple Trade Summary

Table 3: Global Apple Production Summary

Table 4: U.S. Farm-Gate Prices & Values, by Use
Table 5: U.S. Apple Productio

Table 6: U.S. Apple Pre

Table 7: A

Table 8:

Table 9:




Foreword

As a third-generation apple grower, I'm

passionate about my orchards, my people,

my community, and my industry as a whole. While not

an easy business, it is a rewarding one and I consider
myself incredibly fortunate to be a part of such a dynamic,
wholesome and economically important endeavor.

Our business has changed considerably since my
grandfather started planting apple trees in 1954.
Specialized rootstocks have been developed

to resist damage from pests and disease. High-
density cultivation systems have been engineered
to increase yield. Dozens of new varieties

have been created to surprise and delight an
increasingly discerning consumer. And, beyond
the orchard, innovations in sorting, packing and
storage technologies ensure that consistent,
high-quality U.S. apples are shipped across the
country and around the world year-round.

Even with all those advancements, the apple
business is as challenging as it’s ever been. While
we've always been subject to Mother Nature’s
unpredictability, the frequency and severity of
adverse events appears to be increasing. The cost
of everything from fertilizer to fuel to freight — not
to mention labor - is skyrocketing, squeezing
already thin margins. And trade wars are closing
once-profitable foreign markets, leading to an
over-supply and lower prices domestically.

Despite these challenges, the U.S. apple industry
continues to provide Americans with their
favorite fruit - 26 pounds of apples and apple
juice per person, per year! The industry also
provides jobs and economic activity in thousands
of cities and towns from coast to coast. U.S. apple
growers are responsible for creating around
150,000 jobs, generating more than $8 billion in
total wages and $2 billion in tax revenues. When
accounting for the total downstream effects, the
industry is responsible for almost $23 billion in
economic output!

USApple Industry Outlook 2022 - Foreword

The following report is a critical resource

for the more than 26,000 U.S. apple farmers
who need to keep up on the latest trends

in production, utilization and trade. The
industry relies on these data to make informed
decisions for the coming crop year and
beyond, ensuring that U.S. growers remain
competitive both at home and abroad.

But this is not just a report for industry insiders.
Given the importance of the apple industry to
the U.S. economy and to national food security,
legislators and regulators must also be aware of
the challenges and opportunities we are facing.
With this understanding, it is hoped that policy
makers will have the confidence to consistently
support our industry and the many Americans
who have come to rely on us.

Much of my passion for this industry is

driven by my desire to see that the industry
survives and thrives for the next generation
of apple growers. In my own family, if my
children choose this way of life, they would
be seventh-generation farmers thanks

to my wife’s deep ancestral roots. By
working together, we can safeguard these
opportunities while continuing to provide the
world with America’s favorite fruit.

CHRIS ALPERS
Chairman, USApple
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Core Findings

Based on the most recent estimate from the U.S. Department of Agriculture (USDA), U.S. apple
production for the 2022/23 crop year (CY) will be 255 million bushels, a 2.7% increase from last
year.! These apples will have a farm-gate value of almost $3.2 billion, generated primarily from fresh
apple production (see Table 1).

'This figure has been adjusted by USApple to include “Other” states, a category no longer reported by USDA. For more information on
the adjustment, refer to the U.S. Apple Production section in the body of this report.
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At the state level, Washington will remain

the nation’s top producer with an estimated
crop of 155 million bushels valued at more
than $2 billion. This production level
represents a 4% decrease from the 2021/22
CY. Following a sizable reported crop last
year, Pennsylvania is expected to experience
the largest drop in production in percentage
terms, decreasing by 17% year over year.
Conversely, Michigan is expected to
dramatically increase apple production over
historically low 2021/22 levels - increasing by
68% or 10.6 million bushels.

At the varietal level, Gala is expected to retain
the top spot with almost 46 million bushels
produced, accounting for around 18% of the
U.S. apple market. Rounding out the top five are
Red Delicious (34 m bu), Fuji (26 m bu), Other
Varieties (25 m bu) and Honeycrisp (25 m bu).

Over the last five years, Honeycrisp, Pink
Lady/Cripps Pink and Other Varieties have
been on therise largely at the expense of Red
Delicious. Varieties on the decline relative to
2017/18 CY production levels include Golden
Delicious and Gala. Figure 1 highlights these

Figure 1: U.S. Apple Production, Varietal Summary
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top varieties along with current production
estimates and 5-year growth rates.

Table 1: U.S. Apple Production & Utilization Summary

2022/23 (F) LEVELS
;::)adluction 2l
Fresh 170,867,895
Processing 75,703,470
Not Sold 8,387,349
Washington 154,761,905
New York 34,523,810
Michigan 26,190,476
Pennsylvania 10,952,381
California 5,714,286
Virginia 4,404,762
Oregon 4,166,667
Other 14,244,428

VALUE

$3,158,311,245

$2,796,744,079
$361,567,167
$_

$2,048,232,577
$349,267,976
$339,614,291
$105,952,586
$72,332,189
$49,670,924
$38,677,540
$154,563,162

YR-OVER-YR
% CHANGE

2.7%

2.5%
1.9%
14.8%

-3.8%
8.2%
67.7%
-17.4%
11.1%
12.8%
12.5%
2.7%

Sources: USDA, National Agricultural Statistics Service; USApple
Notes: Production levels are in 42-pound bushels.
Utilization shares and value data are based on five-year averages:

2017-2021.

Year-over-year changes are calculated on levels.

+48%

+60% -4%

I +40%

-14%

-21%

2022/23

Fuji ~ ® Golden Delicious

Sources: USApple; California Apple Commission; Washington State Tree Fruit Association
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With respect to fresh apple imports and
exports, the U.S. still retains a healthy
positive trade balance. In the 2021722 CY
(July to June), the U.S. exported more than
38.5 million bushels of fresh apples while
only importing around 6.3 million bushels.
These net exports (32.2 m bu) are valued at
almost $730 million (see Table 2).

On a year-over-year basis, the balance

of trade has declined with respect to

both quantity and value. On the quantity
side, imports have increased by 20% over
2020/21 CY levels while exports have
declined. On the value side, exports have
increased marginally, but imports are up
almost 30%. This means that in the 2021/22
CY, the U.S. was bringing in a greater
amount of more expensive fruit and sending
out a smaller amount of slightly more
expensive fresh apples.

As for global supply, China will continue to
dominate the world market, producing and
estimated 1.9 billion bushels in 2022/23.
This represents a significant 20% decrease
compared to 2021/22 production levels.
Europe is expected to increase production,
growing by 1.3% year over year to almost
639 million bushels. South America, already
well into their season, was expected to fall
8.5% short of last year’s crop, producing
around 147 million bushels. Mexico is
predicted to have a sizable gainin the
coming crop year, increasing production

to 43 million bushels up 11% from 2021/22.
Finally, Canada is expected to slightly
increase production by 1% to almost 19
million bushels (see Table 3).2

Additional data and analyses regarding
estimates for 2022/23 U.S. and global apple
crop production, utilization and trade are
contained in the following report.

Table 2: U.S. Fresh Apple Trade Summary

U.S. Balance
of Trade

Total Exports
Total Imports

U.S. Balance
of Trade

Total Exports
Total Imports

2021/22

32,229,209

38,502,513
6,273,304

$729,334,000

$922,692,000
$193,358,000

2020/21

35,443,161

40,656,962
5,213,800

$746,756,000

$896,266,000
$149,510,000

YR-OVER-YR

% CHANGE

-9.1%

-5.3%
20.3%

-2.3%

2.9%
29.3%

Sources: USDA, Foreign Agricultural Service; USApple

Note: Trade levels are in 42-pound bushels.

Table 3: Global Apple Production Summary

United States
China

Europe

South America
Mexico

Canada

2022/23 (F)

254,958,714
1,894,345,980
638,762,400
147,441,836
43,042,581
18,548,324

2022/22

248,364,084
2,374,249,874
630,731,284
161,165,596
38,777,424
18,359,125

YR-OVER-YR
% CHANGE

2.7%
-20.2%
1.3%
-8.5%
11.0%
1.0%

Sources: USDA, National Agricultural Statistics Service and
Foreign Agricultural Service; USApple; United Nations, Food and
Agricultural Organization; World Apple and Pear Association; Fruit
& Vegetable Growers of Canada
Notes: Production levels are in 42-pound bushels.
South American crop year is earlier than northern hemisphere
countries by approximately six months.

2The European total represents the production from 21select countries. The South American total represents the production from
three select countries. For more information about the countries included, refer to the Global Apple Production section in the body

of this report.
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Introduction

Despite the challenges of the past two and a half years, the U.S. apple industry is alive and well

in 2022. First, the COVID-19 pandemic tested the industry’s ability to adapt to supply chain
disruptions, additional labor regulations, and changing consumer buying behaviors. Second, and
due in part to the first, the U.S. has been experiencing significant price inflation and a slowdown in
overall economic growth. While these issues have put pressure on operating margins, the apple
industry continues to adjust, learning from challenges and taking advantage of opportunities as
they arise. To assist in that endeavor, the following report provides users with the most up-to-date
data and analysis on U.S. and global apple production, utilization and trade. The remainder of this
section is intended to provide those data and analyses with relevant context.
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At the start of the COVID-19 pandemic in early
2020, the U.S. officially met the definition of a
recession by posting two consecutive quarters
of negative GDP growth. Fortunately, the
economy roared back to life in Q3 due largely
to unprecedented levels of stimulus spending.
Throughout the remainder of 2020 and 2021,
the economy continued to be strong with
average quarterly growth in excess of 5.25%.

Unfortunately, along with this growth came
significant and sustained price inflation spurred
on by Russia’s invasion of Ukraine. To combat
this, the Federal Reserve has been steadily
increasing interest rates? from March 2022 lows
of 0.25% to its most recent July announcement
of 2.56%. While this rapid 2.25 percentage point
increase has had limited success controlling
inflation, it has effectively checked economic
growth. Advance Q2 2022 estimates from the
Bureau of Economic Analysis suggest that

the U.S. has, once again, officially dipped into

a recession with two consecutive quarters of
negative economic growth.?

Although it is too soon to tell whether the latest
July interest rate hike has or will slow inflation,
the June consumer price index (CPI) indicates
that prices are continuing to rise — at an
increasing rate. The CPI for “All Items” grew by
14.4% from March 2020 to June 2022 with most
of that increase occurring in the last year.*

On the positive side, the U.S. continues to
add jobs. From February to April 2020, the
U.S. lost 20.7 million nonfarm jobs and the
unemployment rate rose from 3.5% to 14.7%.

As of July 2022, the country has gained back
22 million jobs and the unemployment rate is
down to 3.5% bringing total employment back
to pre-pandemic levels.®

While the (un)employment data above is
focused on nonfarm labor, any assessment

of the U.S. apple industry must consider the
agricultural employment situation as well. By
all accounts, domestic agricultural labor has
been getting harder and harder to find. From
2016 to 2021, average annual crop production
employment fell by 3% and, in apple orchards
specifically, it declined by 22%.

Some attribute those decreases to the
combination of an aging existing workforce
and immigration policies that do not prioritize
individuals with agricultural backgrounds. That
is, the U.S. is losing domestic workers faster
than it can replace them. And so, increasingly,
the U.S. agricultural sector has had to turn to
seasonal migrant labor (H-2A visas) to meet

its needs. In 2012, there were 100,475 certified
H-2A positions. That figure ballooned to almost
318,000 certifications in 2021 - a 216% increase
over the decade.”

3U.S. Department of Commerce, Bureau of Economic Analysis. Gross Domestic Product, Second Quarter 2022 (Advance Estimate) and

Annual Update.

“U.S. Department of Labor, Bureau of Labor Statistics. Consumer Price Index: January 2020-June 2022.
5U.S. Department of Labor, Bureau of Labor Statistics. Current Employment Statistics and Current Population Survey: January 2020-

July 2022.

5U.S. Department of Labor, Bureau of Labor Statistics. Quarterly Census of Employment and Wages: 2016-2021.
7U.S. Department of Labor, Employment and Training Administration. Office of Foreign Labor Certification: 2012-2021.

USApple Industry Outlook 2022 - Introduction
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This is a critical issue for the U.S.
apple industry because this source of
labor is expensive and getting more
so. Over the last five years, the U.S.
average Adverse Effect Wage Rate
(AEWR) - the minimum compensation
rate for H-2A labor - has increased
by 25% to $15.03 per hour. For the
top-seven apple-producing states,
that average is $16.15 per hour - a
29% increase from 2017 levels. In 2022,
the top three AEWRs in the U.S. were
in apple producing states: Oregon
and Washington at $17.41 per hour
and California at $17.51 per hour. This
year, another apple-producing state,
Pennsylvania, was tied for the largest
year-over-year increase at 10.6%.2

These trends are particularly
challenging for the tree fruit industry
which cannot utilize automation in the
same way as many other crops. Apple
harvesting and much of the packing
are done by hand. By some estimates,
labor accounts for between 60%-70%
of variable costs for apple growers.®

Beyond labor, U.S. apple producers
have been facing mounting inflationary
pressures in other areas as well. Due
in large part to Russia’s invasion of
Ukraine, the prices for fertilizers

and chemicals, the second largest
category of variable costs for U.S.
apple growers, have also been
skyrocketing. Additionally, the prices
for fuel oil and gasoline/diesel have
also risen dramatically, increasing by
more than 70% since June 2021."°

With these and other cost factors
rising, the producer price index for
apples rose by over 30% from March

Table 4: U.S. Farm-Gate Prices & Values, by Use

2022/23 (F) 2021/22 5-YR. AVERAGE
Total $0.30 $0.32 $0.30
Fresh $0.38 $0.40 $0.38
Processing $0.11 $0.14 $0.11
Total $3,158,311,245 | $3,032,674,000 $3,057,447,400
Fresh $2,796,744,079 | $2,621,496,000 | $2,700,125,000
Processing $361,567,167 $411,178,000 $357,322,400
Juice & Cider $117,892,580 $134,068,687 $116,508,532
Canned $150,870,973 $171,572,064 $149,099,761
Dried $25,208,982 $28,667,920 $24,913,031
Frozen $26,415,057 $30,039,482 $26,104,947
Fresh Slices $32,695,200 $37,181,327 $32,311,361
Other $8,484,375 $9,648,521 $8,384,769

Sources: USDA, National Agricultural Statistics Service; USApple

Notes: Five-year averages do not include 2022/23 (F) data.

2022/23 (F) data are based on five-year-average prices: 2017-2021.
Sub-processing value data are based on 2017 price ratios and five-year
average shares: 2013-2017.

2020 to March 2022. It has since come down
slightly from those highs, but the fact remains
that the cost of growing apples is significantly
more now that it was just a year or two ago."

Unfortunately, while the prices of labor,
fertilizer and diesel have been increasing, the
price that growers are receiving for apples

has not. From 2012-2016, the five-year average
farm-gate price for all apples was $0.32 per
pound. From 2017-2021, that price had dropped
two cents to $0.30 per pound - not accounting
for inflation.”? Table 4 highlights the year-over-
year and year-over-five-year trends for prices
and value by use.

8U.S. Department of Labor, Employment and Training Administration. Adverse Effect Wage Rates: 2017-2022.

°This figure was quoted by several industry members with in-depth knowledge of apple cultivation expenses. According to USDA's
Economic Research Service which reports income and expense data for a limited number of crop types, labor accounted for 46% of all
variable expenses for specialty crops (fruits, vegetables and nuts) in 2020.

°y.S. Department of Labor, Bureau of Labor Statistics. Consumer Price Index: June 2021-June 2022.

"Federal Reserve Bank of St. Louis. FRED Economic Data: January 2020-June 2022.

2USDA, National Agricultural Statistics Service. Price Received, All Apples: 2012-2021.
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Figure 2: U.S. Apple Yield
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Sources: USDA, National Agricultural Statistics Service; USApple

This is not to say that retail prices for apples
have also been flat. The latest consumer price
indexes show that from June 2021to June
2022, the average price that urban consumers
paid for fresh apples in the U.S. increased by
6%. Over the same period, food in general
increased by 10.4% and fresh fruit increased
by 7.3%, so while consumers are seeing higher
prices on the shelves, apples are still relatively
cheaper than many substitutes.”

It should be noted, however, that higher retail
prices do not necessarily translate to higher
grower prices/revenues. While some of the
price hike may be due to retailers passing
along higher farm gate prices, it is more

likely that they are an attempt by the retailer
to recoup higher expenses incurred along
their own supply chains and/or to maintain
benchmark margins.

With increasing expenses and stagnant
revenues, the U.S. apple industry has had
to get more efficient. From 2007 to 2021, the

2015 2016 2017 2018 2019 2020 2021

Current Trend

number of apple-bearing acres in the U.S. fell
by around 17%. At the same time, production
increased by more than 8%. Figure 2 charts
the rise in U.S. apple yield as a calculation of
bushels produced per acre.

While there may be some relatively low-cost
technologies and techniques to modestly
increase yield, it is likely that most of these
gains are due to significant reinvestments

to develop higher density orchards. The
funds needed to make such improvements
are increasingly being provided by public
companies, pension funds and/or private
equity firms (rather than debt). As is always
the case in challenging and uncertain times,
the rate of consolidation and influx of outside
capital is expected to continue and may even
accelerate in the years to come.

B U.S. Department of Labor, Bureau of Labor Statistics. Consumer Price Index: January 2020-June 2022.
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Adding greatly to this uncertainty are concerns
around climate change and the extent to
which adverse weather events are increasing
in frequency and magnitude. Based on data
from USDA'’s Risk Management Agency, the
administrator of the Federal crop insurance
program, the number of apple crop insurance
claims has increased by 46% over the last 30
years. Of course, during that time, the program
has expanded dramatically, improving access
and adding entirely new products. Given

that the number of policies sold also grew
significantly over the period (+122% from 1992),
the frequency of adverse events does not
appear to a primary concern.

However, from a magnitude perspective, when
adjusted for inflation, the average claim amount
rose from around $37,500 in 1992 to around
$119,000 in 2021 - a 218% increase.”* While

this does appear to be significant, additional
analysis is required to disaggregate the data
according to cause of loss.

A major environmental issue leading up to

the 2021/22 CY had been the unprecedented
heat wave in the Pacific Northwest. Extreme
temperatures in June 2021likely led to a
significantly shorter crop in Washington and
Oregon and may have impacted the sizes and
storability of the remaining apples. Those
heat-induced stresses could also negatively
impact the 2022/23 CY yield as some industry
experts are expecting Washington production
to be down by 10%-15% year over year (versus
USDA's forecasted 4% year-over-year decline).

Up to this point, the discussion of U.S. apple
market conditions has primarily concerned
factors impacting the supply of apples, but
there are a number of demand-side factors
also deserving consideration.

Although considerable space has been
dedicated to this topic in a later section of this
report, the importance of export markets to
U.S. apple growers cannot be understated.

4 USDA, Risk Management Agency. Summary of Business: National Summary by Crop: 1989-2021.

USApple Industry Outlook 2022 - Introduction
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Trade disputes that negatively affect those
markets can have real and lasting damage to
the industry. Perhaps the most significant of
these disputes occurred when, in response to
U.S. tariffs on Indian steel and aluminum, India
placed a retaliatory tariff on U.S. apples (among
other products). In 2018, India was the second
largest export market valued at more than

$157 million. By 2021, they were only the eighth
largest with total fresh apple exports valued at
$22.5 million - a $135 million drop. From January
2019 through June 2022, it is estimated that the
loss of the Indian market has cost U.S. apple
growers more than $500 million.”®

Fortunately, despite inflationary pressures and
the disruptions brought on by COVID-19, the U.S.
apple industry has not seen any considerable
decrease in domestic demand. In fact, the
pandemic supercharged a trend that may have
taken years to evolve - online grocery shopping.

In the first quarter of 2018, e-commerce
accounted for only 0.8% of food and beverage
store sales ($1.4 billion). By the first quarter of
2021, e-commerce had grown to account for
3.8% of food and beverage store sales ($7.8
billion) - an increase of 445% (see Figure 3).

Figure 3: U.S. Food & Beverage Store E-Commerce Sales

Q1
2018

Q2
2018

Q3
2018

04
2018

a1
2019

Q2
2019

Q3
2019

04
2019

Sources: U.S. Census Bureau; USApple

Q1

2020

To put that in context, from Q12018 to Q1
2021, total e-commerce sales grew from $112
billion to $216.7 billion — an impressive, but
significantly lower growth rate of 94%.

While e-commerce sales have come down
somewhat from those highs, the share of total
food and beverage sales has stayed above

3% through Q12022. With this, it seems clear
that online grocery shopping is here to stay.
What is less clear are the implications for

the apple industry in the long term. Some
have speculated that it will shrink store sizes
and display space causing supermarkets

to limit the varieties in store. On the other
hand, the endless aisle of the online grocer
could accommodate any number of varieties
exposing adventurous consumers to apples
never before offered in store. The industry will
have to wait and see how these counteracting
forces play out as the market evolves.

From H-2A labor force issues to online grocery
shopping, the trends and forces detailed above
are helping to shape the U.S. apple industry in
real time. Users of this report should keep these
factors in mind as they evaluate the production,
utilization and trade data that follow.
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U.S. Apple Production

According to a USApple analysis of USDA data, total U.S. apple production for the 2022/23 CY will
be more than 10.7 billion pounds or 255 million bushels.'® This represents a 2.7% increase compared
to last year’s production figure and is 3.5% less than the five-year production average.

MILLION BUSHELS
PRODUCED

6 Each August, USDA releases an estimate of apple production by state for the coming crop year. In 2018, it limited the number of estimates
to only the top seven apple producing states: California, Michigan, New York, Oregon, Pennsylvania, Virginia and Washington. This means
that, from 2018 onward, USDA's total national production figure only represents a sum of the seven states. Prior to 2018, USDA's total
national production figure included data for a far greater number of states - 20 in 2017. In an effort to maintain continuity of the dataset,

USApple has estimated production for the “Other” states from 2018-2022 and added it back to USDA’s national production figures to
arrive at a new, more comprehensive USApple production estimate.

USApple Industry Outlook 2022 - U.S. Apple Production usapple.org | 14



Figure 4: U.S. Apple Production: 1946-2022(F)
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As shown in Figure 4, U.S. apple production
has been steadily growing over the last 75
years. While there was a slowdown in the
2000s following a boom in the 1990s, the Figure 5 U.S. Apple Production Extended Forecast
industry has recovered and is returning to
the long-term trendline. 330

310 307 m bu
Going one step further, USApple has utilized
this latest data point to develop an apple 290
production forecast through 2026." That
outlook, as well as upper and lower “95%
confidence intervals'™®”, is shown in Figure 5. 250 242 m bu

274 mbu
270

Based on this analysis, USApple estimates 290

that, independent of extraordinary positive MBUs

or negative events, production will continue 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
its gradual upward trend increasing by Source: USApple ® ® ® 6 @
7.6% by 2026. In terms of the confidence

intervals: on the low end, 2026 production

could decrease by as much as 5%; on the

high end, by 2026 it could increase by

around 20%.

" This forecast was generated using an internally developed two-factor exponential smoothing model. As such, it uses historical
production levels and trends (2007 forward) to predict future production quantities. The model is designed to minimize the errors
between known historical values and those predicted by the model. In this case, that error metric, known as the Mean Absolute
Percentage Error (MAPE), was 4.9%. Please note, this model cannot, and is not intended to, account for extraordinary impacts resulting
from climate/weather events, pest infestations, etc.

'8 Confidence intervals provide users with a range of values that are more likely than not to contain the true mean. In this case, the model is 95%
confident that the true mean will fall within these bounds of plus or minus 32 million bushels. Once again, extraordinary events may result in
production quantities that deviate significantly from the norm - this model does not make any attempt to account for such deviations.
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At the state level for the 2022/23 CY, Washington
is expected to produce 154.8 million bushels'®,
followed by New York (34.5 m bu) and Michigan
(26.2 m bu). As noted above, for the first time
since USDA discontinued reporting “Other”
state data in 2018, USApple has estimated those
missing production data. Perhaps surprisingly,
when taken as a group, the “Other” states are the
fourth largest producer at 14.2 million bushels

- ahead of Pennsylvania’s 11 million bushels.
Rounding out the top eight states (including
“Other”) are California (5.7 m bu), Virginia (4.4 m
bu) and Oregon (4.2 m bu) (see Table 5).

Table 5: U.S. Apple Production, by State

2022/23 (F) 2021/22 5-YR. AVERAGE
United States 254,958,714 | 248,364,084 264,117,619
Washington 154,761,905 | 160,952,381 168,928,571
New York 34,523,810 31,904,762 32,333,333
Michigan 26,190,476 15,619,048 22,147,619
Pennsylvania 10,952,381 13,261,905 11,890,476
California 5,714,286 5,142,857 5,633,333
Virginia 4,404,762 3,904,762 4,504,762
Oregon 4,166,667 3,702,381 3,931,905
Other 14,244,428 13,875,989 14,747,619
United States 2.7% -3.5%
Washington -3.8% -8.4%
New York 8.2% 6.8%
Michigan 67.7% 18.3%
Pennsylvania -17.4% -7.9%
California 11.1% 1.4%
Virginia 12.8% -2.2%
Oregon 12.5% 6.0%
Other 2.7% -3.4%
United States 100.0% 100.0% 100.0%
Washington 60.7% 64.8% 64.0%
New York 13.5% 12.8% 12.2%
Michigan 10.3% 6.3% 8.4%
Pennsylvania 4.3% 5.3% 4.5%
California 2.2% 2.1% 2.1%
Virginia 1.7% 1.6% 1.7%
Oregon 1.6% 1.5% 1.5%
Other 5.6% 5.6% 5.6%

USApple Industry Outlook 2022 - U.S. Apple Production

With respect to year-over-year changes,
Michigan’'s production is estimated to grow by
almost 68% - an increase of 10.6 million bushels.
USDA attributed this gain to an extraordinarily
short crop last year due to frost. In Washington,
USDA estimates production will be down 4% due
to a wet, windy and colder-than-usual spring.

In addition, regional growers noted hail events,
residual damage from the June 2021 heatwave,
and low-return bloom (smaller sizes/reduced
tonnage) as factors negatively impacting this
year's harvest. In general, the USDA also noted
that “[m]any varieties are expected to be
harvested ahead of schedule and growers are
anticipating some of the best yields since 2016."2°

DOWN
4% YOY
m - 155M
BUSHELS
UP
68% YOY
wh 26M
BUSHELS
DOWN
17% YOY

> 11M

BUSHELS

Sources: USDA, National Agricultural Statistics Service; USApple

Notes: Production levels are in 42-pound bushels.

Five-year averages do not include 2022/23 (F) data.

USDA U.S. total revised to include imputed production from “Other” states.
“Other” states’ production calculated based on 2017 share of U.S. total.

9 WSTFA also releases an annual estimate for apple productionin
Washington. Those estimates are based solely on fresh apples
so they are not equivalent to the USDA figure, but an adjustment
can be made based on historical utilization shares to allow for a
reasonable comparison. Using the state’s five-year average fresh
apple utilization rate of 75.3%, the USDA'’s figure can be revised
down to 116.5 million bushels. The 2022/23 WSTFA fresh apple
forecast is 103.5 million bushels - a difference of 13 million bushels
or 11%. As noted in the Introduction above, regional experts expect
this year’s production to be off by 10%-15% and feel that USDA’s
prediction is likely too large.

20 USDA, National Agricultural Statistics Service. Crop Production.
Released August 12, 2022. www.nass.usda.gov/Publications

usapple.org | 16



In terms of varietal mix, in 2022/23, Galas are
expected to hold on to the top spot at around

18% of total U.S. apple production followed

by Red Delicious (14%) and Fuji (10%). Table 6

Table 6: U.S. Apple Production, by Variety

details the expected 2022/23 production by
variety and highlights the shifts in composition
as compared to the 2021/22 CY and the five-
year average.”

2022/23 (F) 2021/22 5-YR. AVERAGE

Total Varieties 254,214,286 248,364,084 264,117,619

Gala 45,973,959 18.1% 42,514,687 17.1% 50,467,496 19.1%
Red Delicious 34,406,414 13.5% 35,614,560 14.3% 47,174,509 17.9%
Fuji 25,968,463 10.2% 25,843,919 10.4% 27,229,176 10.3%
Others 24,627,113 9.7% 23,828,795 9.6% 20,380,401 7.7%
Honeycrisp 24,561,095 9.7% 24,218,311 9.8% 21,788,356 8.2%
Granny Smith 23,577,243 9.3% 25,875,084 10.4% 24,903,519 9.4%
Golden Delicious 18,509,334 7.3% 17,426,314 7.0% 18,808,446 7.1%
Pink Lady/Cripps Pink 11,062,507 4.4% 12,375,269 5.0% 9,688,218 3.7%
Rome 9,959,297 3.9% 8,880,426 3.6% 9,771,237 3.7%
Cosmic Crisp 7,118,763 2.8% 5,119,794 2.1% 1,525,370 0.6%
Idared 6,583,635 2.6% 5,440,707 2.2% 6,632,032 2.5%
Mclntosh 5,715,461 2.2% 5,123,414 21% 6,868,979 2.6%
York 4,181,130 1.6% 4,600,633 1.9% 4,812,777 1.8%
Empire 3,853,828 1.5% 3,387,164 1.4% 4,640,549 1.8%
Ambrosia 2,650,506 1.0% 3,204,280 1.3% 2,682,659 1.0%
Cortland 1,380,053 0.5% 1,299,444 0.5% 1,735,619 0.7%
Mutsu/Crispin 1,227,598 0.5% 1,150,131 0.5% 1,301,098 0.5%
Jonathan 870,577 0.3% 578,945 0.2% 836,742 0.3%
Newtown Pippin 638,278 0.3% 586,764 0.2% 519,057 0.2%
Spartan 562,886 0.2% 530,965 0.2% 508,871 0.2%
Braeburn 439,348 0.2% 413,391 0.2% 1,020,355 0.4%
Stayman 222,918 0.1% 234,330 0.1% 461,688 0.2%
Rome Sport 123,881 0.0% 116,758 0.0% 360,465 0.1%

Sources: USApple; California Apple Commission; Washington State Tree Fruit Association

Notes: Production levels are in 42-pound bushels.

Five-year averages do not include 2022/23 (F) data.

2"The U.S. totals were derived as the sum of the state-level data shown in Table 7.
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Table 7 details 2022/23 estimated production by variety, by state.??

Table 7: U.S. Apple Production, by Variety, by State

2022/23 (F) u.s. ‘
Total Varieties 254,958,714 | 5,714,286 | 26,190,476 | 34,523,810 | 4,166,667 | 10,952,381 | 4,404,762 | 154,761,905 14,244,428
Gala 46,046,400 | 2,455,794 | 5,883,499 | 2,996,823 | 1,011,901 580,713 124,230 31,607,307 1,386,133
Red Delicious 34,562,226 - 3,250,764 | 2,962,245 | 1,109,027 | 1,062,197 601,611 22,594,953 2,981,428
Fuji 26,029,924 607,383 1,441,370 | 1,231,648 | 880,625 953,362 91,704 19,647,786 1,176,047
Others 24,690,720 - 4,067,820 | 4,342,672 82,596 944,525 396,450 13,639,550 1,217,107
Honeycrisp 24,568,529 - 621,521 1,118,316 | 343,587 128,834 3,477 22,210,540 142,253
Granny Smith 23,601,391 1,073,133 469,326 294,261 423,326 92,501 20,786,788 462,057
Golden Delicious 18,634,603 676,019 3,994,495 | 2,157,433 | 180,515 2,499,124 | 1,035,008 5,695,010 2,397,000
Pink Lady/Cripps Pink | 11,106,099 347,367 258,385 312,606 223,322 192,424 252,988 8,684,891 834,117
Rome 10,056,551 - 2,472,117 | 4,020,486 1,134,965 568,058 - 1,860,925
Cosmic Crisp 7,118,763 - - 7,118,763
Idared 6,596,386 - 2,168,340 | 3,852,098 = 171,902 160,047 - 243,999
Mclntosh 5,734,276 - 625,013 4,703,689 - 39,242 6,307 - 360,025
York 4,209,999 - 213,351 - 2,503,442 940,793 - 552,414
Empire 3,862,703 70,523 600,571 2,984,481 - 27,628 9,686 - 169,815
Ambrosia 2,650,506 - 154,353 - 4,586 2,491,567
Cortland 1,385,053 - 1,200,455 = 55,583 33,355 - 95,661
Mutsu/Crispin 1,228,947 - 1,146,255 = 47,058 9,822 - 25,812
Jonathan 872,446 - 719,288 93,890 - 23,264 242 - 35,762
Newtown Pippin 643,711 484,067 706 40,834 1,103 13,040 - 103,961
Spartan 568,716 - 452,202 - 4,942 - 111,572
Braeburn 440,276 - 48,884 63,180 24,851 857 284,751 17,754
Stayman 225,249 - 29,686 - 91,323 59,644 - 44,595
Rome Sport 125,239 - 38,409 17,909 - 42,930 - 25,992

Sources: USApple; California Apple Commission; Washington State Tree Fruit Association
Note: Production levels are in 42-pound bushels.

In general, the varieties on the rise include

Honeycrisp, Pink Lady/Cripps Pink and Cosmic
Crisp. Fuji, Granny Smith and Rome varieties
have remained relatively consistent compared

to 2017/18 production volumes. Varieties on

the decline include Golden Delicious, Gala and

Red Delicious.

22For Michigan, New York, Oregon, Pennsylvania and Virginia, the 2022/23 production values by variety were derived using USApple’s

On the positive side, Honeycrisp production

has increased by 48% or 8 million bushels in

the past five years. Conversely, Red Delicious

decreased by 41% or 24 million bushels

during the same period. Figure 6 charts the

yearly production growth or decline for select
top varieties.

state-specific December 1,2021storage ratios - the percentage of total storage by variety at that point in time. The values for the “Other”

states were calculated using U.S. national December 1, 2021 storage ratios by variety (excluding Cosmic Crisp). California’s estimated
varietal shares were provided by CAC. Washington’s estimated varietal shares were provided by WSTFA. Users should be aware that

estimates made using the December storage shares may tend to undercount certain varieties: on the high end, growers/marketers may
want to sell the newer, more valuable varieties quickly and so those may move before the December 1report; on the low end, processing
apples may not be worth the cost of storage and so are moved quickly or may have never gone through storage facilities at all.
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Figure 6: U.S. Apple Production Trends, by Select Varieties
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Sources: USApple; California Apple Commission; Washington State Tree Fruit Association

When viewed alongside retail price data,
there is a general correlation with these
varietal shifts. Table 8 lists the weighted
average price, sorted in descending order,

of 11 varieties tracked by USDA nationwide.
The most expensive varieties towards the top
of the list — greater than the median price -
are those with production growth. The least
expensive varieties — below the median price
- are those in decline.

In the case of Honeycrisp, the 48% rise in
production from 2017-2022 is undoubtedly
related to its relative price premium - $2.30
per pound versus the median for the varieties
shown at $1.35 per pound. That $0.95 per
pound differential is even widened slightly to
$1.19 per pound when considering organics.

2021/22

Golden Delicious

® 2022/23 (F)

5

Gala Red Delicious

Table 8: U.S. Apple Retail Prices, by Select Varieties

2021/22

Median
Honeycrisp
Granny Smith
Gala

Pink Lady/Cripps Pink
Fuji

Braeburn

Red Delicious
MclIntosh
Golden Delicious
Jonagold

Rome

$1.35
$2.30
$1.58
$1.50
$1.49
$1.41
$1.35
$1.32
$1.32
$1.26
$1.18
$1.09

‘ REGULAR ‘ ORGANIC ‘DIFFERENCE

$2.12 $0.71
$3.31 $1.01
$2.14 $0.56
$2.12 $0.62
$2.20 $0.71
$2.09 $0.68
N/A N/A
$2.08 $0.76
N/A N/A
$2.34 $1.08
$1.99 $0.81
$1.69 $0.60

Sources: USDA, Agricultural Marketing Service; USApple
Note: Prices represent national averages in dollars per pound.

From Table 8, it is clear that organic apples fetch a significant premium over their non-

organic counterparts. For these select varieties, on average, organically grown apples

are priced 54% above conventional apples. What is less clear is where in the marketing
chain those benefits are accruing. According to USDA data, in the 2021/22 CY, the
weekly U.S. average shipping point price for a cartons tray pack of non-organic apples
(all varieties, sizes and grades) was $29.60. The organic price was $34.30 - a difference
of $4.70 or 16%. This makes it clear that, while growers are getting higher returns for
organic apples, a significant portion of the retail premium is going to other industries

along the supply chain.
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Understandably, the decision to grow certain
varieties or organic versus non-organic
apples depends in large part on topography,
climate, operational sophistication, etc. and so
not every grower could or should move their
operations towards producing solely organic
Honeycrisp. But the regions and growers that
can take advantage of these premium apples
are able to reap oversized rewards.

Table 9 shows the market share by state when
calculated on production quantities versus
value. By bushels produced, Washington

has a 61% market share. By value, that share
increases to 65% — a 4 percentage point gain.
That gain is realized by drawing market share
from almost every other state except Michigan
and Oregon.

It should be noted, however, the varietal mix
and availability of organics are not the only
factors driving this shift in market share. As
important, if not more so, is how the apples are
ultimately utilized. Will they be used for fresh
consumption, or will they be processed? The

USApple Industry Outlook 2022 - U.S. Apple Production

following section takes a closer look at apple
utilization in the U.S,, providing additional detail
at the state and varietal levels.

Table 9: U.S. Apple Market Shares, by State

2022/23 (F) PRODUCTION VALUE

United States 254,958,714 $3,158,311,245

Washington 154,761,905 | 60.7% | $2,048,232,577 | 64.9%
New York 34,523,810 | 13.5% | $349,267,976 | 11.1%
Michigan 26,190,476 | 10.3% | $339,614,291 | 10.8%
Pennsylvania 10,952,381 4.3% $105,952,586 3.4%
Oregon 4,166,667 | 1.6% $72,332,189 2.3%
California 5,714,286 | 2.2% $49,670,924 1.6%
Virginia 4,404,762 | 1.7% $38,677,540 1.2%
Other 14,244,428 | 56% | $154,563,162 | 4.9%

Sources: USDA, National Agricultural Statistics Service; USApple
Notes: Production levels are in 42-pound bushels.

USDA U.S. total revised to include imputed production from

“Other” states.

“Other” states’ production calculated based on 2017 share of U.S. total.
Value data are based on five-year averages: 2017-2021.
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U.S. Apple Utilization

The ratio of fresh to processing apples has remained remarkably consistent over the last decade
(or more). In 2021, fresh apples made up around 67% of total apples produced while processing
apples accounted for around 30%. The remaining 3% of apples produced went unsold.
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Figure 7: U.S. Apple Utilization

2022/23 (F)
255 m bu
$3.2b

These shares are nearly identical to the five-
year average utilization patterns. Given that
USDA’s August forecast does not estimate
utilization, the five-year averages were applied
to the 2022/23 CY production forecast to
approximate values for fresh, processing and not
sold apples. Figure 7 displays these estimated
utilization shares, quantities and values along
with a breakout of processing apple usage.?®

® Fresh67% | 170.9mbu | $2.8 b
Not Sold 3% | 8.4m bu | $0
® Processing 30% | 75.7 m bu | $361.6 m
@ Juice & Cider 13% | 32.4 m bu | $117.9 m
@ Canned 11% | 271 mbu | $150.9 m
@ Dried 2% | 5.5mbu | $25.2 m
Frozen2% | 4.3 mbu | $26.4m
© Fresh Slices 2% |4 m bu | $32.7 m
Other1% /2.4 mbul$8.5m

Sources: USDA, National Agricultural
Statistics Service; USApple

Notes: Fresh, processing and not sold
utilization shares are based on five-year
averages: 2017-2021.

Sub-processing utilization shares are
based on five-year averages: 2013-2017.

Fresh, processing and not sold value
data are based on five-year averages:
2017-2021.

Sub-processing value data are based on
2017 price ratios to all processing apples.

Numbers may not sum to total due to
rounding.

At the state level, the ratios of fresh to
processing apples can vary dramatically. In
Oregon, for example, fresh apples make up
almost 83% of total estimated production for the
2022/23 CY. California, on the other hand, has a
fresh utilization ratio of only 22%. The majority
of the balance of production goes towards
processing apples, but there are some apples
that remain unsold.

Not all processing apples are created equally. In 2017, USDA stopped collecting data
on the quantities and values of the various types of processing apples. Figure 7 was
created using five-year average shares of production weight. The shares of sub-
processing apples would look quite different if they were calculated based on value.

Fresh slices had the highest price premium over processing apples in general at
$0.21 per pound versus $0.12 per pound in 2017. Conversely, juice was considerably
less expensive at $0.09 per pound - a 24% discount. Based on 2017 values, 2022/23
canned apples would account for the largest share of processors at 12% ($150.9
million) followed by juice and cider apples at 10% ($117.9 million) and fresh slices at

3% ($32.7 million).]

23]n 2018, USDA discontinued the collection of data on specific processed apple products. The processor utilization data in Figure 7

represent a five-year average from 2013-2017 and are applied to the 2022/23 CY forecast.
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In terms of market share for fresh and
processing apples, Washington still dominates
due to the scale of that state’s production. In
the 2022/23 CY, almost 70% of fresh apples and
41% of processing apples will be grown there.
Table 10 details utilization levels, shares of
production and shares of use by state.

Just as the utilization shares vary by state, so
too do they vary by type. As shown in Table
11, a number of apple varieties like Ambrosia,
Braeburn and Gala, for example, are primarily
utilized as fresh while other varieties like

Table 10: U.S. Apple Utilization, by State

Idared, Rome and York are primarily utilized
for processing.?

As noted above, the differentiation between
fresh and processing apples is a key driver

of value. Understanding this is central to
appreciating how U.S. apple growers and
processors engage with the global community
through trade. The following section examines
U.S. apple imports and exports, detailing how
they have changed over time and what that
means for the balance of trade.

Table 11: U.S. Apple Utilization, by Variety

2017-2021 AVERAGE FRESH

PROCESSING

2022/23(F) | umuizamion | oo OF SE | % OF ATONAL

United States 170,867,895 67.0%

Washington 116,484,351 75.3% 68.2%
New York 18,528,390 53.7% 10.8%
Michigan 12,951,013 49.4% 7.6%
Pennsylvania 4,878,239 44.5% 2.9%
Oregon 3,441,026 82.6% 2.0%
Virginia 1,818,288 41.3% 1.1%
California 1,265,534 22.1% 0.7%
Other 11,501,054 80.7% 6.7%
United States 75,703,470 29.7%

Washington 31,158,730 20.1% 41.2%
New York 15,733,606 45.6% 20.8%
Michigan 13,213,117 50.5% 17.5%
Pennsylvania 6,039,033 55.1% 8.0%
California 4,372,664 76.5% 5.8%
Virginia 2,546,898 57.8% 3.4%
Oregon 693,362 16.6% 0.9%
Other 1,946,061 13.7% 2.6%

Sources: USDA, National Agricultural Statistics Service; USApple
Notes: Utilization levels are in 42-pound bushels.

Fresh and processing production shares are based on five-year
averages: 2017-2021.

The sum of fresh, processing and not sold apples equals total
production.

Total Varieties 72.0% 28.0%
Ambrosia 81.4% 18.6%
Braeburn 82.0% 18.0%
Cortland 44.7% 55.3%
Cosmic Crisp 79.8% 20.2%
Empire 76.0% 24.0%
Fuji 79.8% 20.2%
Gala 81.9% 18.1%
Golden Delicious 53.9% 46.1%
Granny Smith 76.9% 23.1%
Honeycrisp 62.4% 37.6%
[dared 6.7% 93.3%
Jonathan 37.5% 62.5%
MclIntosh 72.0% 28.0%
Mutsu/Crispin 17.2% 82.8%
Newtown Pippin 37.1% 62.9%
Pink Lady/Cripps Pink 81.6% 18.4%
Red Delicious 83.5% 16.5%
Rome 9.1% 90.9%
Rome Sport 43.8% 56.2%
Spartan 94.8% 5.2%
Stayman 19.0% 81.0%
York 2.0% 98.0%
Others 70.5% 29.5%

Source: USApple
Note: Shares do not match those in Table 10 as
December storages are inclusive of “not sold” apples.

%The data in Table 11 were derived using USApple’'s December 1,2017-2021 average storage ratios - the percentage of total storage by
variety at that point in time. Just as with Tables 6 and 7, users should be aware that estimates made using the December storage shares
may tend to undercount certain varieties at the high- or low-end of the spectrum.
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U.S. Apple Trade

According to USDA trade data, fresh apple exports totaled 39.2 million bushels in 2021 - a 7%
decline over 2020 levels. At the same time, fresh apple imports increased by 7.2% to 6.1 million
bushels. This resulted in a 3.3-million-bushel decrease in the year-over-year balance of trade.

While the U.S. still maintains a healthy net positive balance of trade, there is still much work needed
to get back to the high-water mark set in 2018. In that year, total exports were 48.5 million bushels
and the trade balance was 41.6 million bushels. That represents a decline in net exports of almost
8.5 million bushels in just three years with an estimated value of almost $73 million.

MILLION BUSHELS
EXPORTED
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The majority of this impact was due to the
reduction in fresh apple exports to India. From
2018 t0 2021, U.S. exports to India declined by
6.8 million bushels - 73% of the total 9.3-million-
bushel decline. In 2018, the value of these
exports was more than $157 million. In 2021,

the value was less than $22.5 million - a nearly
$135 million loss to U.S. apple farmers. From
January 2019 through June 2022, it is estimated

Table 12: U.S. Fresh Apple Trade

that the loss of the Indian market has cost U.S.
apple growers more than $500 million. Table 12
provides five years of fresh apple trade levels
for select export/import partners as well as the
value of those exchanges in 2021.

Figure 8 highlights the primary export and
import markets for U.S. apples in 2021.

Total U.S. Exports 39.2 421 435 485 475 $908.5
Mexico 15.8 13.2 12.9 14.8 14.8 $348.5
Canada 75 79 7.3 7.8 7.6 $167.3
Taiwan 29 2.2 4.0 23 3.1 $73.6
Vigtnam 1.7 2.5 2.8 2.0 1.4 $50.7
Indonesia 1.2 15 17 1.3 1.7 $27.3
Dominican Republic 1.1 1.1 1.1 1.1 1.0 $25.8
India 1.1 2.2 29 7.9 &3 $22.5
Hong Kong 1.0 1.1 1.4 1.3 1.8 $24.2
Thailand 0.5 0.8 1.1 0.8 08 $1341
Honduras 0.5 0.5 0.5 0.4 0.5 $12.1
Other 59 9.2 7.8 8.7 9.6 $143.3
Total U.S. Imports 6.1 5.7 7.5 6.9 8.7 $171.1
Chile 3.1 2.8 4.1 33 4.6 $81.2
New Zealand 1.3 1.5 1.7 2.1 1.9 $50.7
Canada 1.2 1.0 1.1 1.0 1.4 $29.4
Argentina 0.3 0.3 0.6 03 0.5 $6.1
China 0.2 0.1 0.1 02 0.2 $3.1
Other 0.0 0.0 0.0 0.0 0.0 $0.6
U.S. Balance of Trade 33.1 36.4 36.0 41.6 38.9 $737.4
Sources: USDA, Foreign Agricultural Service; USApple
Notes: Trade levels are in millions of 42-pound bushels.
Trade values are in millions of dollars.
Figure 8: U.S. Fresh Apple Trading Partners
2021 2021
EXPORTS IMPORTS
® Mexico 41% ® Chile 52%
© Canada 19% © New Zealand 21%
©® Taiwan 7% ©® Canada 19%
Vietnam 4% ® Argentina 5%
Indonesia 3% @ China 2%
Other 26%

Sources: USDA, Foreign Agricultural Service; USApple
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On a monthly basis for the 2021/22 CY (July
to June), both exports and imports are down
compared to their five-year averages (see
Figure 9).

When compared to the 2020/21 CY, exports are
down by 5% and imports are up by 20%. Given

Figure 9: U.S. Monthly Fresh Apple Trade
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that exports are so much larger than imports,
this led to a net decline in the balance of trade
by 9% or 3.2 million bushels. The net trade
balance as measured by value also declined but
by a smaller amount - down 2.3% or $17.4 million
(see Table 2 in the Core Findings section at the
beginning of this report).

JAN FEB MAR APR MAY JUN

2021/22CY @ 5-YEAR AVERAGE EXPORTS

2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
0.4
0.2
M BUs

IMPORTS

JuL AUG SEP ocT Nov

JAN FEB MAR APR MAY JUN

® 2021/22CY @ 5-YEAR AVERAGE IMPORTS

Sources: USDA, Foreign Agricultural Service; USApple

There are a few countries not included in Table 12 and Figure 8 that warrant an
honorable mention: Israel and the United Kingdom. They are both deserving as they
pay extremely well for U.S. fresh apples at $0.71 and $0.85 per pound respectively
versus the average $0.55 per pound for all exports.

This means that, while Israel does not crack the top ten in terms of volume, it does in
terms of value. In 2021, U.S. fresh apple exports to Israel (491,000 bushels) were valued
at almost $15 million - larger than both Thailand and Honduras.

In the case of Israel, this premium may be tied in with other political considerations.
As for the U.K., the disproportionate share of organic apples is most certainly

the cause. Organic apples make up more than 49% of those shipped to the U.K. as
compared to 9.7% for all U.S. exports
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Given the value discrepancy between fresh
and processing apples, a focus on the fresh
market is certainly warranted, but it leaves out
a huge sector of apple-related trade: apple
juice concentrate - a sector dominated by
overseas competitors.

In 2021, the U.S. imported almost 457 million
gallons of apple juice concentrate. At a
conversion rate of 8.35 pounds per gallon, the
conversion weight for water, which is likely low,
that equates to more than 3.8 billion pounds.
U.S. fresh market exports weigh in at around
1.6 billion pounds (39.2 million bushels). What
the processing market loses in price, it makes
up for in quantity. The value of these imports -
more than $509 million.

For the most part, U.S. processors don’t
compete in this market globally. Exports of
apple juice concentrate are only 3.1% of imports
leading to a massive negative balance of trade
(442 million gallons) valued at more than $456
million. Fortunately, given the strength of the
fresh export market, the net trade balance

for fresh and apple juice concentrate is still a
positive $281 million.?®

On a year-over-year basis, imports of apple
juice concentrate are up by 6.5% and exports
are up by 17%. Given the enormity of the import
market, this caused net trade to decline by
almost 24% or $88 million (see Table 13).

China, the world’s largest apple producer, had
long been the dominant importer of apple juice
concentrate into to the U.S. In 2021, however,
U.S. apple juice concentrate imports from
Turkey rose by over 100% to 140 million gallons.
While China is still the largest source of imports
at 145 million gallons, they shipped almost 82
million gallons less in 2021 than they did in 2020.

When measured by value, Turkey (35%) has a
significantly greater share of the U.S. apple
juice concentrate import market compared
to China (20%). This means that, not only are

we bringing in more Turkish concentrate,
but we are paying more per unit than we do
for Chinese juice. For additional details on
U.S. apple juice concentrate import trading
partners, see Appendix A.

The following section explores global apple
production more closely, highlighting a number
of international 2022/23 apple crop forecasts
and completing the picture of worldwide apple
supply in the year to come.

Table 13: U.S. Apple Juice Concentrate Trade

YR-OVER-YR

‘ 2021 2020 9% CHANGE
U.S. Balance

of Trade (442,423,484) | (416,703,698) 6.2%
Total Exports 14,217,499 12,148,187 17.0%
Total Imports 456,640,983 428,851,885 6.5%
U.S. Balance

of Trade $(456,174,000) | $(368,486,000) 23.8%
Total Exports $53,069,000 $46,362,000 14.5%
Total Imports $509,243,000 $414,848,000 22.8%

Sources: USDA, Foreign Agricultural Service; USApple

Note: Trade levels are in gallons.

% There are other apple-related products that are traded like purees, preserves and dried apples that are more heavily imported than
exported which further erode the trade balance. However, even accounting for these, the U.S. has net positive apple-related trade

valued at almost $116 million in 2021.
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Global Apple Production

Global apple production has been steadily increasing since 1961. In 2020, the most recent year

for which the UN has data, worldwide apple production totaled around 4.5 billion bushels. These
apples were grown on slightly more than 11.4 million acres resulting in an average yield of about 397
bushels per acre.

BILLION BUSHELS
PRODUCED
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Despite the steady increase in production, the
number of acres harvested reached its pinnacle
in1995. As a result, global average apple yield
has been rapidly increasing since that time.
From 1995 to 2020, apple production has
increased by 77%, acres harvested has fallen by
27% and average yield has increased by 141%.

In 2020, China alone was responsible for
producing 2.1 billion bushels or around 47%.
The U.S. was the world’s second largest
producer at 244.1 million bushels (5.4%).
Rounding out the top five were Turkey (5%),
Poland (4.1%) and India (3.2%). A complete list
of apple production by country is shown in
Appendix B.

In terms of area harvested, China still tops the
list at 4.7 million acres, but by this metric, the U.S.
falls to sixth in the world with slightly more than
295,000 acres. India moves into the number two
spot, followed by Russia, Turkey and Poland.

This effectively means that the U.S. is far
more efficient at growing apples than these

other producers. In terms of yield, the U.S. is
producing 827 bushels per acre compared to
450 for China or 189 for India, for example. By
this measure, the U.S. is number eight in the
world. New Zealand tops the list at 1,220 bushels
per acre followed by Switzerland, Chile, Italy,
Libya, South Africa and Austria. For reference,
the global average is 397 bushels per acre.

The remaining portion of this section provides
details on the 2022/23 CY production
forecasts for select countries and regions.

China

Despite the fact that the U.S. does not conduct
a great deal of fresh apple trade with China, it
is nevertheless important to keep an eye on
their production numbers as a way of gauging
world-wide supply.

Turkey’s apple production, growing by an average of around 10% over the past five

years, could potentially exceed U.S. production in 2022/23, moving them to the

number two spot in the world. This surge in fresh supply is being absorbed primarily
by India and Russia that took in almost 7 million bushels in the 2020/21 CY.?*

In India, Turkey has stepped in to fill the gap left by the U.S. apple growers who were

shut out of that country as a result of retaliatory steel and aluminum tariffs. In Russia,

Turkey is stepping in to fill the gap left by Polish apples that were shut out of that

market due to geopolitical issues related to Russia’s annexation of Crimea (2014) and

invasion of Ukraine (2022).

Since Poland has been shut out of Russia, previously the destination for 60% of their

total apple exports, they have made a concerted effort to get their fruit into the U.S. At

this point, they have been unable to do so as they have not undergone a comprehensive

pest review, but, given the situation in Ukraine, the pressure is mounting. As the

fourth largest producer in the world, a sizable influx of Polish apples into the U.S.

would likely have a significant depressive impact on domestic prices for certain

varieties.?”

26EastFruit.com. “Turkey wins competition on the stagnating apple market as exports of apples surge”. November 4, 2021. www.east-fruit.

com/en/

2TDW.com. “Vladimir Putin finds unlikely ally in Polish farmers”. December 2, 2019. www.dw.com/en/
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According to China’s Chamber of Commerce
of Foodstuffs and Native Produce via the
World Apple and Pear Association (WAPA),
China’s 2022 estimated production will

be down by around 20% year over year to
1.9 billion bushels. If accurate, this would
represent a decrease of around 480 million
bushels - over two times total U.S. production.
Explanations for this dramatic loss include
residual heat stress from August 2021,
extensive frost damage in May 2022, pest
and disease damage in aging orchards, and
general market conditions pushing farmers
into alternative crops.?®

Europe

Taken as a group, Europe would be the second
largest apple producing region behind China.

Table 14: European Apple Production, by Select Countries

According to WAPA, the major European
apple-growing countries listed in Table 14
will produce almost 638 million bushels in
the 2022723 CY. This is 1.3% above 2021/22
production levels and 8.6% higher than the
five-year average.

Within Europe, Poland is the largest apple-
producing country expected to produce
almost 236 million bushels - a 4.5% increase
from last year. Rounding out the top five are
Italy, France, Germany and Spain.

On a varietal basis, Golden Delicious accounts
for 17% of all European apples. The next largest
varieties include Gala, Red Delicious, Idared
and Red Jonaprince. The estimated 2022/23
production by varieties is featured in Table 15.

2022/23 (F) 2021/22 5-YR. AVERAGE

Europe Total 638,762,400 630,731,284 588,161,121

Poland 235,946,831 36.9% 225,711,095 35.8% 192,116,886 32.7%
Italy 112,855,548 17.7% 107,763,925 17.1% 107,511,969 18.3%
France 77,056,718 12.1% 72,594,987 11.5% 76,342,841 13.0%
Germany 56,007,846 8.8% 52,753,407 8.4% 49,435,979 8.4%
Spain 22,623,600 3.5% 29,552,406 4.7% 26,234,978 4.5%
Romania 21,621,290 3.4% 23,305,983 3.7% 19,001,725 3.2%
Hungary 18,371,833 2.9% 27,295,295 4.3% 27,652,234 4.7%
Portugal 15,432,340 2.4% 19,316,670 3.1% 16,597,639 2.8%
Greece 15,432,340 2.4% 12,912,774 2.0% 14,004,586 2.4%
Netherlands 12,860,283 2.0% 12,755,301 2.0% 12,912,774 2.2%
United Kingdom 12,860,283 2.0% 9,763,317 1.5% 10,634,667 1.8%
Belgium 11,495,519 1.8% 13,122,738 2.1% 10,277,728 1.7%
Austria 7,768,661 1.2% 6,298,914 1.0% 6,750,336 1.1%
Czech Rep 6,718,842 1.1% 5,774,005 0.9% 6,067,954 1.0%
Croatia 2,991,984 0.5% 3,411,912 0.5% 3,485,399 0.6%
Slovenia 2,467,075 0.4% 2,309,602 0.4% 2,141,631 0.4%
Slovakia 1,784,692 0.3% 1,627,220 0.3% 1,627,220 0.3%
Sweden 1,574,729 0.2% 1,417,256 0.2% 1,354,267 0.2%
Lithuania 1,312,274 0.2% 1,679,710 0.3% 2,393,587 0.4%
Denmark 1,259,783 0.2% 944,837 0.1% 1,049,819 0.2%
Latvia 419,928 0.1% 419,928 0.1% 566,902 0.1%

Sources: World Apple and Pear Association; USApple
Notes: Production levels are in 42-pound bushels.
Five-year averages do not include 2022/23 (F) data.

28FreshPlaza.com. “China’s apple production is expected to drop by a
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Table 15: European Apple Production, by Select Varieties

2022/23 (F) 2021/22 5-YR. AVERAGE

Europe Total 638,762,400 630,731,284 588,161,121

Golden Delicious 108,341,326 17.0% 113,800,385 18.0% 112,435,620 19.1%
Gala 84,720,397 13.3% 83,198,160 13.2% 75,639,462 12.9%
Red Delicious 36,586,194 5.7% 35,536,375 5.6% 34,749,010 5.9%
[dared 34,591,538 5.4% 38,265,904 6.1% 39,399,709 6.7%
Red Jonaprince 30,497,243 4.8% 24,670,748 3.9% 18,928,237 3.2%
Shampion 23,935,874 3.7% 24,408,293 3.9% 23,998,863 4.1%
Jonagold 22,361,146 3.5% 24,460,784 3.9% 21,458,301 3.6%
Granny Smith 19,679,125 3.1% 18,214,360 2.9% 19,316,670 3.3%
Elstar 19,106,707 3.0% 17,479,487 2.8% 17,112,050 2.9%
Cripps Pink 16,324,686 2.6% 13,437,684 21% 14,204,052 2.4%
Fuji 16,219,704 2.5% 16,062,231 2.5% 16,345,683 2.8%
Ligol 13,647,648 2.1% 14,697,467 2.3% 13,017,756 2.2%
Braeburn 13,122,738 2.1% 12,440,356 2.0% 13,710,637 2.3%
Jonagored 12,072,919 1.9% 13,122,738 21% 17,259,025 2.9%
Other 187,655,155 29.4% 180,936,313 28.7% 150,586,044 25.6%

Sources: World Apple and Pear Association; USApple

Notes: Production levels are in 42-pound bushels.

Five-year averages do not include 2022/23 (F) data.

South America Mexico

In 2020, the UN reported that Argentina, Brazil
and Chile together made up 94% of South
American apple production (4% of world
production). According to USDA and WAPA?,
in the 2022/23 CY, Argentina, Brazil and Chile
have produced a combined 147.4 million
bushels, down 8.5% or 13.7 million bushels from
last year.3°®

This decline was due primarily to a 15% drop
(10 m bu) in Brazilian production to 55.7 million
bushels. Both Chile (65.6 m bu) and Argentina
(26.1 m bu) were also expected to be down by
3.2% and 6% respectively, shrinking production
by a combined 3.8 million bushels.

While Mexico only produces around 1% of the
world’s apples, it is an exceedingly important
export market for the U.S. (see Figure 8). Given
that supply is such an important factor in
determining price, it is critical that U.S. growers
and marketers have some understanding of

its domestic production levels that go towards
satisfying internal demand.

According to WAPA, Mexico’s 2022/23 crop will
be 11% larger than last year’s with production
totaling 43 million bushels. If accurate, this
would be Mexico’s largest production since the
2013/14 crop year.

29 Both USDA and WAPA produce production forecasts for this region. Rather than select one over the other, USApple has averaged the

two to arrive at the final estimate.

30 Given South America’s position in the southern hemisphere, the crop year begins approximately six months earlier than in northern
hemisphere countries. As such, South America’s 2022/23 crop has already been harvested and the remaining apples are in storage. The
estimates from USDA and WAPA represent revisions to earlier estimates made in late-2021.
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Canada

Just as was the case for Mexico, U.S. growers

Table 16: Canadian Apple Production,

and marketers must pay close attention to by Province

the Canadian production situation given its

importance as an export market (see Figure 8). : : AHERE

According to the Fruit and Vegetable Growers of

Canada, Canadian production will increase to 18.5 Canada 18548324 | 18350125 | 18,053,007

million bushe.ls - a 1% gain from 2921/22 levels (see Ontario 7575000 | 6.710,000 7088800

Table 16). This represents a 2.7% increase from the

five-year production average. Quebec 5,512,000 | 5,128,995 5,410,599

British Columbia 3,168,153 4,147,614 3,629,433

At the sub-national level, Ontario, the nation’s largest | Nova Scotia 2,086,071 | 2,167,016 1,754,003

apple-growing province is expected to increase New Brunswick 207,100 205,500 171,072

year-over-year production by 865,000 bushels or

around 13%. British Columbia, on the other hand, is Canada 1.0% 2.7%

expected to decrease production year over year by Ontario 12.9% 6.9%

almost 24%, or around 980,000 bushels. Quebec 7 5% 1.9%

On a varietal basis, Gala is the number one apple Biitsh Columbia 23.6% 12.0%

grown in Canada with an expected 2022/23 i et -3.7% ks

production volume of more than 3.5 million bushels, | New Brunswick 0.8% 21.1%

almost 19% of total production. Rounding out the

top five are MclIntosh, Honeycrisp, Ambrosia, and Canada 100.0% 100.0% 100.0%

Cortland (see Table 17). Ontario 40.8% 36.5% 30.3%

Quebec 29.7% 27.9% 30.0%

Irj totaI: the estimates for the US China,.Europe British Columbia 171% 29 6% 20.1%

(including the UK.), South America, Mexico and ,

Canada represent approximately 71% of total world | "2/ 50t 11.2% 11.8% 0.1%

apple production. By understanding the outlook BT EEE S [ 11% L

for these key nations and regions, U.S. growers and  Source: Fruit & Vegetable Growers of Canada

marketers will be well positioned to maximize their g“’/;ei :;;’:\7;2‘;’; loveloare n42-pound gufgf;;a_

current opportunities both at home and abroad.

Table 17: Canadian Apple Production, by Variety, by Province

CANADA BRITISH COLUMBIA NEW BRUNSWICK NOVA SCOTIA ONTARIO QUEBEC
Total Varieties 18,548,324 3,168,153 207,100 2,086,071 7,575,000 5,512,000
Gala 3,511,860 1,449,488 17,000 98,372 1,836,000 111,000
Mclntosh 3,409,671 110,837 60,000 189,834 990,000 2,059,000
Honeycrisp 2,163,573 138,187 60,000 770,386 1,095,000 100,000
Ambrosia 2,103,873 1,101,533 9,000 109,340 853,000 31,000
Cortland 1,415,116 35,000 108,116 211,000 1,061,000
Spartan 1,071,749 142,492 2,600 7,657 74,000 845,000
Empire 1,009,992 2,500 13,492 529,000 465,000
Red Delicious 665,611 44,568 57,043 564,000 -
Spy 585,900 - 238,900 347,000 -
Others 2,610,979 181,048 21,000 492,931 1,076,000 840,000

Source: Fruit & Vegetable Growers of Canada
Note: Production levels are in 42-pound bushels.
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Appendix

Appendix A: U.S. Apple Juice Concentrate Imports, by Top Countries

LEVELS VALUES Y,;'gl‘:f\:g;
APPLE JUICE CONCENTRATE
World Total 372,386,097 $405,579,000 -2%
Turkey 118,459,242 32% $140,456,000 35% 72%
China 114,325,056 31% $79,329,000 20% -43%
Chile 46,621,735 13% $64,862,000 16% 91%
Argentina 19,673,813 5% $27,415,000 7% -37%
Ukraine 17,202,801 5% $19,648,000 5% 20%
APPLE JUICE CONCENTRATE - FROZEN
World Total 71,079,175 $68,523,000 78%
China 30,070,620 42% $21,856,000 32% 22%
Turkey 17,507,418 25% $26,015,000 38% 15373%
Brazil 11,605,234 16% $9,982,000 15% %
France 9,859,375 14% $8,626,000 13% N/A
Ukraine 631,794 1% $629,000 1% N/A
APPLE JUICE CONCENTRATE - BRIX < 20
World Total 11,177,883 $32,033,000 4%
Turkey 3,119,818 28% $8,234,000 26% 255%
Canada 2,659,340 24% $8,090,000 25% 6%
Ukraine 2,379,503 21% $6,441,000 20% 127%
China 1,001,846 9% $2,515,000 8% -55%
Chile 810,427 7% $2,665,000 8% N/A
APPLE JUICE CONCENTRATE - FROZEN, ORGANIC

World Total 1,997,827 $3,108,000 95%
Turkey 1,158,870 58% $1,938,000 62% 956%
Chile 637,262 32% $793,000 26% N/A
Argentina 100,808 5% $144,000 5% 71%
China 66,519 3% $67,000 2% -85%
Austria 15,956 1% $136,000 4% -48%

Sources: USDA, Foreign Agricultural Service, USApple
Notes: Trade levels are in gallons.
Year-over-year changes are calculated on levels.
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Appendix B: Global Apple Production, by Country: 2020

World Total 4,537,460,489

1

o N oo O B~ W N

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

China
United States of America
Turkey
Poland
India
[taly
Iran
Russian Federation
France
Chile
Uzbekistan
Ukraine
Germany
South Africa
Brazil
Democratic People's Republic of Korea
Morocco
Japan
Mexico
Egypt
Pakistan
Algeria
New Zealand
Romania
Argentina
Belarus
United Kingdom and Northern Ireland
Spain
Serbia
Republic of Moldova
Republic of Korea
Hungary
Canada
Greece
Azerbaijan
Portugal
Afghanistan
Syrian Arab Republic
Australia
Kazakhstan
Austria
Lebanon
Tajikistan
Netherlands
Switzerland
Belgium
Tunisia

2,125,938,215
244,118,832
225,736,606
186,568,592
143,510,264
129,255,821
115,832,992
107,118,287
85,029,044
85,013,034
60,283,497
58,504,841
53,715,041
52,122,203
51,611,571
42,375,683
40,883,418
37,814,745
37,489,196
36,635,325
32,826,372
29,753,132
29,502,960
28,212,312
28,124,495
27,959,568
27,470,143
27,405,526
25,690,437
25,214,974
22,157,218
20,928,668
20,232,743
15,935,203
15,821,350
15,016,612
14,217,542
14,058,284
13,803,336
13,601,876
13,554,214
12,868,262
12,377,104
11,648,010
10,101,516
8,820,055
8,031,116

46.9%
5.4%
5.0%
4.1%
3.2%
2.8%
2.6%
2.4%
1.9%
1.9%
1.3%
1.3%
1.2%
1.1%
1.1%
0.9%
0.9%
0.8%
0.8%
0.8%
0.7%
0.7%
0.7%
0.6%
0.6%
0.6%
0.6%
0.6%
0.6%
0.6%
0.5%
0.5%
0.4%
0.4%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.2%
0.2%
0.2%
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48
49
50
51
52
53
54
95
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
4l
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Peru
Kyrgyzstan
Czechia
Bosnia and Herzegovina
North Macedonia
Israel
Albania
Georgia
Armenia
Iraq
Slovenia
Turkmenistan
Croatia
Lithuania
Nepal
El Salvador
Denmark
Bulgaria
Uruguay
Sweden
Slovakia
Guatemala
Jordan
Yemen
Ireland
Libya
Latvia
Norway
Ecuador
Finland
Madagascar
Zimbabwe
Colombia
Bhutan
Malawi
Bolivia (Plurinational State of)
Luxembourg
Cyprus
Montenegro
Saint Vincent and the Grenadines
Estonia
Palestine
Paraguay
Grenada
Honduras
Kenya
Malta

7,316,819
7,187,061
6,067,429
5,725,241
5,553,228
5,459,059
5,362,843
4,671,695
4,444,724
4,168,464
3,499,572
3,477,893
3,338,949
2,723,231
2,372,854
2,252,807
2,100,688
1,087,832
1,944,212
1,541,134
1,492,318
1,338,362
1,328,546
1,241,411
1,021,999
853,713
729,624
632,516
381,189
376,360
373,473
352,949
256,366
212,903
164,402
144,350
121,779
93,434
89,969
78,736
66,139
49,289
34,802
23,988
9,816
5,564
525

0.2%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Sources: United Nations, Food and Agriculture Organization; USApple

Note: Production levels are in 42-pound bushels.

usapple.org | 34




Twenty years ago, it all

started with SmartFresh.”

And we continue to find new ways
to help you succeed.

Agrofresh



b USApple

7600 Leesburg Pike
Suite 400 East

Falls Church, VA 22043
703.442.8850

usapple.org



