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PREFACE

WASHINGTON AGRIBUSINESS: Status and Outlook is an annual publication pre-
pared by Washington State University faculty in the School of Economic Sciences. It is
intended to be a concise overview of Washington’s current and near-term agricultural activity.
The publication is broken down into two primary sections. Section I reviews the status of vari-
ous sub-sectors in agriculture and provides short-term projections or areas of focus moving
forward. Section II provides specialty research focused on agricultural economic issues such
as decision making of farmers under financial distress, foreign trade relations, etc.

A version of this report will be available online through the School of Economic Sciences. We
welcome feedback and suggestions for future featured articles. Specific questions regarding
focus areas in the report should be directed to the managing editor who will work with the
primary authors to provide responses.

Randy Fortenbery, Executive Editor
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SECTION I. STATUS AND OUTLOOK

2P@ Situation and Outlook for Small Grains

/I\ T. Randall Fortenbery (509) 335-7637

ARKETS for Washington small grain producers
(wheat and barley) are a bit better than 2017, but
still well below price levels received just four or five years
ago. Average farmer grain yields also improved in 2018,
increasing total revenue per acre for most Washington
producers compared to last year.

The slight improvement in grain prices has led to an
increase in the United States Department of Agriculture’s
(USDA) 2018 Farm Sector Income Forecast* estimates
compared to last year. Washington farmer receipts from
all crops were estimated up about four percent compared
to 2017. Washington wheat receipts were up about five
percent. Despite increased prices and yields, however, total
Washington barley receipts declined about 36 percent due
to a reduction in total planted acres.

At the national level, direct government payments to grain
farmers enrolled in the Price Loss Coverage (PLC) program
decreased from $3.2 billion in 2017 to about $2 billion in
2018. Producers enrolled in the Agricultural Risk Coverage
(ARC) program also saw total payments decline in 2018,
totaling just over $1 billion this past year.

State data for 2018 is not yet published, but in 2017 Wash-
ington grain producers received $17.6 million dollars in
PLC payments, and increase of almost 160 percent. ARC
payments, on the other hand, declined to just over $83
million compared to $102.6 million in 2016.

Wheat

World wheat stocks at the end of the 2018/19 marketing
year (the marketing year for wheat runs from June 1, 2018

to May 31, 2019) are expected to fall for the first time in six
years. This decline follows three consecutive years of record
world wheat stocks. Global wheat production in 2018 was
estimated to be 733.5 million metric tons, a reduction of
about four percent from 2017 (Figure 1).

Figure 1: World Wheat Production
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1 https://www.ers.usda.gov/topics/farm-economy/farm-sector-income-finances/farm-sector-income-forecast/
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In contrast to global production, U.S. wheat production
increased in 2018. As a result, the U.S. share of total world
wheat production increased from just over six percent
in 2017 to more than 7 percent this year. Even with the
year-over-year increase, however, the U.S. share of total
world wheat production is well below levels experienced
prior to 2017.

Global consumption of wheat is expected to increase in the
2018/19 marketing year, but total wheat trade is nonethe-
less projected to decline. This suggests that more wheat
will be consumed in the countries where it is produced
compared to the last couple of years. Wheat fed to livestock
is also expected to decline this year implying that a larger
percentage of total wheat disappearance will come from
human consumption.

U.S. wheat demand is expected to increase in 2018/19
compared to last year. Thus, despite the year-over-year
production increase, domestic ending stocks on May 31,
2019 will still decline. As a result, wheat prices for the year
are projected to exceed last year’s prices and continue
improving into the 2019/20 marketing year.

Table 1 shows the U.S. wheat balance sheet over the last
several years. As of this writing, USDA was projecting
U.S. wheat exports would total one billion bushels for
2018/19. However, through mid-December (the market-

Table 1: U.S. Wheat Balance Sheet (June/May)*

ing year was half over December 1), exports were lagging
significantly and were also well below the pace one would
expect to date in order to achieve a one-billion-bushel
export number by May 31, 2019 (Figure 2). As a result, it
is likely USDA will need to make downward revisions to
U.S. wheat exports in its balance sheet going forward to
reflect a more accurate export forecast. These revisions
will likely result in an increase in the projected May 31,
2019 U.S. wheat-ending stocks.

Washington wheat producers increased plantings to more
than 2.2 million acres in 2018, up about 25,000 acres from
2017. As shown in Figure 3, this increase reverses a several
year trend of annual reductions in Washington wheat acres.
In addition to an increase in wheat acres, Washington
producers experienced improved wheat yields in 2018. As
aresult, total Washington wheat production increased by
about 8 percent compared to 2017 production.

Soft white wheat is the most important wheat class for
Washington producers. In 2018, 86 percent of all Washing-
ton winter wheat was soft white, and soft white made up
45 percent of spring-planted wheat. Nationally, all white
wheat varieties together account for only six to seven
percent of wheat production.

U.S. white wheat production was 272 million bushels in
2018, up 14 million bushels from 2017. Soft white winter

USDA USDA
USDA USDA USDA USDA USDA USDA DECFore DEC Fore
Marketing Year 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19
(in million bushels, million acres)
Beg Stocks 862 743 718 590 752 976 1,181 1,181
Imports 112 123 169 151 113 118 150 150
Acres Planted 54.4 55.7 56.2 56.8 55 50.1 46.0 47.8
Acres Harvested 45.7 48.9 45.3 46.4 47.3 43.9 37.5 39.6
% Harvested 84.0% 87.8% 80.6% 81.7% 86.0% 87.6% 81.5% 82.8%
Yield 43.7 46.3 47.1 43.7 43.6 52.7 46.3 47.6
Production 1,999 2,266 2,135 2,026 2,062 2,309 1,740 1,884
Total Supply 2,974 3,131 3,021 2,768 2,927 3,402 3,078 3,123
Food 941 945 951 958 957 949 964 970
Seed 76 73 77 79 67 61 63 69
Feed and Residual 164 384 228 114 149 161 50 110
Exports 1,050 1,012 1,176 864 778 1,051 901 1,000
Total Demand 2,231 2,414 2,432 2,015 1,952 2,222 1,979 2,149
Ending Stocks 743 718 590 752 976 1,181 1,099 974
Stocks to Use 33.30% 29.74% 24.26% 37.32% 50.00% 53.15% 55.53% 45.32%
Avg. Farm Price $7.24 $7.77 $6.87 $5.99 $4.89 $3.89 $4.72 $5.15

Source: World Outlook Board, United States Department of Agriculture
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Figure 2: U.S. Cummulative Wheat Exports*
2016/17 — 2017/18 — 2018/19

Figure 3: Washington Wheat Production
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wheat totaled 217 million bushels nationally, an increase
of 13.5 million bushels from 2017, but still below total pro-
duction in 2016. Washington producers usually account
for close to half of the total U.S. white wheat production.

Demand for white wheat this marketing year is expected
to exceed last year’s consumption by 32 million bushels,
resulting in a year-over-year reduction in ending stocks
of almost 47 percent. However, similar to other wheat
varieties, white wheat exports have lagged the pace gener-
ally expected to meet the current USDA export forecast
for the 2018/19 marketing year, so USDA may increase
their ending stocks projection as we move through the
spring months. In December, USDA projected white wheat
exports would total 220 million bushels this year, which
is 27 million more than last year. This is about 60 percent
of the total white wheat supply for the 2018/19 marketing
year white wheat supply.

So far this marketing year, Washington wheat producers
have received a strong price premium over national aver-
age prices. Panel A in Figure 4 shows the average monthly
price received across all of Washington, aggregated across
all wheat varieties, over the last several years. Panel B
shows the premium for Clarkston, Washington white
wheat prices compared to the Chicago futures prices for
soft red winter wheat.

Table 2: U.S. Barley Balance Sheet (June/May)

According to the USDA, Washington’s agricultural produc-
tion was valued at $10.3 billion in 2017 (the most recent
data available), a slight reduction from 2016. Of that, wheat
ranked fifth with a total production value of $719 million.
If USDA’s current price projections for the 2018/19 crop
year hold up, the 2018 Washington wheat crop will likely
exceed that value by at least $200 million when combined
with 2018’s improved yields. This result would make 2018
the second consecutive year of improved wheat revenue
for Washington farmers.

Barley

U.S. barley production increased in 2018 but was still well
below 2016 production. Planted and harvested acres did
not change from last year (like wheat, the barley market-
ing year runs from June 1 through May 31), but better
yields in 2018 resulted in a larger total U.S. crop. Table
2 presents the balance sheet for U.S. barley, and Figure 5
shows Washington versus national barley production over
the last few years.

Harvested Washington barley acres more than doubled
between 2010 and 2013. However,they fell about 16 percent
in 2017 relative to 2016, and then fell another 21 percent
in 2018. Nonetheless, Washington barley producers expe-

USDA USDA
USDA USDA USDA USDA USDA USDA DECFore DEC Fore
Marketing Year 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19
(in million bushels, million acres)
Beg Stocks 89 60 80 82 79 102 106 106
Imports 16 23 19 24 19 10 9 10
Acres Planted 2.6 3.7 3.5 3 3.6 3.1 2.5 2.5
Acres Harvested 2.2 3.3 3 2.5 3.2 2.6 2 2
% Harvested 84.6% 89.2% 85.7% 83.3% 88.9% 83.9% 80.0% 80.0%
Yield 69.6 66.9 71.3 72.7 69.1 77.9 72.6 77.4
Production 156 219 217 182 218 200 142 153
Total Supply 261 302 316 287 315 312 257 258
Food 155 155 153 151 158 162 157 155
Feed and Residual 38 58 66 43 44 39 1 15
Exports 9 9 14 14 11 4 5 5
Total Demand 202 222 234 209 213 205 163 175
Ending Stocks 60 80 82 79 102 106 94 83
Stocks To Use 29.70% 36.04% 35.04% 37.80% 47.89% 51.71% 57.67% 47.43%
Avg. Farm Price $5.35 $6.43 $6.06 $5.30 $5.52 $4.96 $4.47 $4.55

Source: World Outlook Board, United States Department of Agriculture
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rienced significant yield improvement in 2018, from 53
bushels per acre last year to 73 bushels per acre this year.
As aresult, total 2018 barley production actually increased
year-over-year in Washington despite the large decline in
total acres harvested. Washington barley yields were below
the national average, but were still the second highest
experienced over the last 10 years. In addition, the crop
was high quality, with 82.4 percent grading as Number 1,
and almost 95 percent as Number 2 or better.

Similar to wheat, USDA is projecting slightly higher U.S.
barley prices this marketing year compared to last. How-
ever, the forecast price improvement is quite modest and
will require barley demand to continue to be in line with
the current USDA forecast to be realized.

Washington barley prices through Fall 2018 were trading
above last year’s levels, while also exhibiting significant
volatility. In general, feed barley prices are lower in Wash-
ington compared to the U.S. average. However, this year

Figure 5: Barley Production
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Figure 8: Washington Minus National Barley Prices
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prices through early fall were better relative to national
average prices in the last couple of years (Figure 6). Wash-
ington producers selling feed barley in the fall months of
2018 were receiving between $0.50 and $0.80 per bushel
more than they received fall of 2017

Even with the production increases reported for both
Washington and the U.S. in general, consumption of bar-
ley this year appears sufficient to result in a lower ending
stocks number at the end of this year compared to last.
This result is providing some support to the market. It also
explains the current expectation that this year’s prices will
continue to exceed last year’s, perhaps encouraging a slight
increase in barley acres for 2019.

Summary

While there has been some improvement in the price
outlook for Washington small grain farmers in 2018, most
continue to face prices at or below their total costs of pro-
duction. This trend is likely to continue to be a challenge in
2019 unless we see a crop shortage in one of the countries
that competes with us in the international market, as well
as a resolution to the current trade disputes.

The outlook for wheat prices going into the 2019/20 mar-
keting year is a bit better than this year, but the improve-
ment assumes the current trade disruptions are temporary.
USDA projects that wheat and barley prices faced by U.S.
producers will be flat, over the next several years, and U.S.
wheat farmers will to continue to lose world market share
even with a resolution of the current trade issues.

Congress was able to pass a new Farm Bill in December
2018, providing some stability and certainty to grain mar-
kets. The new legislation allows more flexibility in moving
between the revenue (ARC) and price (PLC) guarantee
programs, providing an additional safety net as market
conditions change over the life of the new farm bill.

The new farm bill maintains crop insurance as the pri-
mary safety net for grain farmers. It also legalizes indus-
trial hemp as a commercial crop, and provides for a crop
insurance program for hemp producers. This will allow
for additional crop choices for many grain farmers and
may provide both environmental as well as market access
benefits when introduced in a grain producer’ rotation.

2 Washington Grain Commission, http://wagrains.org/buyers-processors/barley-production-quality/
3 This is based on an average price for all barley. Prices for malting barley were about twice the all barley price.
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Karina Gallardo  (253) 445-4584

Washington Tree Fruit Outlook

WASHINGTON remains the single largest producer
of apples, pears, and cherries in the nation. The
2017 Washington tree fruit outlook analyzes the produc-
tion trends and market conditions. We also include the
estimated dollar value impacts of the tariff situation with
China, which especially affects sweet cherries and apples.

Note that we use two different words to denote year. To
denote production related numbers, we use year, indicat-
ing the year when most of the horticultural management
took place and the year when the fruit was harvested.
For example, we write “In 2017, Washington State total
production was 3,750 thousand tons...” meaning the total
production during months August throughout November
of 2017 was 3,750 thousand tons. When stating sales figures,
we use marketing season. For example, we write “During
the marketing year 2016/17, Red Delicious represented
agpercent...” This refers to apples that were harvested on
September 2016 and were sold since harvest time until the
end of the season in July 2017.

Apples

In 2017, Washington State total apple production was at
3,750 thousand tons, representing 67 percent of all total
apple production in the United States at 5,637 thousand
tons. In 2017, total Washington apple production was above
the 10-year average (2007-2017) at 3,086 thousand tons but
below the 2014 record production at 3,825 thousand tons.
During 2007-2017, yield per acre in Washington increased
35 percent, from 17 tons per acre in 2007 to 23 tons per acre
in 2017. Similar to previous years, the 2017 yield per acre
in Washington State was above the United States average
at 18 tons per acre. During 2007-2017, apple-cultivated
surface increased eight percent from 153 thousand acres
in 2007 to 165 thousand acres in 2017. In the same year, 75
percent of all Washington apple production was sold in
the fresh market.

The Honeycrisp variety has the highest price received by
growers in Washington State. For marketing year 2016—
2017, Honeycrisp sold at $3,078 /ton ($61.56 /44-1b box).
Honeycrisp is also the variety with the highest investment
cost to produce and the lowest packout percentage com-
pared to the other varieties grown in Washington State.
In 2016-2017, Honeycrisp accounted for six percent of the

Figure 1: Total apple production, United States and
Washington State, 2007-2017
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total volume, representing 15 percent of the total value of
apples produced in Washington. Yet the Red Delicious
variety is the largest in volume produced in the State, with
29 percent of the total volume and representing 18 percent
of the total value of apples produced in Washington.

Besides Red Delicious and Honeycrisp, other important
in volume varieties produced in Washington State, as of
2016-2017, are Gala with 23 percent of total production
and 22 percent of total value, Fuji with 13 percent of total
production and 14 percent of total value, Granny Smith
with 11 percent of total production and 12 percent of total
value, and Golden Delicious with five percent of total pro-
duction and five percent of total value. The variety mix in
the State has evolved towards varieties exhibiting textural
and flavor attributes more appealing to consumers (e.g.,
crisp in texture, optimal balance sweet/acid in flavor).
From 2008-2009 to 2016-2017, Red Delicious volume
percentage with respect to total volume of apples pro-
duced in Washington decreased six percent, Gala increased
24 percent, Fuji decreased eight percent, Granny Smith
decreased 17 percent, Honeycrisp increased 332 percent,
Golden Delicious decreased 58 percent, and Cripps Pink
increased 122 percent.

Important for the State of Washington is the release of
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Figure 3: Apple variety mix evolution from 2008-2009 to 2016-2017, Washington State
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Figure 2: FOB price comparison across the 12 top apple varieties, Washington State, 2008-2017
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Figure 4: Washington apple exports destination by volume, from 2010-2011 to 2017-2018
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an improved variety called Cosmic Crisp®, a cross of the
Enterprise and Honeycrisp varieties that was bred by the
Washington State University apple breeding program. This
apple is juicy, with a remarkably firm and crisp texture,
and an appealing balance of sweetness and tartness. In
addition to its superior eating quality, this apple is slow
to brown when cut and maintains its texture and flavor
in storage for more than a year. More importantly, this
apple was bred in Washington State for Washington State
growing conditions. As of 2017, 35 growers in Washington
State have planted an unprecedented 629 thousand trees.
Additionally, 5.5 million trees are expected to be planted
in 2018 and another 5.5 more million trees in 2019. From
2017-2019, 11.5 million trees of Cosmic Crisp® will be
grown, representing 12 percent of all trees planted in Wash-
ington State as of 2011. Cosmic Crisp® will be available in
the market by 2019.

Because the United States domestic fresh apple consump-
tion has remained stagnant since the 1980s (at 16 to 18
pounds per person per year) and Washington apple pro-
duction is expected to increase, maintaining a steady share

200

Indonesia
Mexico
Taiwan

UAE (Dubai)
Vietnam

in established export markets and an increasing share in
emerging markets is crucial for the economic sustainability
of the Washington apple industry. During the marketing
season 2016/17, Washington State exported 31 percent of the
apples produced. Main export destinations were Mexico
(30 percent) and Canada (17 percent). The second largest
export destination were Asian countries, with India (12
percent), Taiwan (seven percent), China (four percent),
Indonesia (3.7 percent), Vietnam (3.3 percent). The third
block of important destination was the Middle East with
Dubai (3.2 percent) and Saudi Arabia (2.5 percent).

2015-2016 was the first full marketing year with expanded
apple volumes sent to China. Back then, it was expected
that if the Chinese market would remain open to U.S.
apples, by 2019 apple exports to China could amount to
$100 million per year. However, retaliatory tariffs imposed
by China on United States agricultural products - amount-
ing to 50 percent as of July 2018 - challenged these expecta-
tions. According to a study presented with more detail in
a different section in this Outlook, the losses expected for
the 2017/18 marketing year could reach almost $47 million.

12/ Section I. Status and Outlook



World production for the marketing season 2018/19 is
forecast to decrease to 68,600 thousand tons—its low-
est level in eight years—due to weather-induced losses
in China, offsetting potential increased in the European
Union. The forecast production in China for 2018/19 will
be at 31,000 thousand tons—the lowest in nine years. Yet,
China remains the largest producer of apples in the World,
followed by the United States with a forecast production
of 5,000 thousand tons. Note that the apple production
losses in China lead to decreases in exports and increases
in imports. The European Union production is forecast to
increase by 40 percent to 14,000 thousand tons, thereby
increasing its export prospects. Exports from the United
States are expected to decrease, due to retaliatory tariffs
imposed by strategic commercial destinations such as
Mexico, which imposed a 20 percent tariff effective June
5, 2018.

Pears

Washington State remains the largest producer of pears
by volume in the United States. In 2017, the total pear
production in Washington State was at 316 thousand tons,

Figure 5: Total pear production, United States and
Washington State, 2007-2017
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Figure 6: Pear variety mix evolution from 2008-2009 to 2016-2017, Washington State
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Figure 7: FOB price comparison across the 12 top pear varieties, Washington State, 2008-2017
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representing 43 percent of total pear production in the
United States at 737 thousand tons. In 2017, pear produc-
tion in Washington was below the 10-year average, at 405
thousand tons. The production was the lowest in the last
10 years, peaking in 2011 at 547 thousand tons. In 2017, the
cultivated surface remained the same in the United States
as in 2016, with 20,800 acres, or 45 percent of total bearing
acres for pears. Yield per acre in Washington, at 15.2 tons/
acre remains a few decimals below the national average
at 15.9 tons/acre. The overall (both fresh and processed
market) price received by the grower was at $784/ton.
Seventy-three percent of Washington state pear produc-
tion went to the fresh market.

The most popular pear varieties grown in Washington State
are D’Anjou with 49 percent of total production, followed
by Bartlett with 28 percent, and Bosc with 15 percent. The
variety mix has varied somehow during the last 10 years,
with increases in shipments of Starkcrimson, Red D’Anjou,
Barlett, and Bosc varieties. The state has also seen decreases
in varieties such as D’Anjou, Red Barlett, and Comice.

Prices received by growers vary across varieties. On average
during the 2008/09 to 2016/17 period, Forelles price was
127 percent higher than Bosc, Seckel was 60 percent higher,
Comice 36 percent higher, and Starkcrimson 25 percent

Red Barlett |

Concorde

D’Anjou
Barlett

Bosc

Red D’Anjou
Red Sensation

higher. However, the volumes shipped of those varieties
is small compared to the popular D’Anjou, Barlett, Bosc
and Red D’Anjou.

World production of fresh pears is forecast to decrease for
2018/19 to 19,400 thousand tons mostly due to weather-
induced losses in China. This country is the single largest
producer of pears in the world with a forecast production
for 2018/19 of 13,100 thousand tons. Losses in China are
expected to reduce this country’s exports however imports
are expected to remain stagnant. Production in the United
States is forecast to be at 667 thousand tons. Increases in
production volume in Washington and Oregon are offset
by losses in California. Exports are expected to be higher
due to stronger demand from Mexico, albeit retaliatory
tariffs. Production in the European Union are expected to
increase to 2,500 thousand tons. Exports from the Euro-
pean Union are expected to increase especially to China,
due to anticipated lower shipments from the United States
due to retaliatory tariffs.

Cherries

In 2017, Washington State was the largest producer, in
volume, of sweet cherries in the United States with 60

14 / Section I. Status and Outlook



percent of total utilized production. The Washington total
sweet cherry production, in 2017, was at 262 thousand tons,
25percent higher than 2016 production at 209 thousand
tons. The Washington production volume in 2017 was
also higher, resulting in a production volume that was
higher than the 10-year average at 196 thousand tons and
lower than the 2012 production peak at 264 thousand tons.
Washington sweet cherry cultivated surface has seen a 21
percent increase during the last 10 years, from 33 thousand
acres in 2007 to 40 thousand acres in 2017. Compared to
2016, the bearing acreage increased only three percent from
39 to 40 thousand acres. During 2007-2017, the yield per
acre increased 38 percent from 4.76 tons per acre in 2007
to 6.56 tons per acre in 2017. It also increased 24 percent
with respect to 2016. The Washington State yield per acre
was above the United States average yield per acre at 4.74
tons per acre for 2017. That year, 85 percent of all Wash-
ington State sweet cherry production was destined to the
fresh market. The sweet cherry FOB price received by
Washington growers was $2,020 /ton, below the average
for the United States at $2,400 /ton.

As of 2018, the two most popular sweet cherry varieties
grown in the Northwest (comprising the states of Wash-

Figure 8: Total sweet cherry production, United States
and Washington State, 2007-2017
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Figure 9: Sweet cherry variety mix evolution from 2008-2018, Northwest States
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ington, Oregon, Idaho, Utah, and Montana) were Bing
and Sweethearts, each with 14 percent of total production.
These were followed by Skeenas with 11 percent, Rainier
with seven percent, and Lapin and Chelan with six percent
each. Compared to 2017, Bing production has decreased by
32 percent, Chelan by 28 percent, Lambert by 13 percent,
Lapin by 15 percent, Skeenas by 12 percent, Sweethearts
by 18 percent, and Vans by 31 percent. The Rainier vari-
ety has increased by 20 percent compared to last year.
Additionally, a large number of varieties have increased
in volume (Regina, Santina, Tieton, Benton, Atica, Light
sweet, among others).

As of 2017, 35 percent of the total Northwest production of
cherries was exported. The main destination was China,
with 30 percent of total volume exported, followed by
Canada with 27 percent, Korea with 10 percent, Taiwan

with nine percent, and Hong Kong with three percent.
Northwest sweet cherry exports to China had steadily
increased since 2013, with a record 60 percent increase
in 2017 compared to 2016. However, retaliatory tariffs
imposed by China — equivalent to 50% as of July 2018 —
could challenge the Northwest industry. According to the
same trade study referenced in the paragraphs above, the
losses in the 2018 marketing year could reach $130 million.

World production of sweet cherries is expected to increase
to 3,300 thousand tons, due to increased production in
the European Union and Turkey. Production in Chile is
forecast to remain at high record levels with 210 thousand
tons. Chile exports are expected to increase mainly to
China. The United States production is expected to be at
444 thousand tons. Exports are expected to decrease due
to the retaliatory tariffs imposed by China.

Figure 10: Northwest sweet cherry exports destination by volume, from 2009-2017
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Specialty Crops

IT is probably easier to define specialty crops in terms

of what they are not (major grains, for one) rather
than what they are. However, the USDA does have a spe-
cific definition. Under Section 101 of the Specialty Crops
Competitiveness Act of 2004 (7 U.S.C. 1621 and section
10010 of the Agricultural Act of 2014, Public Law 113-79),
specialty crops are “fruits and vegetables, tree nuts, dried
fruits, horticulture, and nursery crops (including floricul-
ture).” As is provided in more detail below, specialty crops
play an outsized role in the agricultural economy relative
to their share of acreage. This assertion is particularly true
in what the USDA refers to was the “Fruitful Rim,” which
includes Florida, Texas, and the West Coast from Arizona
to Washington. Specialty crops also play a key role in mak-
ing agriculture a more dynamic industry. Fresh market
and direct sales provide opportunities for high margins
that can make it possible for new entrants into farming
operating at small scales to be financially feasible. This
section provides an overview of trends in specialty crop
production and markets in 2016 to recent years. For more
background on specialty crop production in general, see
the 2014 version of this report.

This section provides a detailed summary of prices and

production of the major specialty crops in Washington
State. The most recent year information available is 2017,
and all information is derived from USDA National Agri-
culture Statistics Service sources except for wine grapes.
Wine production and price trends are provided by the
Washington State Wine Commission. Previous year data
for specialty crops is generally available in late-winter to
early spring.

The Big Story for Specialty Crops Trends
This Year

The big stories for specialty crops in 2016 were the large
expansion in wine grapes and certified organic acreage.
Growth continues for certified organic acreage, although at
a bit slower pace than the past few years. In contrast, wine
grape production dropped by a fairly significant amount
in 2017 compared to 2016. White wine grape production
was at a five-year low in 2017. Red grape production was
still higher in 2017 than 2013, 2014, or 2015. Red wine
grape prices were at a five-year high in 2017. Potato prices
went in the other direction in 2017 where they dropped
10 percent from 2016. This price is the lowest since at least
2010. Asparagus was an area of strength; both production
and prices were up in 2017.

Specialty Crops
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Figure 1: Wine Grape Production and Price Trends Figure 2: White Wine Grape Production Trends
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Wine grapes Figure 3: Red Wine Grape Production Trends
Generally, production of wine grapes was down in Wash-
ington in 2017 while prices were up (WSAS). As shown 80,000
in Figure 1, these trends were stronger for red than white
varieties. Red grape production dropped by 15 percent in 70,000
2017 compared to 2016 while prices increased from about
$1,400 to $1,600 per ton. White grape production was also 60,000
down more than 10 percent, but prices held flat. Looking
more closely at specific varieties, the drop in white wine 50.000 SC“b‘ff"et
production was driven by White Riesling (Figure 2). Char- auvignon
donnay also saw lower production but it overtook White = 40,000 ;
g : ‘

Riesling for the most produced white variety in 2017. Rela-
tive changes in any of the other white varieties remains ‘ 1 Merlot
small compared to these two. The drop in red varieties was 30,000 p
also led by the two most commonly produced: Cabernet

Sauvignon and Merlot (Figure 3). Syrah is now challeng- 20,000 | 24 ‘mh

ing Merlot as the second most produced red. Prices were ‘ ‘

up in 2017 compared to 2016 for almost every red variety 10,000 et L Cabernat Franc
including many of the rarer types such as Grenache Noir, ‘ M“‘lb ec

Petit Verdot, and Mourvedre (Figure 5). Pinot Noir was 0 :

the only red variety that saw a price decrease. Prices for 2010 2011 2012 2013 2014 2015 2016 2017

white varietals were more variable, although changes were

small across the board (Figure 4). Source:
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Figure 4: White Wine Grape Price Trends
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The decrease in production for all varieties appears to have
put upward pressure on prices.

There was no new general data on acres planted by variety
in 2018. See the previous year’s edition of this report for
the most current information on acreage by variety for
Washington, Oregon, and California.

Table 1: Vegetable Production.

Figure 5: Red Wine Grape Price Trends
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Vegetables

Table 1 reports production, and Table 2 reports prices for
major vegetables in Washington. Changes in categoriza-
tions for some vegetables prohibited maintaining a longer
time series. See previous versions of this report for sum-
maries of the onion market in terms of storage and non-
storage onions. In addition, sweet corn production was

Sweet corn,

Asparagus Green peas Sweet corn, processing Sweet corn
Year (cwt) Onions (cwt) (cwt)  Potatoes (cwt) fresh (cwt) (cwt) total (cwt)
2010 228,000 88,440,000 2,430,000 11,719,258 14,149,258
2011 220,000 97,600,000 1,914,000 13,955,324 15,869,324
2012 202,000 95,940,000 1,767,000 15,283,535 17,050,535
2013 188,000 96,000,000 1,908,000 11,452,115 13,360,115
2014 182,000 101,475,000 1,817,000 12,367,827 14,184,827
2015 167,000 100,300,000 3,441,000 12,897,112 16,338,112
2016 211,000 18,053,000 1,855,000 105,625,000 18,840,000
2017 232,200 15,894,000 1,528,100 99,220,000 18,438,000

Source:

Specialty Crops
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Table 2: Vegetable Prices

Sweet corn,

Asparagus Green peas Sweet corn, processing Sweet corn

Year (cwt) Onions (cwt) (cwt)  Potatoes (cwt) fresh (cwt) (tons) (cwt)
2010 77.14 7.40 38.80 79.80
2011 78.90 7.90 41.00 109.04
2012 90.00 7.30 33.00 113.27
2013 95.06 8.25 37.00 121.49
2014 75.39 7.60 27.00 107.84
2015 93.32 7.70 6.30 105.65

2016 88.30 10.29 17.09 7.70 24.40 100.00 5.54

2017 101.40 8.15 15.63 6.92 35.50 90.00 6.12

Source:

not broken out by fresh and processing in 2016 or 2017.
There was no consistent story for vegetable trends from
2016 to 2017. Asparagus saw significant increases in both
production and prices. On the negative side, potato and
onion prices were down by a significant amount.

Berries

After many years of growth, blueberry production
decreased slightly from 120 million pounds in 2016 to 117
million in 2017. However, the value of the blueberry crop
increased by a healthy margin from $94 to $114 million,
although this is still below the $146 million crop in 2015.
This trend corresponds to an increase in unit price from
$0.78/pound to $0.98/pound. Blueberry acreage decreased
slightly from 2016 to 2017.

Red raspberry production in Washington has been very
steady over the past decade. Total acreage was unchanged
at 9.600 acres in 2017. Prices were down in 2017 to $0.73/
pound from $0.852/lb in 2016, which was close to a $0.4/1b
drop from the previous year. Strawberry acreage, produc-
tion, and prices were unchanged in 2017.

Hops

The value of Washington’s hop crop continued to grow at a
rapid pace in 2017. The $489 million value for 2017 was a 60
percent increase compared to 2015. Washington continues
to lead the country in hop production. The increased value
was due to both higher yields and higher prices. The aver-
age price in 2017 was $6.21/pound compared to $5.84/1b in
2016. Acres in hops increased only slightly year-over-year.

Mint

Mint acreage in Washington in 2017 continued a downward
trend reaching 26,000 acres compared to 29,600 acres in
2016. Spearmint accounts for 2,000 more acres than pep-
permint. In 2017, prices were down for both peppermint
and spearmint about $4/lb compared to 2016. The total
value of the mint crop in 2017 was $57 million compared
to $71 million in 2016.

Organic

Organic farming continued its rebound that started in
2013 to reach an all-time new high in acreage at just over
120,000 acres in 2017. After many years of significant
expansion in certified organic acres there was a period
of decline that started in 2009 (108,000 acres). The year
2015 represented a rebound as certified organic acreage
increased by about 10,000 acres to 95,888 relative to 2014.
The growth from 2015 to 2016 was even larger at approxi-
mately 20,000 acres. Tree fruit, and apples more specifi-
cally, continue to be the most important organic crop in
Washington in terms of value. Tree fruit accounted for just
over a quarter of all organic acres. Forage crops constituted
the largest share at 31 percent, while vegetables accounted
for about another quarter. Organic acres are split about
70/30 between Eastern and Western, WASHINGTON,
respectively. The most up to date summaries of trends in
organic agriculture are provided by the Center for Sus-
taining Agriculture and Natural Resources (CSANR) at
Washington State University http://csanr.wsu.edu/trends-
in-washington-agriculture/organic-statistics/.
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Washington Beef Cattle Sector Review

THE beef cattle sector has been one of the most resil-
ient agricultural commodities in maintaining market
prices despite facing expanding beef supply, record high
pork and poultry production, and international trade
uncertainty from tariff trade wars and geo-political market
impacts. Production of each of the major meats—beef,
pork and poultry— are expected to set record high levels
in 2018 and will combine to push total U.S. meat produc-
tion to a new record high of 102.3 billion pounds, up 2.6
percent over 2017. Beef production is the combination
of the number of animals slaughtered and the weight of
animals slaughtered. Carcass size peaked in 2015 at 926
pounds coincident with record high cattle prices driving

management decisions to feed cattle to peak weights.
Currently slaughter reports show carcass weights trending
below 900 pounds, reflecting a return to managing feedlot
cattle for weight gain efficiency.

The beef industry’s ongoing supply dynamics shows an
upward production trend that is expected to continue as
the U.S. beef herd continues to grow from the drought
induced beef cow inventory reduction that lasted through
2014. The production influences of a cattle cycle expan-
sion started with increased female retention in 2014. It
took until December 2015 for cattle slaughter to overcome
the smaller heifer and beef cow inventory and post a
year-over-year production increase for the first time in

Figure 1: U.S. Commercial Meat & Poultry Production and Future Forecasts (By Type of Meat, Annual)

B Beef [ Pork I Lamb & Veal

120

billion pounds

Chicken

80 T

Turkey

2001
2002
2003
2005

n O I 0 A O
D DA DN DN O
<) ) N ) W e ) S )
.- = =, =]

Source: USDA NASS, Complied and Forecasts by LMIC http://Imic.info/

2004
2006

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Washington Beef Cattle Sector Review and Outlook



the cycle. The growth has not stopped. The beef industry
has experienced 36 consecutive months of year-over-year
growth in cattle slaughter.

Record setting commercial meat and poultry production grew
to more than 102 billion pounds in 2018 as shown in Figure 1.
All protein sectors grew in production about three percent
except for turkey, which declined about 1 percent. U.S.
beef production grew 2.8 percent during 2017 to about 27
billion pounds. Additionally, pork production increased
3.1 percent to more than 26 billion pounds and poultry
production 2.6 percent to about 43 billion pounds. Per
capita meat consumption in 2018 in the U.S. is projected to
increase by one percent year over year. The smaller increase
in meat consumption compared to production is offset by
increasing exports. Thus far in 2018 (January-October),
meat exports of 13.3 billion pounds consist of broiler (44.0
percent), pork (36.3 percent), and beef (19.7 percent).

Table 1 presents the 2018 Pacific Northwest plus Montana
beef cattle inventory levels for cows, feedlots and the
number of cattle slaughtered. The inventory levels reveal
the industry structure of the regional beef cattle supply
chain. Washington has the lowest beef cow inventory
in the region but had one of the largest percent growth
rates in beef cow inventory in the U.S. from 2017 to 2018
at about 5 percent as inventory increased by 11 thousand
to 236 thousand beef cows. Idaho and Oregon are more
than double this size, and Montana is substantially larger

Table 1: 2018 Pacific Northwest Beef Cattle Inventory

Cattle Feedlot Cattle
Cows on Feed Slaughtered

1,000 Head
Washington 236 430 1,059
Idaho 510 530 30
Oregon 536 180 66
Montana 1,497 90 19

Source: USDA NASS

with about 1.5 million cows. The cattle on feed number
estimates the annual number of feedlot cattle marketed.
It does this by taking the January 1 USDA cattle on feed
inventory by state and multiplying by two, reflecting a
typical 180 day feeding period with an inventory turnover
of two. This calculation indicates that Washington feedlots
must source cattle from outside the state, including live
Canadian cattle imports, to fill their feedlot pens. Canadian
live cattle imports are reported by region of destination,
which includes Washington, Oregon and Idaho. Data on
Canadian feeder and slaughter cattle imports are reported
in Figure 2. Canadian imports in 2018 are lower compared
to previous years. Washington is by far the regional leader
in the number of feedlot cattle slaughtered with over a mil-
lion head processed in its two slaughter facilities, Tyson
and Agri Beef.

Figure 2: Canadian Live Cattle Imports into Washington, Oregon, and Idaho (Number of Head)
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Source: USDA Weekly Canadian Live Animal Imports into U.S. by Destination (WA_LS637) and Canadian Live Animal Imports by State of Entry (WA_LS635).
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Price Trend

Despite record high meat production, weaned calf prices
increased for a second consecutive year. Figure 3 shows
the monthly price trend for weaned steers weighing 500 to
600 pounds (the typical sale weight for cow-calf produc-
ers). Steer price for each month in 2018 was higher than
2017 by an average of $17.30 per cwt, but below the aver-
age for 2012 through 2016 due to the record high prices in
2014 and 2015. For weaned calves, October is the primary
marketing month for the majority of Washington cow-calf
producers. The October steer price is isolated and shown
in Figure 3. The October 2018 price at $160 per cwt is the
third highest on record, trailing the record high prices
set in 2014 and 2015. Prices for finished feedlot cattle and
slaughter plant meat prices are not publicly available for
Washington because USDA has competitive non-disclosure
policies when there are few producers.

Cattle producers also sell cull cows whose price is also
presented in Figure 4. Cull cows are a significant source
of revenue for cattlemen, typically representing 15 to 20
percent of total revenue. Cull cow price has been relatively
stable over the past two years at $68/cwt and declined
slightly to $64 in 2018. It reached a peak of $103/cwt in
2014. Regional cull cow slaughter has benefited from a
new plant opening south of Boise. CS Beef Packers is a
partnership between J.R. Simplot Company and Caviness
Beef Packers that started operations in June, 2017. The plant
is located in Kuna, Idaho, and processes both cull beef
and dairy cows. The USDA reports cull slaughter data by
regions. Our region combines Washington, Idaho, Oregon,
and Alaska. Prior to the plant opening, the number of cows
slaughtered was relatively stable at below 250,000 head
in the Pacific Northwest plus Alaska. In the half year the
new plant has operated, the number of cows slaughtered
jumped by over 125,000 head to 377000 in 2017; then,
it increased again by about 132,000 to 509,000 head to
December in 2018. Prior to this plant opening, many cull
cows were shipped to Utah and other out of region plants
for processing. The new plant decreases transportation
stress on animals and increases regional economic activ-
ity. Washington cull cows are in the supply chain affected
by the new plant.

Exports

Demand for U.S. beef in the world market has been very
strong throughout the year. The trend in U.S. beef exports
to all destinations is presented in Figure 5. The volume of
beef exported in 2018 year to date through October is 12
percent above 2017 and 28 percent above 2016. Exports

Figure 3: Washington Monthly 500-600 Ib Steer Price
(Auction $/cwt)
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Figure 4: Washington October Steer and Cull Cow Price
(Auction $/cwt)
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will set a new record high in 2018, illustrating the strong
returns exports provide to cattle producers and for the
entire supply chain. South Korea and Japan have been
driving the increase in U.S. beef exports for much of the
year with exports to South Korea increasing 17 percent
since a year ago. We have a free trade agreement with
South Korea which has reduced tariffs from 37.3 percent
when enacted in 2012 to 21.3 percent in 2018. Beef exports
to Japan were 10 percent higher than last year. Mexico is
the third ranking export market for U.S. with exports four
percent higher than a year ago. Mexico is also the biggest
buyer of U.S. beef variety meats (offal, etc). However as
strong as U.S. beef exports have been year to date, the pace
of export sales has been slowing down. This trend can be
seen in Figure 5 as the margin of 2018 exports over 2017
has been narrowing in recent months. Yet, to fill orders for
beef export, sales are up 29 percent, almost entirely due to
outstanding sales to Hong Kong. Given current U.S. and
China trade issues, it remains to be seen if those Hong
Kong orders will be delivered.

Unintended Tariff Consequences

In marketing beef carcasses, the hide and offal (liver, heart,
etc., which are also called variety meats) is a small but
important part of the marketing process. If these items

Figure 5: U.S. Beef Export Volume by Month
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did not generate value through the export market, they
would likely create a waste byproduct problem. Current
hide and offal value has declined about 15 percent from
2017. Market analysts have also used hide and offal value
as an indication of the health of the world economy. This
works because it demonstrates purchasing power and for
processing leather for automobiles and fashion (shoes for
example), both of which are correlated with economic
conditions. As tariffs affect automobile and fashion pro-
duction and international trade, the demand for hides have
decreased. Hides are also facing increased competition
from synthetic materials. Hide values are currently trading
at $40 per hide, while a year ago they were trading at $61
per hide. Hides have not traded this low since the 2009
economic recession. With the combination of processing
over 1 million feedlot steers in Washington and over one-
half million cull cows in Idaho, the decrease in hide value
represents a $30 million loss to the regional beef industry.

China is the largest importer of hides in the world. Retal-
iatory tarifts between the U.S. and China has resulted in
hides receiving a double tariff. China imposed a tariff on
hides entering China and the U.S. has tariffs on leather
product imports from China. These tariffs impacts U.S.
hide prices because it depresses demand for the output of
the hide market’s largest customer.
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Source: http://www.ers.usda.gov/data-products/livestock-meat-international-trade-data.aspx
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Washington Dairy Sector Review & Outlook

AIRY producers face ongoing profitability chal-
lenges from world trade conditions that continue

to keep milk prices low. Dairy producers’ financial stress
has intensified because 2018 marks the fourth consecutive
year of low to negative profitability, causing dairy farmers
to expand debt to manage cash flow needs. Dairy market
analysts in the past have pointed to a three-year milk
price, supply response cycle. This cycle no longer exists
due to the increased specialization of dairy farms, strong
economies of size, and high asset fixity of a dairy farm’s
productive assets with no alternative uses such as cows,
milking parlors, barns, and manure lagoons that force
dairies to maximize production as the primary manage-
ment response to low prices. The expanding U.S. milk
production supply taking into account monthly season-
ality is presented in Figure 1. The graph shows that milk

Figure 1: U.S. Monthly Milk Production
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production across the U.S. continues to expand in 2018,
setting higher production records in spite of low prices.

Milk production in Washington is also expected to be
higher in 2018 and represents a continued growth trend,
see Figure 2. Washington milk production through Octo-
ber grew 2.7 percent in 2018 over 2017. Milk production
in 2018 had more variation than previous years with three
months (March, May and July) below comparative monthly
production and with June, August and September sharply
above comparative production levels, leading to higher

supply.

Washington competes for dairy product sale market share
regionally, nationally, and internationally. Figure 2 shows
both Washington’s annual average milk price from 2010
through September 2018 with Washington’s dairy export

Figure 2: Washington Monthly Milk Production
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values for export data available through 2017. The graph
illustrates the direct relationship of Washington milk price
with the importance of exports. Milk price and exports
peaked in 2014. Milk prices fell below $20 per cwt in 2015
and have not yet recovered above that point. Prices have
been below the breakeven cost of production resulting in
profitability losses that are straining the financial capacity
of dairy farm families. Using the most recent data avail-
able from 2015 through 2017, dairy financial analysts of
well-managed dairies estimated that the breakeven milk
price for Pacific Northwest dairies is about $17.62 (http://
frazerllp.com/resources/dairy-farm-operating-trends/).
Many dairy farmers had negative profitability in each of
the last four years except for some small profitability in
2017. Statistics on the number of dairy farms going out of
business are not reported, but popular press articles note
that dairy bankruptcies are on the rise, and the west is no
exception.

Dairy producers are price takers where milk prices are
increasingly affected by world production and the geo-
politics of export demand. The milk price peak in 2014
is directly attributable to the 2014 spike in dairy product

Figure 3: Washington Milk Price & Dairy Export Value
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exports, primarily milk powder to Pacific Rim countries
including China and Vietnam. Strong prices in 2014 gen-
erated a global expansion of milk production beginning
in 2015 and continuing through 2018. Table 1 shows milk
production for the major dairy product exporters (Argen-
tina, Australia, EU, New Zealand and the United States).
World milk production in 2018 is forecasted to increase
by 1.5 percent over 2017. While not a dramatic increase
in production, it represents a new high, continuous pro-
duction growth, and it is not a contra supply response
to low prices. Dairy global trade remains challenged by
the Russian food embargo. In 2018, Russia extended its
embargo on food products from the West to the end of
2019, continuing its retaliation against sanctions imposed
on Russia after it annexed the Ukrainian peninsula of
Crimea and supported a separatist uprising in eastern
Ukraine. This embargo particularly affects the European
Union, which is the largest producer of dairy products
in the world. EU dairy trade that has been displaced by
the Russian embargo has moved to other export market
destinations and increased international trade competition
in dairy products.

Dairy producers will long remember 2018 for low prices,
profitability challenges and trade uncertainty from tariffs
and counter tariffs between our major dairy trade desti-
nations namely Mexico and Canada under the efforts to
renegotiate NAFTA and on-going intensive trade issues
with China. Dairy exports were directly addressed in
the NAFTA trade discussion with Canada regarding U.S.
exports of ultrafiltered milk to Canada that was first
addressed as a trade issue in 2017 (see Neibergs, Wash-
ington Agribusiness Status and Outlook, 2018 pg. 21-22).
The renegotiated NAFTA agreement renamed the United
States Mexico and Canada trade agreement, USMCA, and
expands U.S. access to 3.6 percent of the Canadian dairy

Table 1: Milk Production for Major Exporters—
Million Tons

2018 Percent

2017 Forecast Change Change

Argentina 10.1 10.8 0.7 6.9%
Australia 9.5 9.7 0.2 2.1%
EU-28 153.4 155.6 2.2 1.4%
New Zealand 21.5 21.7 0.2 0.9%
United States 97.8 98.8 1 1.0%
%‘z“ir Exporter 2923 296.6 4.3 1.5%

Source: https://apps.fas.usda.gov/psdonline/circulars/dairy.pdf
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market and requires Canada to eliminate its contentious
Class 7 milk policy. The proposed changes help mid-west
Wisconsin dairy processors regain lost Canadian market
share but is not expected to have direct market expansion
effects in Washington. The USMCA largely maintains dairy
trade access to Mexico, which is by far the largest U.S. dairy
export destination. The proposed USCMA must be rati-
fied by each country. That is expected to happen in 2019.

Southeast Asia and the Pacific Rim is an area of ongoing
trade issues with China and the U.S. removing itself from
the Trans-Pacific Partnership (TPP). In early December
2018, a 9o-day trade war truce was declared between
the U.S and China to avoid escalating retaliatory tariffs.
Presently, the truce is in effect, but there are a number of
trade issues including technology patent infringement
that will have to be negotiated to move toward finalizing
a trade agreement to reduce or eliminate tarifts. In March
2018, the TPP was ratified by 11 countries. These included
New Zealand, Canada, and Australia as competitive dairy
export countries to the U.S., and Japan and other Pacific
Rim countries as important dairy importing countries.
Southeast Asia is the second largest export destination for
U.S. dairy following Mexico, which doesn’t include Japan
ranked sixth in U.S. exports or China ranked fourth in U.S.
exports. Except for a U.S. and South Korea trade agreement

signed in September 2018 that focuses on cars and steel,
U.S. agriculture including dairy is facing a competitive
disadvantage in exporting to these countries. Bi-lateral
trade negotiations with Japan have been announced, but
that will not address the competitive disadvantage dairy
exports face largely across Southeast Asia and the Pacific
Rim.

USDA Market Facilitation Program

To offset tariff induced trade losses, the USDA Market
Facilitation Program provides a direct payment to dairy
producers of 12 cents/cwt for half of a dairy farmer’s highest
annual production measured in 2011, 2012, or 2013. Pay-
ments are capped at $125,000 per producer or legal entity.
The direct dairy payments have been criticized as being
far below roughly estimated trade losses based on future’s
market price declines for dairy of $1.2 billion (https://www.
dairyherd.com/article/tarift-relief-payments-just-12ccwt-
announced-dairy-farmers). The USDA estimates the first
round of payments will amount to about $127.4 million in
direct payments to dairy farmers, with an announcement
that a second round of payments may be made. The Mar-
ket Facilitation Program will also purchase about $84.9
million in dairy food purchases, providing some market

Figure 4: Total Cheese and Butter Cold Storage Inventory (1,000 Pounds Monthly)
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support to reduce record high excess U.S. supply of dairy
products in cold storage inventory. Figure 4 presents the
trend in dairy cold storage inventory to reach a record
high in 2018 for cheese (produced from Class III milk) and
butter (produced from Class IV milk). These inventories
are important because excess stocks are a drag on price,
and these milk classes have futures markets traded on
the Chicago Mercantile Exchange (CME). Class III and
IV milk future market prices are used in price formulas
for dairy risk management programs. With cheese and
butter stocks increasing, associated milk futures contract
prices are trending lower thus lowering the risk manage-
ment safety net for dairy producers in a time of significant
financial stress.

2018 Changes to Dairy Risk
Management Programs

Dairy policy has risen to a pinnacle farm policy issue
to address international trade disputes and the ongoing
financial stress affecting the dairy sector. In response to
increasing dairy financial stress, efforts have been made
to improve the effectiveness of existing dairy risk man-
agement programs and to introduce a new program in
2018. The Dairy Margin Protection Program (MPP) initi-
ated the 2014 Farm Bill as a margin protection program
where producers pay a subsidized premium to guarantee
a producer-selected margin. To date dairy MPP triggered
few indemnity payments where producer paid premiums
exceeded indemnity payments by about $75 million from
2014 to 2017. Payments were based on a bimonthly margin
formula using USDA milk prices and feed costs. Three
major changes were made to the dairy MPP as included
in the Bipartisan Budget Act of 2018, which was signed by
President Trump on Feb. 9. The level of milk production
priced at reduced premiums increased from four million
pounds of production history to five million pounds,
and the associated premiums were significantly reduced.
The indemnity calculation formula changed from a two-
month average to monthly. The new Farm Bill proposes
additional changes to the dairy MPP to further improve
its effectiveness.

A new Dairy Revenue Protection (Dairy-RP) was first
made available in October 2018. It is a new USDA Risk
Management Agency insurance program structured simi-
larly to Livestock Risk Protection where producers insure
future prices and production based on futures market

prices. Indemnity payments are triggered if USDA reported
milk prices fall below milk futures prices in the insured
coverage period. There has been initial support for the
program including participation by Washington produc-
ers (https://www.fb.org/market-intel/reviewing-dairy-
revenue-protection-participation).

Dairy Outlook for 2019

Limited market relief is expected from 2019 milk supply
while world, U.S., and Washington milk production is
projected to maintain its upward inelastic supply trend due
to asset fixity and producer commitment to improving pro-
duction efficiency. Further, record level carryover stocks in
butter and cheese leading into 2019 extends excess supply
conditions and limits upward price potential. Producer
received milk prices are critically dependent on demand
factors. Domestic demand is relatively stable, but consumer
trends of decreasing fluid milk consumption towards sub-
stitute non-dairy milk options and consumption of lower
priced cheese, butter and yogurt is not creating domestic
demand milk price support.

Dairy producer milk prices have become critically depen-
dent on exports as previously illustrated in Figure C.
Dairy producers need to have fair trade agreements devel-
oped throughout the Pacific Rim and Southeast Asia,
or risk losing market share. On a milk solids basis, the
U.S. exports about 16 percent of total production (http://
www.usdec.org/research-and-data/market-information/
us-export-data/historical-data). However, Washington is
more dependent on exports, with reports that Darigold
exports more than 40 percent of its milk products out-
side of the U.S. (https://waysandmeans.house.gov/wp-
content/uploads/2017/07/20170718 TR-Testimony-Ryan.pdf
and https://www.seattletimes.com/business/agriculture/
farmer-owned-darigold-cooperative-targets-asia-even-
as-trade-relations-sour/). This heavy reliance on exports
increases price risk to Washington producers. In a good
year, if export demand increases due to changes in geo-
political, bio-security or a sustained climate event, then
prices and dairy profitability can be very favorable. Alter-
natively, export markets are competitive, complex, and can
have dramatic shifts as we experienced in 2014 with a spike
of milk powder exports to China and the Pacific Rim with
a record high milk price versus 2018 with low prices in a
market characterized by trade conflict and uncertainty.
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WOOD consumption in the United States is influ-
enced heavily by housing construction. The “Great
Recession” of 2007-2009 and the accompanying collapse in
housing, from nearly two million annual starts to less than
500,000, had an enormous impact on Washington State
timber harvests and lumber production. Log and lumber
volumes declined 42 percent and 44 percent respectively
from peak production. Recovery has been steady but slow.
Nearly ten years later, with around 1.2 million housing
starts in 2018, timber and lumber output remains off by
nearly one-third from the peak volumes seen in the early
years of this century.

Prices of both logs and lumber reached the highest levels
in real terms since 2005 but fell during the second half
of the year with slower housing activity and economic
uncertainty fueled in part by a developing trade tensions
with China.

During poor economic times, timber harvests can be
delayed, allowing trees to accumulate volume and future
value. Idled processing capacity enjoys no such option but
carries a heavy cost that can be devastating. The number of
sawmills in Washington fell from the high 70s to the low
50s during the long recession, a trend that has continued

Figure 1: Washington State Timber Harvests and Lumber Production
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Figure 2: Western Lumber Prices
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Figure 3: Washington State Wood Products Employment
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Figure 4: Washington State Timber Harvests by Ownership
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Figure 5: Washington State Timber Harvests by Species
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to this day with less than 40 sawmills now in operation
in the state, as larger and more efficient mills replace
their smaller competitors. As with production volume,
sawmill employment has recovered somewhat in recent
years but remains 40 percent below the jobs in the pre-
recession years.

Private timberland in Washington typically supplies
around 8o percent of the total harvest, although the state
provided proportionally more timber during the recession.
Federal harvests have supplied less than five percent of
Washington’s total timber production since the early 1990s
and the Spotted Owl-related curtailments. Eighty to 85
percent of Washington’s annual harvest consistently comes
from the west side of the state. Lewis, Grays Harbor, and
Cowlitz counties account for more than one-third of the

Figure 6: U.S. and Washington State Conifer Log Exports
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state’s harvest, and when combined with Clallam, Pacific
and Stephens, the six counties make up more than half.

Washington’s timber harvests are predominantly Douglas
Fir, accounting for nearly half of the total volume. Western
HemlocK’s proportion of the harvest has been declining
slowly and is now similar to the volume of all other conifers
(pines and cedars) combined, each not quite one-quarter
of the total. Hardwood logs (mostly Red Alder) make up
about five percent of the harvest.

In addition to the lumber noted earlier, Washington also
produces four million tons of pulp, 1.6 million square feet
of veneer and plywood, and $140 million of engineered
wood products such as glulam and laminated veneer
lumber.

Figure 7: Washington State Conifer Log Exports as a Percentage of Total U.S. Conifer Log Exports
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Exports

Washington State is the largest conifer (softwood) log
exporting state, historically supplying about half of U.S.
exports. Washington’s exports increased following the
recession to $1.8 billion in 2013 but have been declining as
U.S. housing and domestic demand for lumber, plywood,
and other building products increase. Exports in 2017 were
$1.4 billion and were on track to be a bit higher in 2018
but have slowed recently due to new tariffs imposed by
China in response to U.S. tariffs on Chinese goods. About
half of U.S. log exports go to China. Japan is the second
largest destination.

Lumber exports followed a similar pattern, increasing after

the recession and declining as the U.S. economy improved.
U.S. conifer lumber exports are more diverse than logs
and not as seriously impacted by the trade conflict with
China, although at 18 percent of total exports, China
remains a critical market for U.S. and Washington produc-
ers. Washington accounts for around 20 percent of total
U.S. conifer lumber exports, with the largest destinations
being China, Mexico, and Japan. The Caribbean is a large
export destination for the U.S., focused almost entirely on
Southern Yellow Pine.

Deciduous or hardwood forests are predominantly in the
Eastern U.S., and Washington is not among the top ten
hardwood lumber producing states. However, Washington
is the second largest hardwood lumber exporting state,

Figure 8: U.S. and Washington State Conifer Lumber Exports
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Figure 9: Washington State Conifer Lumber Exports as a Percentage of Total U.S. Conifer Lumber Exports
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having developed significant markets in Asia for Red
Alder. Hardwood log and lumber exporters have been hit
particularly hard by new Chinese tariffs on imports from
the U.S. China consumes more than half of U.S. hardwood
exports, but sales have slowed considerably in the second
half of 2018.

Outlook

As noted earlier, timber and wood consumption are influ-
enced heavily by U.S. housing construction, which remains
constrained by rising interest rates and an insufficient
supply of building lots and labor. Annual housing starts
are expected to remain suppressed in the range of 1.2-1.3
million.

There is also growing concern about trade with China,
Washington’s largest designation for log and lumber
exports. China’s economy is slowing, exacerbated by trade
conflict with the U.S. As of late 2018 the “trade war” has
been temporarily paused but is unlikely to end quietly.

On the positive side is growing optimism that programs
such as the Federal governments Good Neighbor Author-
ity and Washington State’s 20-Year Forest Health Plan will
add to the commercial timber supply while reducing the
threat of wildfires.

Another promising development is the growing demand
for mass timber products. Mass timber construction is not

new - it has been evolving for twenty years led by European
architecture and design - but as with the diffusion of many
innovations, adoption is now accelerating after a long
introductory period. This movement is fueled in part by
the significant advantages in lower carbon emissions and
long-term carbon sequestration relative to other build-
ing materials. Additionally, the global architecture and
construction community’s 2030 Challenge to be carbon-
neutral by 2030 has helped fuel this movement. Impact
on fresh water is also superior relative to the production
of concrete and steel. Prefabrication reduces on-site labor,
waste, noise pollution, and construction time, and the
lighter-weight materials enable a lower-cost foundation.
Indoor environment quality, seismic performance, and
energy efficiency are also improved.

After several years of comprehensive research and test-
ing, including full-scale fire tests, the International Code
Council Ad Hoc Committee on Tall Wood Buildings
proposed in August 2018 to permit mass timber building
construction type IV A, B, and C allowing structural use
of mass timber at 18, 12, and 9 stories. Shortly thereafter,
in November 2018, the Washington State Building Code
Council (RP) approved code changes to incorporate the
International Code Council’s proposals. Washington is
the first U.S. state to adopt the ICC’s recommendations, a
precedent surely to be followed by other states as demand
for mass timber construction grows.
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Introduction

WASHINGTON agriculture remains dependent on
exports as well as U.S. and global levels of output.
Growth in developing markets is essential for retaining a
strong agricultural sector in the state. Many of Washing-
ton’s large export markets are in decline or facing uncer-
tainty.

World Status and Outlook

Growth in global economic activity remains stable despite
many of the risks associated with geopolitical and policy
uncertainty having been realized in the past year. Trade
disputes between the U.S. and its trading partners, and the
potential and seemingly likely collapse of Brexit negotia-
tions, have caused international trade to cool. Table 1 shows
output, trade, and inflation statistics for 2017 and 2018 as
well as IMF projections for 2019. World output growth is
now expected to remain steady at 3.7 percent, but this is
a downward revision fromthe IMF’s previous forcast of
3.9%. After a slight rise from 2017 to 2018, the growth of
advanced economies (AEs) is projected to slow in 2019,
while the growth of emerging markets and developing
economies (EMDEs) remains stable.

EMDE:s are struggling with financial pressure from inter-
est rate hikes by the Federal Reserve and a fall in asset
purchases by the European Central Bank. This leaves
the EDMEs with large debts and little ability to meet
repayment targets. Regional growth projections for Latin
America, the Middle East, China, and India are all being
revised down. Many middle eastern nations that were
seeing an influx of Chinese development dollars will no
longer be able to rely on that as a source of growth.

Based on these figures, it is reasonable to suspect that,
while the near-term outlook appears stable, mid- and long-
term growth rates will be more volatile and may decline
depending on the severity and duration of protectionist
trade policies.

Table 1: IMF World Economic Outlook, Annual
Percentage Changes

2017 2018% 2019**
World Output 3.7 3.7 3.7
Advanced Economies 2.3 2.4 2.1

Emerging Markets and

Developing Economies 47 47 47

World Trade Volumes 5.2 4.2 4.0
Imports
Advanced Economies 4.2 3.7 4.0

Emerging Markets apd 70 6.0 48
Developing Economies
Exports
Advanced Economies 4.4 34 3.1

Emergm.g Markets ar}d 6.9 47 48
Developing Economies
Consumer Prices
Advanced Economies 1.7 2.0 1.9

Emerging Markets and

Developing Economies 4.3 >0 >2

Source: IMF World Economic Outlook 2018.4
* Based on projections for Q4

** Projections

U.S. Status and Outlook

Table 2 reports the CBO’s year-end economic data and
projections for the United States from 2017 through 2019.
GDP growth is expected to rise from 2.1% in 2017 to 2.2%
in 2018, and the unemployment rate is expected to fall fur-
ther. Consumption and investment are projected to grow
in real terms by 2.5% and 5.3% for 2017 and by 2.3% and
4.4% for 2018. U.S. exports grew by only 1.6% in 2016 and
that growth rate is expected to remain the same through
2017. The CBO is projecting that figure to rise only slightly
in 2018. U.S. imports are expected to grow faster, however,
which would result in higher trade deficits. Government
budget deficits are also projected to grow due to increased
costs of social insurance programs and changes in tax
policy. Known as the “twin deficits,” larger government
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budget deficits often lead to larger trade deficits.

The Congressional Budget Office (CBO) 10-year economic
projection has been revised to account for the large growth
in federal budget deficits, which are projected to continue
and reach parity with GDP by 2028. Alterations in fiscal
policy, particularly the 2017 tax act, and the bipartisan
budget of 2018, were assumed to bolster economic growth
beyond long term potential growth. However, long term
economic growth projections are more uncertain because
of the changing fiscal landscape. The next two years are
projected to remain strong even in the presence of strained
trade relations, but real GDP growth rates will return to
roughly 2% and stabilize in and beyond 2020.

Current projections are based on holding major legislation
constant and substantial revisions are likely if significant
tax reform or trade policies are enacted. The influence of
such policy changes will affect segments of the economy
in different ways. Protectionist trade policies are likely
to cause harm in the agricultural sectors where a signifi-
cant portion of output is sold abroad. However, domestic
manufacturing output may increase due to on-shoring of
foreign plants.

Washington Agriculture’s Relationship to
the Macroeconomy

Figures 2 and 3 show world and U.S. output on the left
axis and Washington agricultural output on the right

Table 2: Congressional Budget Office Budget and Economic Outlook

2017 2018* 2019**
Output
Real GDP (Billions of 2009 dollars) $17,096 $17,607 $18,099
Percentage change, annual rate 2.3% 3.0% 2.8%
Components of Real GDP (Billions of 2009 dollars)
Personal Consumption Expenditures $11,891 $12,174 $12,522
Gross Private Domestic Investment $2,952 $3,154 $3,300
Government Consumption Expenditures and Gross Investment $2,903 $2,967 $3,019
Federal $1,116 $1,157 $1,186
State and local $1,785 $1,809 $1,832
Net Exports of Goods and Services -$622 -$657 -$709
Exports $2,191 $2,289 $2,367
Imports $2,813 $2,947 $3,076
Prices
Consumer Price Index, All Urban Consumers (CPI-U)*** 245.14 251.37 256.99
Labor
Unemployment Rate, Civilian, 16 Years or Older 4.4% 3.8% 3.4%
Labor Force, Civilian, 16 Years or Older (Millions) 160.3 161.9 163.2
Labor Force Participation Rate, 16 Years or Older 62.8% 62.8% 62.8%
Interest Rates
10-Year Treasury Note 2.3% 3.0% 3.6%
3-Month Treasury Bill 0.9% 1.9% 2.8%
Federal Funds Rate 1.0% 1.8% 2.8%
Income, Personal (Billions of 2009 dollars) $16,429 $17,190 $18,171

Source: Congressional Budget Office.

* Based on projections of Q2-Q4

** Projections

*** The base year for the CPI is 1982-84=100
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axis. If output in the broader world economy and the U.S.
continues to grow, Washington agriculture is likely to fol-
low suit. A prominent feature is the extended time it took
for Washington’s agricultural sector to recover from the
recession relative to broader measures of output. Trade
conditions are of concern because it is unclear how long
it will take for Washington agriculture to again recover
from international market disruptions.

While the cost of inputs to production remains a top
concern for growers, the slower-than-expected growth of
EMDEs and AEs is of concern for Washington agricultural
exports. Because of changes in trade policies new market

Figure 2: World and Washington Agricultural Output
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Figure 3: U.S. and Washington Agricultural Output
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development is underway, but developing new markets is
costly and, once developed, the stability of these relations
will be uncertain.

Washington Agriculture and
U.S. Trade Relations

Almost half the value of Washington agriculture is
exported. The outlook for Washington agricultural exports
has weakened since last year as many of the political ten-
sions with major trading partners have been realized.
Table 3 lists the major export destinations for Washington
agricultural products in constant dollar values. These data
are estimated by multiplying Washington’s total agricul-
tural exports by their export destination shares from the
U.S. Census Bureau. As such, these values should not
be considered hard and fast, but they show the major
international markets with which Washington agriculture

Table 3: Total Washington State Agricultural Export by
Country of Destination ($1,000)

Country 2016 2017 2018*
China $1,769,261  $1,756,549  $1,249,221
Japan $671,331 $670,650 $621,211
Korea, South $372,089 $409,750 $454,559
Taiwan $311,322 $290,803 $241,401
Canada $243,790 $239,509 $178,046
Vietnam $54,761 $28,967 $167,392
Philippines $195,654  $205,870  $147,513
India $61,795 $53,010 $59,009
Mexico $68,704 $64,152 $51,678
Thailand $58,770 $57,739 $49,150
Guatemala $21,745 $32,045 $29,578
Hong Kong $37,449 $37,782 $23,345
United Arab Emirates $31,286 $26,079 $20,221
Netherlands $19,702 $26,202 $17,458
United Kingdom $13,714 $18,661 $12,408
Pakistan $5,381 $9,862 $11,546
Saudi Arabia $8,979 $7,306 $8,327
Dominican Republic $9,910 $11,400 $7,872
Colombia $13,233 $10,513 $6,794
Singapore $7,935 $7,457 $6,303
Brazil $4,428 $3,993 $3,696
All other Countries $61,801 $36,333 $60,250

Source: USDA ERS https://www.ers.usda.gov and U.S. Census Bureau Foreign
Trade Statistics http://usatrade.census.gov
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interacts. China, Japan, South Korea, and Taiwan remain
Washington’s four largest agricultural export markets,
but, the share of Washington exports they compose has
fallen from 78.1 percent to 74.9 percent of Washington’s
total export market. Canada and Mexico have also seen
declines in both the dollar value of goods purchased from
Washington and in Washington’s export market share.

Continued international tension directly affects farms and
ranches in Washington as well as the ability to forecast
longer-run market conditions. Exports of Washington
agricultural products is currently in decline.

A large portion of EMDEs show volatile market condi-
tions. Thailand, India, Guatemala, the Netherlands, the
UAE, Vietnam, Saudi Arabia, and Pakistan have all seen
significant shifts in their Washington agricultural imports.
Vietnam remains volatile but saw massive second quarter
buying of Washington agriculture products. South Korea
and Pakistan were the only other market that saw beyond
expected growth for Washington agricultural exports.

4 https://fred.stlouisfed.org/series/ TWEXB

Prospects for U.S. exporters have improved as the dollar
has weakened relative to foreign currencies. The Federal
Reserve Board’s trade-weighted dollar index declined
by about 8% over the past year.* Since foreign curren-
cies have appreciated relative to the dollar, Washington’s
international trading partners are effectively seeing a price
reduction, and demand for Washington agricultural goods
is rising.

Summary

International markets weakened in 2018 and are projected
to shrink in the early part of 2019. Slowing growth rates
in the United States and the world may cause the demand
for Washington agriculture to fall, and new markets may
need to be developed to stanch declining exports. Since
trade disruptions from policy changes have been realized,
Washington agriculture is likely to drop in the early part
of 2019. A reversal of policy in the early part of the year
may prevent a persistent quarterly decline of Washington
state agricultural exports.

Macroeconomic Conditions and Washington Agriculture
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SECTION II. SPECIAL FOCUS

Financial Stress &

Economic Decision-Making
A Proof-of-Concept for Application to Washington Agriculture >¢7

Richard Iles  (509) 335-2865

Introduction

A DEFINING feature of agricultural production is the
persistent uncertainty associated with returns from
crops and livestock investments. Rapid short-term changes
in climatic and free trade conditions are often associ-
ated with economic losses in the sector. The unexpected
onset of these events and their consequences increase the
uncertainty of seasonal returns. Behavioral science indi-
cates that the combination of financial losses and uncer-
tainty is associated with the use of choice simplification
mechanisms (i.e. heuristics) when making decisions. The
popular book Thinking, fast and slow by Nobel Laureate
Daniel Kahneman outlines a range of heuristics and deci-
sion biases commonly experienced (Kahneman and Egan,
2011). One may argue that the rate of technological change,
expected climatic changes, and changing relative impor-
tance of domestic and international markets makes the
uncertainty in agricultural production in Washington State
more prevalent in the present, compared to the recent past.
As a consequence, the importance of better understanding
the use and consequences of heuristic decision-making in
U.S. agriculture is believed important to help maintain U.S.
agricultural competitiveness and social cohesion.

Behavioral economic research is a leading line of inquiry
that provides evidence that changes in cognition, due to
real and perceived financial scarcity, affects the way people
make decisions under uncertainty. Innovative research
from the School of Economic Sciences at Washington
State University indicates that financial scarcity, for those
immediately above and below the poverty-line, alters the
extent to which information is processed when making
decisions. Preliminary results show that use of the choice
heuristic was associated with an approximate seven to
ten percent decline in expenditure on livestock, crops
and education, controlling for changes in cognition and
income. No corresponding statistical relationship was
evident across household expenditure for food, trans-
portation and water. As a proof-of-concept, these results
warrant further research in Washington State to validate
and identify important differences relevant to the agri-
cultural sector. Nevertheless, these results suggest that
small scale farms in Washington State, which are likely
to operate under greater levels of financial stress, may be
susceptible to making sub-optimal production decisions
due to their experience of financial stress and high levels
of uncertainty to returns.

5  This research was made possible by the internal grant awarded by the Washington State University College of Veterinary Medicine—College of Agricultural,
Human, and Natural Resource Sciences Livestock Health and Food Security Grant Program and funding by the Washington State University School of Eco-

nomic Science.

Co-awardees of this grant include: Dr Thumbi Mwangi, Professor Thomas Marsh and Professor Guy Palmer.
7 Thank you to Professor Randall Engle and members of his Attention and Working Memory Lab at Georgia Institute of Technology for their support. Particular
thanks to Mr Christopher Draheim and Dr Tyler Harrison for programming the cognition tools.

38 / Section II. Special Focus



The use of choice heuristics in economic decision-making
is a mechanism aimed to simplify the processing of infor-
mation inherent in a given decision. The use of the ANA
heuristic assumes that considering the trade-offs between
two attributes is simpler than between four attributes. The
use of this heuristic may be classified as a form of intuitive
thinking that is less reflective in nature. This distinction
between intuitive and reflective thought has been coined
“Thinking Fast and Thinking Slow’ (Kahneman and Egan,
2011). Intuitively, the decision-maker reduces the number
of attributes to a more manageable number and ‘acces-
sible’ collection of attributes. The decision-maker may
remain ‘rational” in the new context of a limited number
of attributes, but ‘irrational’ if considering the full set of
attributes. However, this mental process assumes that the
limited number of considered attributes make the decision,
or series of related decisions, easier.

The pathway from financial stress, through cognition,
to household expenditure decisions is credible among
households who are located near the per capita poverty-
line. The risk of moving into or not moving out of poverty,
and appreciation of the associated consequences, is a cred-
ible cause of financial stress. The unplanned nature of a
financial shock to a household adds to expected stress. As
a consequence, cognition (including direct measures of
cognition and choice heuristics) is an important explana-
tory pathway to changes in expenditure decisions. The
results presented here indicate that the effect of cognition
on expenditure is stronger than the effect of changes in
household income. Several mechanisms may be present.
For example, the changes in how an individual values
trade-offs between commodities and discounts on the
value of a commodity over time are likely explanations.
This explanation is supported by the findings of Freder-
ick (2005) and Shah et al. (2015). The cognitive exercise
of making mental trade-offs between commodities and
their attributes is demanding, particularly when attribute
returns are realized in the future. The degree of uncer-
tainty in realizing returns is a likely explanation for the
differing effects of the ANA heuristic on crop, livestock
and education expenditures, compared to food, water,
and transportation.

This article presents a summary of a recent project that
provides insights and indicates the benefits of applying
behavioral economics to better understand decision-mak-
ing in the U.S. agricultural sector. The following sections
of this article locate the geography and environmental
factors affecting the study (Section 2), detail the measures

of cognition and heuristics (Section 3), and present the
results (Section 4).

Research Context

The data in this study was collected in Samburu County,
Kenya. The principle town in the County is Maralal, which
is positioned approximately 220 miles north of Nairobi.
The timing and setting of the research coincided with
the end of a severe and protracted drought between 2015
and 2017. Prior to the commencement of the study in the
fourth quarter of 2017, Samburu County received 10 out 11
continuous quarters of below average rainfall; of these, the
most recent seven were consecutive. Rounds 1 and 2 were
timed to coincide with the two traditional rainy seasons:
round 1 in early November 2017 and round 2 occurred in
early March. Round 3 occurred at the end of the August
holiday season and before the October-November rains.
Given respondents’ knowledge of the average weather
patterns, and the realities of the drought, the timing of
data collection was aimed to capture natural variance in
respondents’ perceptions of the immediate future financial
well-being of their household. The stress inducing effect
of drought conditions on agrarian workers is confirmed
by the physiological response of greater stress hormone—
cortisol—production (Chemin et al., 2013).

Measuring Cognition and Choice Heuristics

Two constructs of cognition are used to test the relation-
ship between financial stress and economic decision-
making. These include fluid intelligence and working
memory capacity. Human cognition is often conceptual-
ized as consisting of general intelligence (g) and working
memory capacity (WMC) (Ackerman et al., 2005). General
intelligence, in turn, is understood to consist of fluid and
crystalized intelligences (Cattell, 1963). Fluid intelligence is
associated with abstract reasoning and non-programmed
pattern recognition and is tested using a Ravens Progres-
sive Matrices set of tasks. In contrast, working memory
capacity (WMC) is defined as one’s ability to maintain
and manipulate goal-relevant information in immediate
memory, particularly in the face of distraction interference.
A Counting Span task is used to measure WMC.

The measure of the heuristic—Attribute Non-Attendance
(ANA)—is collected during respondents’ completion of
Discrete Choice Experiment task (Hensher, 2006). The
heuristic ANA measures the number of commodity attri-
butes an individual ignores when making a decision at a

Financial Stress & Economic Decision-Making
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given point in time. Each alternative was defined by four
attributes. In each choice task, the values of the attributes
could vary according to the experimental design. Respon-
dents were asked to answer six choice tasks.

Results

Figure 1 presents the estimated percentage change in
household expenditure due to the use of the ANA heuristic.
These estimates control for household monthly income and
difference in rainfall over the past six-months compared
to the Long-Term Average. The explanatory power of the
estimates, using the goodness-of-fit measure—R2 (max.
=1.00), range between 0.35 to 0.41 and 0.08 to 0.15 using
the + 20 percent and + 50 percent poverty intervals. These
results are based on a sample subset of 22 individuals for
the + 20 percent poverty interval and 81 individuals for the
+ 50 percent interval and robust, clustered standard errors.
Full model estimates are available on request.

Figure 1: Change in Household Expenditure due to
increased use of the ANA heuristic, by household income
above and below poverty-line (line represents 95 percent
Confidence Interval)
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Mean estimated change in household expenditure due to
the ANA heuristic are statistically significant at the five
percent level for four out of the six categories in Figure 1.
While the change in livestock expenditure using the 20 per-
cent poverty interval (second from the left) is statistically
significant at the ten percent level. These estimates, using
relatively small sample sizes, show that when the number of
commodity defining attributes are reduced in the mind of
a decision-maker that changes in expenditure patterns may
be expected. Equally important are corresponding results
using food, water, and transport expenditure. Changes in
the use of heuristics was not associated with any changes
in these expenditure categories.

The additional material, available on request, sequentially
presents regression results linking an hypothesized path-
way from i) factors associated with changes in cognition,
ii) factors associated with changes in the use of the ANA
heuristic and iii) the results of the regression models
related to Figure 1.

Conclusion

Results from this study provide direction towards a theo-
retical explanation for the ways that changes in short-term
cognition affect economic decision-making among the
poor. Although the use of a sample from a low-income
country may suggest that the results are not applicable
to the high-income U.S. context, empirical data collected
compare well with U.S. based studies. In particular, the
correlation between the cognition tools recorded in rural
Kenya match well with those based on the same tools when
applied in the U.S.. Moreover, the heuristic—ANA—is fre-
quently applied in non-market valuation studies applied in
the U.S. and Canada. This leads one to question whether
farmers, particularly those that are marginally profitable,
in Washington State are also affected by financial stress in
a similar manner.

The universality of cognition and the known effects of
stress on ‘thinking fast and slow’ suggests that the eco-
nomic decision-making of a subset of farmers in Washing-
ton State will be affected. Moreover, as the profit margins
experienced by non-corporate farmers in Washington
are reduced over the coming decade, a larger proportion
of non-corporate farmers may be categorized within the
affected subset. As global patterns of agricultural trade
remain uncertain, the ability of non-corporate farmers in
Washington to make optimal expenditure decisions, both
agricultural and non-agricultural in nature, must be ques-
tioned. Further research is needed to ascertain the answers.
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U.S-China Trade Relations and Select
Washington Agricultural Commodities

Timothy P. Nadreau (509) 335-0495
Karina R. Gallardo  (253) 445-4584

Mark J. Gibson  (509) 335-7641
T. Randall Fortenbery (509) 335-7637

Introduction

THE research and results in this article focus on the
evolving dynamics between the United States and
China with respect to wheat, sweet cherries, and apples.
Two analyses are provided. The first looks at U.S.-China
relations at large ,and the second looks at the Pacific North-
west in particular. In both cases, a gravity model is used
to predict what exports to China will be at the end of 2018
and what 2019 exports of the three commodities of interest
are likely to be if policies remain unchanged.

Historical Background

At the end of 2011, then-Secretary of State Clinton
announced the United States’ intention to pivot U.S. invest-
ments toward Asia. China had recently overtaken Japan
as the second-largest nation in terms of GDP. At the Asia-
Pacific Economic Cooperation Summit, then-President
Obama announced the Trans-Pacific Partnership Agree-
ment. The next year, tensions began to rise at the World
Trade Organization. The U.S., E.U., and Japan sued China
over a policy preventing metals from being exported,
effectively requiring companies to locate in China if they
wanted to use Chinese metals in their products.

Political tensions were exacerbated when a Chinese dis-
sident was given temporary asylum in the U.S. embassy
in Beijing. Political and diplomatic ties were threatened
again in 2014 when the U.S. indicted Chinese nationals on
charges of technological property theft, which led to China
suspending cooperative ties. It was later discovered that
Chinese hackers were responsible for the theft of over 20
million U.S. federal employees’ data that was housed by
the Office of Personnel Management.

President Trump accepted a call from the president of
Taiwan in December of 2016, which set off another set of
diplomatic shocks. By early 2017, the current administra-
tion agreed to affirm the “One China” policy. In April of

2017 bilateral trade talks and North Korea dominated U.S.-
China communications. The area around China and the
Korean Peninsula was blanketed by geopolitical tensions.

In March of this year, some of those tensions began to be
realized. Korea began to soften its military provocations,
but U.S.-China trade negations were failing. At the end
of March, the Trump administration had placed broad-
reaching tariffs on $50 billion worth of Chinese goods
coming into the United States. Aluminum and steel already
had tariffs, and the new measure targeted shoes, clothing,
and electronics. This marked the start of a trade war. Dur-
ing the following month, China retaliated with tariffs on
U.S. goods. By July, the U.S. added tariffs on another $34
billion worth of Chinese goods and the Xi administra-
tion responded in kind, this time hitting our agricultural
products with an additional 25 percent tariff on, among
other commodities, wheat, cherries, and apples, goods that
dominate Washington’s agricultural landscape. Current
tariffs on these goods are now between 50 and 58 percent.

Data

Data for the national model was gathered through the
World Integrated Trade Solutions (WITS) website, which
is operated by the World Bank but includes data from
the World Trade Organization, various divisions of the
UN, and the International Trade Centre. Specific tariff
rates on U.S. wheat, apples, and sweet cherries along with
the volume of those commodities imported by China are
reported as well as bound and most preferred nation rates.
Data is reported on an annual basis. All years from 1992
forward were collected.® The GDP data required for the
gravity model was collected from the World Development
Indicators, and both the U.S. and Chinese figures were
reported in current U.S. dollars.

For the Pacific Northwest (PNW) analysis, wheat, apples,
and sweet cherry exports from the Portland, Tacoma,
and Seattle ports were collected using USA Trade Online

8 Some years of data were not reported for specific commodities. No data is captured in WITS from 2011 forward on sweet cherries.
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data. Data reflect all exports from these ports regardless of
origin. The PNW analysis also only covers the 2002-2017
time period on an annual basis.

Model Description

The modeling technique we use in this analysis is based
on the gravity equations applied in the economic literature
since the 50s and notably under Walter Isard in 1954. It sug-
gests that exports of commodity 7, from region i to region
j» Xiin» are equal to some trade friction,7;,, multiplied by
the product of the two nations’ sizes, A;and A;, divided by
the distance that separates them, D;;. This is all formalized
in equation 1 below.

Af+ A}

Xijn= T T,j

ijn

In order to turn this equation into a model that can be
estimated with our data, we move U.S. GDP to the left-hand
side of the equation and remove the exponent in order to
report exports as a share of GDP.

Xi'n
log (A’) = Po + Pilog(z;.) + Polog(A)) + Psc, + €

1

Because we only focus on trade relations with China, the
distance parameter is constant and will thus be captured
in the intercept value f3,. Coeflicient 3, represents the
exponent on Chinese GDP from equation 1 and will be
estimated. The ¢, variable captures a commodity fixed
effect. Because of the issues surrounding data availability
on sweet cherries, we run a complete model as specified
above and another model for each commodity separately
wherein the commodity fixed effect is removed. Results
of both models are presented in the following sections.

U.S. Wheat, Apple, and Sweet Cherry Exports
to China

Figure 1 shows the data for historic and forecasted U.S.
wheat exports to China. The vertical line shows where
the modeled forecast begins. We are only capturing the
price effect from the changing tariff rate, and, as such,
the forecast changes are ignoring many critical aspects
of the wheat market. Wheat representatives have indi-
cated that U.S. wheat exports to China fell to zero after
the implementation of the new tariffs. Several factors are
likely contributing to this fact. Unlike soybeans, wheat can
be sourced globally, and China is not dependent on U.S.
growers. China is also a major holder of wheat inventories.

Figure 1: U.S. Wheat Exports to China
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Figure 2: U.S. Apple Exports to China
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Estimates suggest they have over a year and a half worth of
inventories on hand so that, even if they were dependent
on U.S. growers, they could still withstand the reduced
imports for an extended period.

Figure 2 shows the historic and forecasted U.S. exports
of apples to China. We suspect that the significant drop
in apple exports during the 2011-2013 time period was a
reflection of phytosanitary barriers in place at the time.
However, the data reported by WITS only shows a change
in buying for 2014. The significant drop in apple exports to
China in 2018 and 2019 is entirely related to the tarift shock.

While this model provided a great deal of accuracy for
the apple and wheat markets, because of the data issues
surrounding cherries it was less acceptable for this com-
modity. Accuracy improved when we ran the model for
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Figure 3: Reported, Complete, and Commodity Specific
Models of U.S. Cherry Exports to China
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cherries alone and dropped the commodity fixed effect.
Figure 3 shows actual reported cherry exports to China as
well as the forecasted exports predicted by the complete
and commodity-specific models.

It is clear from Figure 3 that the commodity specific model
fits the reported data much better. However, the data
must be forecasted forward eight years rather than the
three that were forecasted for wheat and apples. If sweet
cherry exports follow the commodity-specific model for
the forecasted eight-year period the tariff rates will deal a
significant shock to our exports to China, nearly cutting
that market off to U.S. growers.

PNW Wheat, Apple, and Sweet Cherry
Exports to China

Data on exports to China from the PNW are more difficult
to disentangle. Apples and cherries were particularly prob-
lematic because until 2005 exports of these commodities
to China and Hong Kong were captured as single values.
After 2005 these export destinations were separated. Using
data from both USA Trade Online export volumes by
PNW ports of exit and incorporating industry reported
volumes we were able to design a set of export values by
year from the PNW to China specifically. The complete
model when applied to the PNW data was not as robust
as at the national level, this time only explaining roughly
50 percent of the variation in the data. Furthermore, the
coefficient on the tariff rate was not statistically different
from zero, though all other coefficients were significant at
the one percent level.

Figures 4 through 6 show the differences in the actual and
estimated export values including the forecasted effect

Figure 4: Wheat Exports From the PNW to China
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Figure 5: Apple Exports from the PNW to China
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Figure 6: Cherry Exports from the PNW to China
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from the increased tarift rates. Again, while the wheat and
apple models fit the data at a high level, the cherry model
has drastically under estimated actual cherry exports.

In order to address the problematic nature of the cherry
exports from the PNW, we ran it separately and found that
amodel for cherries alone accounted for 95 percent of the
variation in the data and all coefficients were significant at
the 0.1 percent level. Figure 7 shows the cherry model for
PNW exports. This figure shows a clearer picture of how
the increasing tariff on sweet cherries will affect exports
from the PNW to China in 2019.

Summary

Though this analysis is still in a preliminary stage, it can
safely be said that export values from the U.S. to China
of wheat, apples, and sweet cherries will be substantially
reduced as a result of the trade war. This reduction is likely
to have a particularly damaging effect on Washington
state agriculture. While domestic and other foreign mar-
kets may absorb some of the state’s production, the trade
war has had the effect of shutting off the second largest
consumer market for these goods. Table 1 summarizes
the loss in dollar exports from the U.S. to China and the
PNW to China. The last two columns of the table show the
expected drop in exports resulting from the tariffs. It is
important to recognize that non-tariff barriers are being
affected as well, and even though we are only capturing a
price shock other factors could cause these figures to be
lower than we are reporting.

Wheat exports to China are expected to be reduced by
$248 million dollars, over 50 percent of which will come

from reductions in PNW exports. Industry leaders from
Washington have said the non-tariff related effects of the
trade war have driven wheat exports to zero in the second
half of 2018 and are not likely to improve in 2019 without
serious revisions to Chinese trade policy. This means that
the actual losses for this market are more pronounced than
we are reporting here.

Apple exports are expected to fall by $46 million dollars,
45 percent of which will come from the PNW. The horti-
cultural sector has corroborated our findings with their
own research. Sweet cherry exports for the nation will
return to 2010 levels, losing roughly $130 million dollars
in revenues from China.

While this trade war is likely to create short-term and
medium-term harm for Washington growers, it may force
open new markets that have been unprofitable to pursue.
If the trade relationship with China were to then improve,
Washington's overall market reach may be improved in the
long term. However, this possibility is of little solace for
farms that have already struggled with depressed prices
and droughts and who will likely switch their cropping
patterns.

Table 1: Reduction and Percentage Reductions in Expected
Exports to China

Us. PNW  %US. %PNW
Wheat $248,722,282 -$135,557,056  -45%  -46%
Apples -$46,920,941  -$21,225,908  -82%  -83%
Sweet $130,592,390  -$54,785,616  -81%  -62%
Cherries
Total -$426,235,614 -$211,568,579  -55%  -52%

Figure 7: Sweet Cherry Exports from the PNW to China Using a Cherry Only Model
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SECTION III. WASHINGTON DATA

Washington ($1,000) 2013 2014 2015 2016 2017
GROSS CASH INCOME 11,432,746 11,588,456 11,829,555 11,038,691 11,325,096
All commodity receipts 10,728,282 10,790,573 10,587,714 10,321,223 10,512,021
Crop receipts 7,720,620 7,382,887 7,500,517 7,738,662 7,916,295
Animals and products receipts 3,007,662 3,407,685 3,087,197 2,582,561 2,595,726
Cash farm-related income 496,863 667,386 1,022,810 474,229 595,249
Forest products sold 24,071 18,747 16,554 16,143 17,640
Machine hire and custom work 104,004 233,148 83,253 93,568 100,460
Other farm income 368,788 415,490 923,003 364,519 477,149
Total direct government payments 207,601 130,498 219,032 243,239 217,826
CASH EXPENSES 8,327,298 8,934,531 8,123,713 7,836,214 7,714,970
Interest 302,671 313,137 321,976 337,603 358,492
Nonreal estate 114,460 118,915 126,270 127,014 132,104
Real estate 188,211 194,222 195,706 210,588 226,388
Labor expenses 1,949,618 1,970,169 1,923,805 2,138,487 2,052,151
Property taxes and fees 247,054 299,011 233,712 247,804 212,071
Farm origin 1,462,823 1,591,543 1,383,550 1,323,978 1,667,396
Feed purchased 911,626 980,016 790,764 865,674 1,176,844
Livestock and poultry 171,352 217,389 213,220 134,979 183,550
Seed 379,844 394,137 379,567 323,324 307,003
Manufactured inputs 1,637,534 1,943,363 1,458,813 1,374,774 1,271,462
Electricity 155,725 195,044 146,687 126,796 165,729
Fertilizer and lime 640,309 766,969 590,437 521,491 419,570
Fuel and oil 363,981 459,385 247,230 267,575 205,192
Pesticides 477,519 521,965 474,458 458,912 480,971
Other intermediate expenses 2,187,316 2,313,478 2,221,993 1,963,869 1,739,759
Net rent to landlords 540,282 503,830 579,864 449,701 413,638
NET CASH INCOME 3,105,447 2,653,925 3,705,842 3,202,477 3,610,126

Data Reported in 2018 dollars

Source: USDA ERS Farm Income and Wealth Statistics
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Real Gross Regional

Employment Unemployment Rate  Average Annual Wages Product Million (2017)

United States 200,248,598 3.7% $57,659 $17,488,917,629,700
Washington 4,490,401 4.4% $64,269 $446,077,692,260
Adams County, WA 10,621 5.2% $43,840 $646,707,683
Asotin County, WA 9,309 4.3% $40,154 $517,544,754
Benton County, WA 113,183 5.4% $57,940 $9,216,255,338
Chelan County, WA 57,425 5.1% $43,483 $3,470,898,448
Clallam County, WA 33,847 6.8% $41,701 $1,954,741,240
Clark County, WA 226,926 5.1% $52,910 $17,372,943,144
Columbia County, WA 2,137 5.5% $40,976 $128,887,808
Cowlitz County, WA 49,854 6.2% $52,675 $4,385,705,698
Douglas County, WA 17,551 5.7% $40,785 $1,062,040,041
Ferry County, WA 2,785 13.5% $42,384 $165,488,992
Franklin County, WA 44221 6.2% $44,763 $2,849,654,191
Garfield County, WA 1,268 5.1% $48,209 $89,111,232
Grant County, WA 50,305 6.4% $45,619 $3,484,655,754
Grays Harbor County, WA 30,146 7.2% $44,026 $1,893,380,570
Island County, WA 34,790 5.6% $43,876 $2,787,001,149
Jefferson County, WA 14,999 6.4% $39,081 $841,682,150
King County, WA 1,795,354 3.0% $82,491 $233,743,074,212
Kitsap County, WA 130,919 5.0% $56,115 $11,243,341,342
Kittitas County, WA 22,434 5.2% $42,824 $1,346,955,143
Klickitat County, WA 11,328 6.0% $50,337 $881,857,613
Lewis County, WA 35,114 6.7% $43,868 $2,353,458,790
Lincoln County, WA 4,953 5.1% $36,064 $261,111,575
Mason County, WA 20,212 6.6% $43,249 $1,198,462,221
Okanogan County, WA 24,573 7.3% $37,123 $1,269,652,025
Pacific County, WA 9,797 7.8% $38,591 $542,292,723
Pend Oreille County, WA 4,836 7.4% $48,748 $486,405,605
Pierce County, WA 434,726 5.4% $54,440 $37,607,200,907
San Juan County, WA 11,563 4.2% $32,903 $585,169,464
Skagit County, WA 69,532 5.4% $50,858 $6,597,674,701
Skamania County, WA 3,421 5.8% $37,553 $195,996,710
Snohomish County, WA 392,739 3.3% $61,260 $38,769,045,450
Spokane County, WA 297,460 5.4% $49,833 $22,006,027,436
Stevens County, WA 17,358 8.1% $38,392 $964,969,135
Thurston County, WA 149,602 5.0% $54,818 $11,104,491,179
Wahkiakum County, WA 1,321 7.1% $35,237 $69,696,519
Walla Walla County, WA 38,657 4.7% $45,081 $2,602,304,756
Whatcom County, WA 126,818 4.8% $48,535 $10,935,857,469
Whitman County, WA 27,176 4.5% $49,126 $1,647,934,651
Yakima County, WA 142,097 6.4% $43,614 $8,798,014,441

Source: Emsi 2018.4
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State Wide Unemployment and Employment Rates by Industry

NAICS  Industry Unemployed Unemployment Rate
11 Agriculture, Forestry, Fishing and Hunting 12,366 7%
21 Mining, Quarrying, and Oil and Gas Extraction 845 1%
22 Utilities 385 0%
23 Construction 35,643 21%
31 Manufacturing 17,840 11%
42 Wholesale Trade 7,148 4%
44 Retail Trade 12,407 7%
48 Transportation and Warehousing 5,631 3%
51 Information 3,010 2%
52 Finance and Insurance 3,960 2%
53 Real Estate and Rental and Leasing 2,176 1%
54 Professional, Scientific, and Technical Services 9,054 5%
55 Management of Companies and Enterprises 344 0%
56 Administrative and Support and Waste Management and Remediation Services 13,500 8%
61 Educational Services 2,420 1%
62 Health Care and Social Assistance 12,835 8%
71 Arts, Entertainment, and Recreation 2,312 1%
72 Accommodation and Food Services 7,572 5%
81 Other Services (except Public Administration) 5,750 3%
90 Government 6,727 4%
99 No Previous Work Experience/Unspecified 4,117 2%
Source:
Top Growing and Declining Industries

2013-2018 2013-2018 %
NAICS Description 2013 Jobs 2018 Jobs Change Change
488991 Packing and Crating 63 546 483 767%
221121 Electric Bulk Power Transmission and Control 26 166 140 538%
486210 Pipeline Transportation of Natural Gas 37 183 146 395%
311911 Roasted Nuts and Peanut Butter Manufacturing 129 579 450 349%
512230 Music Publishers 49 215 166 339%
115116 Farm Management Services 687 2868 2,181 317%
532282 Video Tape and Disc Rental 554 155 -399 -72%
551111 Offices of Bank Holding Companies 86 22 -64 -74%
313320 Fabric Coating Mills 76 13 -63 -83%
331210 irhoalzeaélgtiglzel Pipe and Tube Manufacturing from Pur- 251 2% 25 -90%
212112 Bituminous Coal Underground Mining 17 0 -17 -100%
212291 Uranium-Radium-Vanadium Ore Mining 64 0 -64 -100%

Source: Emsi 2018.4
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