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World Milk Production Growth is Slowing Down

Source: INTLFC Stone, Reproduced with permission from Nate Donnay
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U.S. Dairy Herd: Year-on-Year Declines Almost in All States

4
New Zealand Realizes It's an Island
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When Production Slows, Prices Accelerate...

Slowing domestic and
global milk production
has liffed U.S. dairy
prices.

Forecasted prices are
$1.00-$1.50/cwt higher
thanin 2018.

But factors inflicting
pain over 2015-2018
will remain, and need
to be analyzed in
detail...

Minnesota Dairy Farm — Net Return over Labor and Management
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2018 — the year that broke the dam

Upper Midwest Dairy Farm Exit

Rates, Year-on-Year %
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The number of dairy farms drops 40-50% every decade, while

average farm size about doubles

Source: Dr. Bob Yonkers, IDFA based on USDA, NASS

Changes in size and management/financing model
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U.S. Dairy Herd by Size of Operation
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Dairy Herd Composition in 2016

Source: IFCN

Agricultural ‘consolidation’ is as old as the civilization itself

Agricultural surplus meant there was enough food around fo
feed soldiers, priests, artisans, government...
So why are we lamenting consolidation?
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Dairy farm consolidation in United States under different exit rate scenarios
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Block-Barrel Spread is hurting Upper Midwest dairy producers

Barrel Cheese Sales reported in NDPSR
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Implications of Cow Productivity Gains vs. Population Growth Rate
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Cow Productivity Gains vs. U.S. Population Growth Rate: Implications

Supply

Milk pounds growth: 23,000 Ibs/cow x 1% x 9,400,000 cows = 2.16
billion lbs

1.2% yield growth (276 lbs/cow or 0.75 Ib/cow/day) = 2.6 billion Ibs
1.5% yield growth (345 lbs/cow or 0.95 Ib/cow/day) = 3.2 billion Ibs

Demand
???
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Historical U.S. per capita dairy consumption

U.S. domestic commercial disappearance, milk
in all products, milk-equivalent skim-solids basis
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Cow Productivity Gains vs. U.S. Population Growth Rate: Implications

Supply
Milk pounds growth: 23,000 Ibs/cow x 1% x 9,400,000 cows = 2.16

billion lbs
1.2% yield growth (276 lbs/cow or 0.75 Ib/cow/day) = 2.6 billion Ibs
1.5% yield growth (345 lbs/cow or 0.95 Ib/cow/day) = 3.2 billion Ibs

Demand

Using per capita commercial disappearance, milk in all products, skim-
solids basis (no per capita consumption growth)

542 lbs / per person x 330 million x 0.7% - 1.25 bil Ibs

560 lbs / per person x 330 million x 0.7% - 1.29 bil Ibs

Milk-fat basis

643 |bs / per person x 330 million x (0.7% + 0.5% per head) = 2.5 bil Ibs
643 |bs / per person x 330 million x (0.7% + 1% per head) = 3.6 bil lbs
643 |bs / per person x 330 million x (0.7% + 2% per head) = 4.2 bil lbs

Why was the herd stable since 2000?

U.S. Share of World Dairy Trade
\Y
¢ N5 18% 5 20% olume
3 16% S 18%
= 110 < °
8 14% E 16%
c iz
§ 105 12% 3 14%
= 10% ©
= 10.0 B2 12%
8% &
L 10%
9.5 6% 5
[o}
o A B
: A 6%
8.5 0% 4%
1980 1985 1990 1995 2000 2005 2010 2015 %
—Average number of milk cows in the U.S. 0%
—U.S. Dairy Exports as % of U.S. Milk Solids 2003 2005 2007 2009 2011 2013 2015 2017

11



23

Golden era of U.S. exports lasted until 2015, when EU abolished milk quotas

Exports growth as % of milk production growth

Period Milk-Fat Basis  Skim-Solids Basis
2007-2017 13% 59%
2007-2014 34% 79%
2014-2017 -31% 18%

To keep the U.S. dairy herd stable, U.S. needs to exports 40-50% of incremental skim solids (protein & lactose). The single
most important reason why U.S. dairy producers did not enjoy decent profit margins since 2015 are languishing exports.
Without exports, markets need to depress the milk price sufficiently to incentivize herd contraction.

Most-favored-nation (MFN): treating other
people equally. Under the WTO
agreements, countries cannot normally
discriminate between their frading
partners. Grant someone a special favor
(such as a lower customs duty rate for one
of their products) and you have to do the
same for all other WTO members.
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Do these events confuse you?

U.S. Exports to Mexico and China
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U.S. Exports to Mexico and China
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2019 Trade Policy Agenda

and

2018 Annual Report

of the President of the United States on
the Trade Agreements Program
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Ambassador Robert E. Lighthizer

Officeofthe United States Trade Representative

Source: https://ustr.gov/sites/default/files/2019_Trade_Policy_Agenda_and_2018_Annual_Report.pdf

“The current healthy state of the U.S.
economy — and the recent boom in
employment, including manufacturing
employment — shows that the U.S.
government can and should adjust trade
policy as necessary to avoid the type of
challenges inherited by this Administration.
Trade policy, like tax policy, must reflect
the wishes, concerns, and priorities of the
American people — and should not be
dictated by technocrats who are not
responsible to Americans. The United States
remains an independent nation, and our
trade policy will be made here —not in
Geneva. We will not allow the WTO
Appellate Body and dispute settlement
system to force the United States into a
straitjacket of obligations to which we
never agreed.”

Meanwhile in China...

8/7/2019
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“Our Sovereign Lord the King
chargeth and commandeth all
persons, being assembled,
immediately to disperse
themselves, and peaceably
depart to their habitations, or
their lawful business, upon the
pains contained in the Act made
in the first year of King George
the First for preventing tumults
and riotous assemblies.”

GOD SAVE THE KING

Does U.S. still have a primary
strategic adversary?

If that is China, what is strategy for
the new Cold Ware

17



U.S. is Energy Independent

Net energy trade
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World is graying...

The world we face

* Causes:
* change in strategic adversary and optimal neutralization strategy (Russia to China)
* Advances in artificial intelligence / robotics and impact on labor force
* Energy independence
* Aging population in countries providing cheap labor (e.g. China)

* Consequences:
* Withdrawal from Trans Pacific Partnership and Paris Climate Agreement
* Making conciliatory overtures to North Korea, abandoning Iraq, Syria, Afghanistan

* New aggressively negotiated bilateral and regional trade agreements: South Korea,
USMCA, Japan. Southeast Asia may follow

* Trump wins 2" term

8/7/2019
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Implications for dairy

* USMCA will go through, tariffs will be dropped, exports to Mexico will
resume, likely already in 2019

* FTA with Japan in 2019 or 2020
* FTA with Britain in 2020 — on U.S. terms

* 50% chance of deal with China in short-term. Strict implementation
mechanism —U.S. to start making noise again after 2020 presidential
elections

* Global recession coming soon (2020-217?) — global demand for dairy
may be affected. U.S. may not import the recession.

Dairy Margin Coverage is a massive improvement over MPP

20
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Net Payment Per Cwt

Dairy Margin Coverage
$9.50/cwt at 15 cents
$4.00

$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00
-$0.50

i F

2015 2016 2017 2018

Net benefit
(indemnity minus premiums)

Dairy Margin Coverage
$9.50/cwt at 15 cents
$5.50
$5.00
$4.50
$4.00
$3.50
$3.00
$2.50

$2.00

$1.50

$1.00 I

min.ii_n
$0.00 — | — . —

— |
-$0.50
O & * 5 b
S (1961’ P O NG

O A @ & .0 N > H b
FEFE S PSS S S

&) ®
ST

21



Source: Atten Babbler Insurance Services

Source: Atten Babbler Insurance Services
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Historical Performance

DRP Gross Indemnities (Assuming No Yield Shocks)
Insurance Strategy: 100% Class lll, 95% Coverage Level, Always
Protect Front Quarter
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DRP Gross Indemnities (Assuming No Yield Shocks)
Insurance Strategy: 100% Class lll, 95% Coverage Level, Always
Protect Most Distant Quarter
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The road ahead

« Global and US Milk Production slowing, prices expected $1-$1.50 higher
in 2019 vs 2018.

» Productivity gains, changes in dairy production models, liberalization of
milk production in EU and frade disorders are factors driving
consolidation in U.S.

» Recent changes in U.S. dairy safety net will likely slow down U.S.
consolidation rates in Q4 2019 and later. As small dairy farms (under 300
cows) start feeling less pressure to exit, medium-size farms (500-2000
cows) will carry more of the burden for matching supply and demand,
and we may see higher exit rate in this category.

» Adverse block - barrel spread will continue to burden Minnesota, and to
some extent Wisconsin dairy sectors — regional exit rates likely to stay
higher than national.

Thank You!

Dr. Marin Bozic
mbozic@umn.edu
Department of
Applied Economics
University of
Minnesota-Twin Cities
317c Ruttan Hall
1994 Buford Avenue
St Paul, MN 55108
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