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CRAFT BREWER DEFINITION

AN AMERICAN CRAFT BREWER IS SMALL, INDEPENDENT, AND TRADITIONAL.

SMALL

Annual production of 6 million barrels of beer or less (approximately 3 percent of U.S. annual
sales). Beer production is attributed to the rules of alternating proprietorships.

INDEPENDENT

Less than 25 percent of the craft brewery is owned or controlled (or equivalent economic interest)
by a beverage alcohol industry member that is not itself a craft brewer.

TRADITIONAL

A brewer that has a majority of its total beverage alcohol volume in beers whose flavor derives
from traditional or innovative brewing ingredients and their fermentation. Flavored malt beverages

(FMBs) are not considered beers.



U.S. BEER SALES 2013
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U.S. BEER SALES VOLUME GROWTH 2014
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U.S. BEER SALES VOLUME GROWTH 2015
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U.S. BEER SALES VOLUME GROWTH 2016
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Gallons Per LDA
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Craft beer full-time equivalent jobs -
a 7.5% increase from 2014,

Craft brewers’ contribution to the U.S. economy
in 2016, a 21.7% increase from 2014.
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THE YEAR HA IN BEER

BREWERIES

More than 6,000 breweries operated In the United States In 2017,
and 83% of 21+ adults now live within 10 miles of a brewery.
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BEER IS BIPARTISAN

The Craft Beverage Modernization and Tax Reform Act
(CBMTRA) was reintroduced in the 115th Congress
and has reached a majority of support in both houses.

TAKE A BEERCATION

Beer tourism is growing, with the average craft
drinker visiting 3.5 breweries near their homes and
2.5 breweries within two hours’ driving distance.




TAKE CRAFT BACK

\p $73.4 MILLION

‘S ) :
—A Donations from craft brewers to charitable

' causes in 2016, up from $71 million in 2014.

1.1 MILLION
HOMEBREWERS

Over 1 million homebrewers produced more

[

—r—

than 1.4 million barrels of beer — equaling 1% ==
of total U.S. beer production. AP

Want more statistics on the U.S. bheer scene?
Visit BrewersAssociation.org

INFOGRAPHIC © BREWERS ASSOCIATION
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“Originals” “Exaggerated” “Revisionists” “Extremists”
= Traditional mild pale / American =  Premium - Super Premium line = Super Premium independent Craft = Super Premium independent Craft
lagers at Premium - Sub Premium extensions leveraging legacy brand brands / incognito Craft brands (Blue brands producing extreme /
price points name while varying type, flavoring, Moon, Shock Top, Leinenkugel) adventurous / intense Craft Beer
* Marquee beer giants’ legacy brands and calorie count identifying strongly with a sense of * Innovative brewing, double portions of
and traditional sub-brands (Bud place, personality, or specific hops, barrel fermenting / aging, bottle
Light, Miller Light, Coors Light) product fermenting, fruit infusing, large format
= Unique, hoppy, seasonal, flavored bottles
= |PAs, porter, stout, pilsner, black & = Additional Beer types: imperial stout,
tan, rye, wheat beer, etc. double IPA, sour ale, smoked porter etc.

= Experimentation with Beer-Wine hybrids
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Beer's Premiumization Trends
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2016 US Breweries by Size
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Source: IRI MULO+C, Total TOtaI US for Sma"

UsS, YTD thru 12/24/17

Brewers

Brewer Size Growth %
(CEs) YTD % Volume
1,000,000+ -1.7% 61.2%
100k to 1M 6.0% 24.5%
10K to 100K 17.1% 12.1%
Less than 10K cg 5o 5 29

+ New BA
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Craft is Reshaping the Way Beer is Marketed from “Brand” to “Style” like Wine

= Style (instead of brand) is becoming the more
important aspect of consumer choice,
especially among Millennials

- The consumer chooses style first (Pale, Pale
Ale, IPA, Wheat, etc.) and then chooses le
brand within style (Sierra Nevada,

Lagunitas, Blue Moon, etc.)

= (Craft is enabling producers to dialogue with
retailers about maintaining and expanding
shelf space to prevent further erosion from
Wine and Spirits

= Retailers are beginning to merchandise beer
by style, just as they merchandise wine by IPA
varietal

= (Cider and Flavored Malt Beverages (FMBs) are
further expanding Beer’s retailer shelf space

DEMETER GROUP 11
INVESTMENT BANK
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Dr. Bart Watson, B.A. 2016 American Hop Convention
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BEER STYLES
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BAR 2017 u.s. Brewing Industry Update

e Total U.S. beer sales down ~0.5-1.0%

* Imports grew, but U.S. domestic volume
was off ~1.5-2%

* Total number of U.S. breweries tops
for first time ever

* Craft volume growth rate likely
decreased from 6.2% to ~“5%, to
MM barrels ttl volume

2018 American Hop Conven tion



BA Craft Beer Production

BREWERS

1999 - 2017

US Craft Beer Production Volume (MM US BBL)
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BA Craft Beer Production % Growth

2000 — 2017

| US Craft Beer Volume Change YOY
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2017 U.S. Hop Industry Update

Ttl U.S. acres increased from 52,963 to 55,786 (+5.3%),
an all-time high. Non-PACNW acres grew 19% to 2,500

Ttl U.S. production increased from 88.6 MM to 106.2
MM pounds (19.8% vs CY2016: +10.7%). Non-PACNW
production grew 25%.

Total U.S. yield increased from 1713 to 1959 pounds
per acre (14.4%)

Idaho: ID production surpassed OR as the number 2
U.S. producing state; Mill 95 opened, the first
processor and dealer in Idaho

2018 American Hop Convention



BA Member Hop Usage Survey

* Annual Survey in July & August

* Ten Years of Data collected 2008 - 2017

* Look back to production years 2007 — 2016
* Only includes craft volume as defined

* A SURVEY, so the results shown are NOT totals:
“Actual Mileage May Vary”

BA Annual Hop Survey + USDA National Hop
Reports + BA BIPS Survey + USDA NASS Hop
Stocks Reports => This presentation

2018 American Hop Convention



US Brewing & Hop Usage
Summary

Hop usage rates measured in ‘17 survey
increased +2.7% over ‘16 surveyed rates from
1.50 to 1.54 PPB (2016 beer production year)

Contracting rates remain high, although they
decreased from 96% to 89% overall, and from
89% to 71% among brewers under 2,500 bbls

Shifts in top ten varieties and ttl varieties

Shortfalls measured In 2017 in different
varieties from 2016

Measured variety “Impact” for the first time

2018 American Hop Convention
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YOY Change in Hop Usage Rates
(pounds per bbl)
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BEAR Contracting Rates By Brewer

BREWERS

Volume
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bA Varieties Drive Volume Growth
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Total Number of Varieties Used By U.S. Craft Brewers
(Survey Year)
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Top Ten Varieties

Craft Brewer Hop Usage

2011
2012
Cascade
Centennial
Chinook
Willamette
Simcoe
CTZ
US Golding
Crystal
Amarillo
Ahtanum

2012
2013
Cascade
Centennial
Chinook
CTZ
Simcoe
Amarillo
Crystal
Willamette
Saaz (CZ)
US Golding

2013
2014
Cascade
Centennial
Simcoe
Chinook
CTZ
Amarillo
Crystal
Willamette
Citra
Saaz (CZ2)

2014
2015
Cascade
Centennial

Chinook

Hall Mitt (Ger)
Amarillo
Crystal

Magnum (Ger) Hall Mitt (Ger)i

CTZ

2015
2016
Cascade
Centennial
Chinook
Simcoe
Citra
Amarillo
Mosaic
Crystal

6

2016
2017
Cascade
Centennial
Chinook
Simcoe
Crystal
Citra
Nugget
Amarillo
Mosaic
Magnum (Ger)

2018 American Hop Convention




BA Shortfall By Brewers

BREWERS

2016 Beer Production Year

% of Respondents Reporting Shortfall in Variety 2016
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Shortfall By Gap Size
2016 Beer Production Year

Shortfall Pounds as % of Total Pounds Consumed
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BA Impact By Variety

2016 Beer Production Year

Impact = pounds rank + use frequency rank
30

25

20

14 15

15

2018 American Hop Convention




Definitions and Assumptions

Each Crop lasts one year, starting in
September and ending at the end of the
following August

September stocks represent “Carryout” of
previous year crop

Treat inventories on an accrual or running
basis

Controlling stocks for crop size is crucial

2018 American Hop Convention



BA U.S. Hop Stocks Analysis
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Hop Stocks — United States
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BA U.S. Hop Stocks Analysis
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September Total Stocks as Proportion of Prior
Year Crop Pounds
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BA U.S. Hop Stocks Analysis
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September Dealer & Grower Stocks Less Brewer
Stocks As A Proportion of Prior Year Crop
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Conclusions and Looking Ahead

2017 Craft volume rose ~5-6% to ~25 MM bbls

Craft hopping rates rates grew 2.7% to 1.54 ppb in 2016
U.S. craft brewers use 83% U.S. grown hops

Innovation in varieties continues to drive beer sales
Galaxy (AU) is very important to U.S. craft brewers

USDA public breeding will get a boost in 2018 and
beyond, will need additional funders

Hop Industry investing effort to achieve favorable
federal outcomes

2018 American Hop Convention
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U.S. Hop Hectares in Re-Emerging Growing Regions
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U.S. Hop Hectares 1992-2017
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Top Global Producing Hop Countries/States by Hectares 2016

Slovakia ¥ 137
Belgium W 156
Russia B 158
Austria ™ 250
Romania ™ 270
Ukraine ™ 369
USA-MICHIGAN W™= 405
New Zealand == 412
S. Africa ™= 420
France B 459
Spain =Em 542
Australia N 602
UK-England #=== 900
Slovenia M——— 1484
Poland I 1534
China W 2000
USA-ldaho M 2286
USA-Oregon s 3142

Country/State

Czech Republic EEESSSS—— 4775
USA-Washington e 15153

Germany Frrrnr—777 2o > — > >»—»— > =1 18535

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
HECTARES

Source: Hop Growers of America. 2016 Statistical Report. January 2017. Version 2.
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Challenges: Lack generations of production knowledge

1. Horticultural (pests, disease, and mgmt) and control options
2. Infrastructure development

3. Capital-upfront costs

4. Post harvest (right sizing dryer, proximity to picking, marketing and sales, etc)
; d
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BREWPUBS

A res’[aurant—brewery that
sells 25% or more of its beer

on site.
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.
MICROS

> 15,000 barrels (17,600 hectoliters)
of beer per yeadr with 75% or more

of its beer sold off-site
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BARRELS -
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REGIONALS

Annual bee-r pr"&uc’cion of between 4

15,000 & 6,000,000 barrels y

/.ﬁ

/ %
1 7 94M GRU\;THQRATE
BARRELS

STATE OF THE INDUSTRY | BREWERS ASSOCIATION




Average case price
in 2016: $36.18

Source: IRl Group, MULO+C
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4500 80

Number of Breweries By Production Size CY 2016
4000 3,811 70

3500
60
. Number of Breweries . % of Total Barrels Produced
3000
50
2500
40
2000
30
1500
20
1000
500 10
W e N B 4 7 14
0 _ — st 0
0to 1,000 1,001 to 15,001 to 30,001 to 100,001 to 500,001 to 1,00,001 to 2,000,000 to 6,000,001+
15,000 30,000 100,000 500,000 1,000,000 1,999,999 6,000,000

BARRELS (31 Gallons)

https://www.ttb.gov/statistics/production_size/2016_brew_pro



Breweries and Brewery Permits, 1995-2016
8,000

7,000

TTB Permitted Brewery Count

7,180 as of 12/31/2016
State Count State Count _State Count
Alabams 37 Kentucky 60  Morth Dakotz 15
6 0 0 O Aaska ¥ Lousans 34 Onio 238
) Adzona "o Maine 102 Oklanhoma 28
Askansas 34 Maryland 88  Oregon 304
Caldomia G27 Massachuset s 146  Pannsylvana 333
Cokrada 386 Machigan 379 Rhede Island 17
Connecticut 76 Minnesota 165 South Carona ]
Delaware 25 WMississippi 14 South Dakota 21
oc 13 Missouri 116 Temessee 101
5 O 0 O Floride 264 Montana 79 Toxas 268
) Georgia 68 Nebraska 47 Uwah 34
Hawas z Navads 44 Vermont 73
Idaho 67 New Hampshire 73 Viginia 209
llinois 244 New Jersay 95 Washington 424
Indiana 163 New Mexco 85 West Virginia 24
lowa o4 New York 394 \Wisconsin 27
Kansas A7 North Carolng 280 WWyoming 33

4,000

Source: NBWA and TTB, 2017,
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1 Hyper-local sourcing

2

Natural ingredients/clean
menus

Environmental sustainability

4 Locally sourced procuce

Locally sourced meat and
seafood

Restaurant.org




1 Craft/artisan spirits
2 Onsite barrel-aged drinks

3 Locally produced wine/spirits/
beer

4 Regional signature cocktails

5 Culinary cocktails

NATIONAL

GE TRENDS )




Local Craft vs Other craft Vendors
Chicago Supermarkets

» Local Craft Brewers Dollar Sales passed up Non-Local Craft Brewers earlier this year

Dollar Sales

e Chicago Local Breweries  sss=Non-Chicago Craft
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50 |
I I I I I I I I I N I I I R R T R R IR R o
A Y o Y O Y N 8 8 B N O G 0 0 A N N AN G A AN A S N NN N
ﬁ‘f\«f\rﬂr,’\i\,\,\-%ﬁrﬁqDﬁﬂﬂf\'ﬂf\«f\i\,\f".\'pogﬁ?)'\rfbf\fﬂ"&"ri\r,\:\
S TS T FT P P T T T T E FEF P F T EEE T ETEFSE
| "D S T T YR TR i S O TR S TR DR R R DR R R CONEEE TR SR S L T T R ol T T e U
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Craft Brewer/Beer Share of Beverage Alcohol

By State
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OUR CLASSIC PALE ALE, WITH
MICHIGAN GROWN, CASCADE
HOPS. BRIGHT HOPPINESS
AND PLEASANT AROMATICS '
FRAMED WITH BALANCING
SWEETNESS OF PALE MALTS.

PAIRINGS: SPICY DISHES, HARD
CHEESES, GREENS. ,

ENJOY AS YOU PLEASE AND
FOR YOURSELF.

a9

 LAND BREWING




PALM READER

Available in Michigan only. A tribute to our beautiful state, this refreshing ale is made with Michigan-grown Crystal and Zuper-Saazer

hops. Derived from Saaz, a traditional noble hop hailing from the Czech Republic, these Zuper-Saazer hops, grown locally at Hophead
Farms, impart intense and fruity aromas. Combined with the citrus notes of the Crystal hops and the simple malt bill, this beer is crisp,

bright and delicious.

ABV: 5.4%
IBUs: 45

RateBeer Rating: 89
Availability: May

DRAF 6 PACK
FIND OUR BEER

(£) (w)
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Ist plctce- Morrier Ranch, Washing‘[on
2nd place- CLS Farms, Washing’fon

3rd place- B & D Hop Farm, Oregon 20 1 7
4th place- Hop Head Farms, Michigan




(® Luponic Distortion's Newest
- Features Michigan Hops
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FIRESTONE WALKER

PAEWING COMPANY

LUPONIC DISTORTION 006
MAY 2017 - SEPT 2017

Revolution No. 006 is driven by a mix of seven different hop varieties, and is the first-ever West Coast beer to focus on
Michigan-grown hops. “This beer showcases what happens when you take two familiar Northwest hop varieties and
grow them 2,000 miles to the east," says Brewmaster Matt Brynildson. “The typical piney, dank attributes of these hops
are transformed into something much brighter, with a racy citrus quality that adds yet another new layer to the lore of
Luponic Distortion.”




Cream (agcade
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Cascade / USA The Cascade cultivar takes its
Cascade / Australia name ffom the (ascadles, a
Cascade / Germany / Hallertau mountain range of volcanic
origin in the USA. The
Cascade,/ Germany./ Hersbruck Cascade variety was bred
Cascade / UK ;
in Oregon as part of the
Cascade / New Zealand USDA breeding programme

and released in 1972. The
typical features of Cascade
are its long, dark-green
cones and its relatively low
alpha acid content. Cascade
has a very pleasant fruity,
citrus-like aroma and is the

most popular variety among
US craft brewers.

W4 New Zealand

JOH. BARTH & SOHN
A member of BARTH-HAASEIN




Cascade

Cascade
Germany / Hallertau

In the raw hops, fresh
grapefruit comes to the
forefront, accompanied by
green fruits, suchasgrapesand
quince, but also with sweet
pineapple combined with
red berries - with a distinct
raspberry sauce character. In
the cold infusion, the overall
profile is augmented by fine
tea aromas.

Menthol

Cascade
Germany / Hersbruck

The cold infusion features
refreshing citrus aromas,
green fruits and spicy-herbal
elements, as well as notes
of passion fruit. In the raw
hops, sweet and green fruits
such as quince predominate
in combination with lilac
and vegetal top notes. The
aroma of coffee is particularly
pronounced. Sokcy/

herbal Green

Woody
aromaftic

; Vegetal
Cream caramel

B Hersbruck Cascade (cold & sh
< \(Q usion Hersbruck
Uk ¢ e (raw hops)




yromatic

wde USA (cold

Menthol

Floral

Vegetal
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Woody . ‘ T

aromatic e

Cream caramel

de Australia (cold infusion™) Australia (raw

Cascade

Cascade USA

The distinguishing features
of this variety are its long,
dark-green cones and its low
alpha content. In the cold
infusion, citrus aromas come
strongly to the fore, whereas
cream caramel and fruity
notes of blackberries and
mango predominate in the
raw hops. Due to its optimal
cultivation characteristics and
good resistance to downy
mildew, (ascade produces high
yields. The Cascade variety
is very popular for use in
US-American craft  beers,
particularly for India Pale Ales.

Cascade Australia

In both the raw hops and the
cold infusion, this cultivar
features sweet fruity aromas
of peach and plum, as well
as red berries, such as cassis
and raspberries. These give
it 3 particularly juicy flavour.
The overall impression is
rounded off by notes ranging
from spicy-herbal to cream
caramel. Strong citrus aromas
of grapefruit and bergamot
create a delightful contrast
and impart a special Havour to
the beer.
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USDA Public Breeding

Yrl:
Make crosses and
obtain seed
Yrl2: Public Yr2: Germ
Release seeds and GH O regon:
screening in OR . .
Release statements &0 Disease resistance
written & published 20 — 25K seedlings
\\ Females
Yr2: Low
f \ trellis for sex selection
“uy L ” in O
Yrs 9, 10, & 11: lelng Sensory. ~5000 plants
Establish and evaluate
grower trials in PACNW Dozens of pla nts,
and other regions
= 8-16 ounces
1 or 2 clones Yrs 3
\ / Low trellis downy mildew
T~ & 2
\ Yrs 3,4, &5: evaluation in OR
Establish and evaluate ~600 females
female plants as single

hills
~ 600 females

Yrs 6,7, & 8:
Establish and evaluate
30 Hill plots in WA and

N

- Descriptive
~20 clones Sensory'
Washington: Powdery mildew resistance, Aroma, Hundreds of

Yield, Alpha/beta acid content, hop storage index, oil | plants, 2-4 ounces
content, test brews in years 6 and 7

2018 American Hop Convention
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Great Lakes Hop and Barley Conference 2018

Join us for the fourth annual conference, March 12-14 at the Radisson Plaza Hotel and Suites in
Kalamazoo, Mich.

GREAT LAKESHOP §® BARLEY
CONFERENCE




Conclusions

Growers in the Pacific Northwest and Germany grow over 75% of the world's hops,
and this will not change anytime soon.

Provided new growers can produce high quality hops at a reasonable price, as more
consumers are introduced to craft beer, their desire for flavor, variety, and "local” will
continue to drive demand for hops in re-emerging and new growing regions.

As craft beer expands overseas, there is opportunity for increasing exports.

Variety is the key, which makes it difficult for producers growing a perennial plant.

UVM, MSU, other universities have been working the last several years to develop a
"pre-breeding program” and test the terroir of existing varieties in different locations
to support producers outside the PNW.
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