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Roadmap

Introduction
§ The craft beer revolution
§ America’s hop industry
§ Diversification of hop type 

and hop origin
§ Local hopyards and their 

many challenges

01
Hopping Local
§ What drives a brewer’s 

decision to purchase local 
hops? 

§ Perceived consistency is key
§ What opportunities exist for 

local hops?

02
Untapping Terroir
§ Biophysical side of terroir: 

chemical analyses and blind 
taste tests

§ Marketing side of terroir: 
brewer valuation, consumer 
preference, nested names

03
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Hop production is driven by the craft beer revolution
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Hop production is driven by the craft beer revolution

Sources: Hop Growers of America (2020)

4



Hop production is driven by the craft beer revolution

Source: Hop Growers of America (2023)
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Hop production is becoming more regionally diverse

Post-Prohibition to 2014Present day
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Preference for local: 80% of adults live within 10 miles of a brewery

Local value chains can:
1. Increase consumer satisfaction
2. Diversify a farmer’s revenue stream
3. Boost local economies

“The Michigan craft beer industry alone generated nearly 
$500 million in gross state product in 2016, contributing 
nearly $1 billion and 9,738 jobs to the state’s economy.”

– Miller et al. (2019)
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Growing pains for hop growers outside PNW

§ Higher production costs
§ Crop insurance policies
§ Lack of access to 

proprietary hops
§ Pests and disease
§ Sub-optimal growing 

conditions
§ Forward contracts
§ COVID-19 pandemic
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Who is the real consumer of hops?

§ Beer drinkers are drinking the beer 
and they may be willing to pay a 
premium for local inputs

§ But the brewery ultimately makes 
the decision about whether to 
purchase locally or not

§ Research question: What drives a 
brewery’s decision to purchase 
state-grown hops?
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Survey to Michigan craft breweries
Ask about:
§ Hop purchasing decisions
§ Brewery characteristics
§ Preferences for localness

Analyze survey responses to 
predict what drives a brewery’s 
decision to purchase state-grown 
hops.
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Brewers enjoy purchasing local (n=50)
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Perceived consistency of Michigan v. PNW hops (n=50)
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Unique cultivar selection

Developing local 
proprietary hops

Michigan Copper™ 
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Unique cultivar selection

§ Regional beer identities
§ Terroir: tastes and flavors are a product of 

the environment from which a 
commodity is produced

§ Studied extensively in grapes and wine 
but less so in hops and beer

§ Could provide hop growers (and brewers) 
outside the traditional growing regions 
with a unique marketing avenue

 
Photo credits: Vivino (2020); Firestone Walker (2019)
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Untapping Terroir
Experimental Evidence of Regional Variation in Hop Flavor Profiles

Aaron J. Staples, Rob Sirrine, Alex Adams, Alec Mull, Scott Stuhr, and Trey Malone

Aaron J. Staples
PhD Candidate

Agricultural, Food, and Resource Economics
Michigan State University

@aaronjstaples 17



The Two Sides of Terroir 

Biophysical Marketing
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Methodology: Multi-dimensional, exploratory analysis

Purchased four Chinook hop samples from 
various regions
§ Two from the Pacific Northwest 

§ One from Washington
§ One from Oregon

§ Two from Michigan
§ One from Northwest Michigan
§ One from East Michigan

Why Chinook?
§ 4th most planted public variety in the Pacific 

Northwest
§ MI Chinook Cup

Photo credits: MSU CANR (2020)
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Methodology: Purchase four Chinook hop samples from four 
different eco-regions

1. Chemical analysis
§ Professional tests examining hop terpenes, fruity 

esters, and secondary microbes
2. Blind taste test with sensory panel

§ Brew a 5 bbl baseline beer
§ Separate into smaller fermenters and dry hop with 

the hops from different regions
3. Hypothetical economic experiment

§ Brewer willingness to pay for local hops 
§ Data collected in 2019 from 74 craft breweries
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1. Chemical analysis: Terpene analysis
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1. Chemical analysis: Unknowns analysis

22



1. Chemical analysis: Unknowns analysis
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2. Blind taste test
§ 5-barrel baseline beer

§ 95% Wayermann pale and 5% Simpsons Crystal light
§ 45 oz PNW Cascade at 7.2% alpha 

§ Fermentation, 001 yeast from White labs 
California Ale 
§ 10 days at 67°F then down to 50°F 
§ Fined with Biofine on day 12 and moved on day 14

§ Transferred to 4, 1 bbl fermenters and dry-
hopped Chinook 16 oz./bbl for 72 hours
§ Moved 50 degrees beer to walk-in cooler
§ Cooled to 34°F over the course of 1.5 days

§ 5% ABV, 40 IBU

Photo credits: VectorStock (2020)
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2. Blind taste test (n=55)

Beer career industry professionals rated the presence 
of various sensory attributes in the four beers

Stone fruit

Citrus

Tropical

Floral

Pine

Onion or
Garlic

Woody or
Earthy

Herbal or
Grassy

Beer A Beer B Beer C Beer D
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3. Economic experiment (n = 74 craft brewers)
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3. Economic experiment: Results

Holding all else constant, craft 
brewers are willing to pay 35% 
more for state-grown hops
What is driving this premium?
1. Brewer preference for localness
2. Expectation that consumers are 

willing to pay premium on beers 
using local hops

3. Perception that local hops taste 
different than non-local hops

0% 20% 40% 60% 80%

No

Yes

Do you believe your consumers are willing 
to pay a premium for a beer brewed with 

local hops in the following locations?

Pint (n=66) 6-pack (n=62)

3%
7%

15%

41%

34%

To what extent do you agree or disagree 
with the following statement: Local hops 
taste different than non-local hops. (n=74 

craft brewers)

Somewhat disagree

Neither agree nor disagree

Somewhat agree

Agree

Strongly agree
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Chardonnay

Marketing

Nested Names in Wine

California Chardonnay

Burgundy Chardonnay

White wine, dry, medium/full 
body… but what about flavors?

“Lemon zest and chalky minerality 
to baked apple and tropical fruits 
like pineapple” (Wine Mag)

“Meyer lemon, golden apple, 
golden pear, quince, and yellow 
plum. There's also usually a fresh, 
earthy aroma of white button 
mushroom or truffle” (Wine Folly)

Photo credits: Beer Maverick 28



Marketing

Product Differentiation & Value-Added

Photo credits: Emily A. Keplinger

Mitten Brewing Company
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§ Craft brewers are searching for 
ways to differentiate their 
product

§ Hop growers are searching for 
ways to overcome production 
and marketing challenges

§ BUT!!! You cannot sacrifice 
quality or consistency for 
localness

Marketing

Localness
X   Terroir
    A Story
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Main takeaways

1. A changing hop landscape: America’s hop industry has diversified in 
the past decade, including an expansion in acreage, switch from alpha 
to aroma varieties, and a shift in geographical production 

2. Hop consistency is key: One of the leading factors of brewery 
purchasing decisions is their perceived consistency of state-grown 
hops

3. Marketing terroir: Regional beer identities could play a larger role in 
hop marketing, particularly as more research on the topic becomes 
available 
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Hopping on the Localness 
Craze

Untapping Beer & Hop 
Terroir

Interested in learning more?

32
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PhD Candidate
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Appendix: Propensity to buy local and beliefs about local scales



Appendix: Initiatives to purchase local hops



Appendix: MI eco-regions
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Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity of environmental
resources. They are designed to serve as a spatial framework for the research, assessment, management, and monitoring of
ecosystems and ecosystem components. These general purpose regions are critical for structuring and implementing
ecosystem management strategies across federal agencies, state agencies, and non-governmental organizations that are
responsible for different types of resources within the same geographical areas. The approach used to compile this map is
based on the premise that ecological regions can be identified through the analysis of patterns of biotic and abiotic
phenomena, including geology, physiography, vegetation, climate, soils, land use, wildlife, and hydrology. The relative
importance of each characteristic varies from one ecological region to another regardless of the hierarchical level. The
Ecoregions of Michigan map was compiled at a scale of 1:250,000, as part of the US EPA framework of ecological regions.
Although there have been differences in conceptual approaches and mapping methodologies used by the USDA–Forest
Service, USDA–NRCS, and US EPA to develop the most common ecoregion-type frameworks, collaboration on refinement
of these frameworks is a step toward attaining consensus and consistency in ecoregion frameworks for the entire nation.
Comments regarding this map should be addressed to James Omernik, U.S. Geological Survey, 200 SW 35th Street,
Corvallis, OR 97333, (541) 754-4458, omernik.james@epa.gov; or Sandy Bryce, Dynamac Corp., c/o US EPA, 200 SW
35th Street, Corvallis, OR 97333, (541) 754-4788, bryce.sandy@epa.gov.
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Appendix: Hop Acreage
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Appendix: Power of Proprietary

Source: Hop Growers of America (2021). 2020 Statistical Report. USA Hops. 



Appendix: Results



Appendix: Results

Who are the brewers that find MI hops 
are as consistent as PNW hops?

On average: 
§ Buy a greater percentage of hops 

directly from the farm
§ Less diverse revenue stream
§ Smaller by approximately 400 bbls
§ Higher percentage of hops from MI



Appendix: Local hops and hopping rate

Source: Swersey, C. (2020). Brewers Association 2020 Hop & Barley Industry Update. 
Presented at the 2020 Annual Great Lakes Hop and Barley Conference. 


