A\ BIOECONOMY

COALITION OF MINNESOTA

Building a Vibrant
and Sustainable
Bioeconomy In
Minnesota



Make

AMake Minnesota THE
PLACE to build the
bioeconomy.

Add

AAdd value to forestry,
agriculture and organic
waste resources.

Reinforce

AReinforce the
bioeconomy as an
essential part of the
clean energy innovation
sector.

Contribute

AContribute to economic
growth and
environmental and
public health benefits
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- Maintain base funding ($1.5 million per year)
: for MN Bioincentive Program for FY2018
: through FY2021

- Support BCM member projects at the

: legislature to advance bioeconomy in MN Advocacy for

: Coalition &
- Convene Commercialization Member

: Consortium to advance research and Priorities
: development of bioeconomy in MN




Historic
Successo
Ethanol
Producer
Payments

1994-2012: Minnesota spent over $450
million in producer payments to launch
the stateds et hanol

$0.20/gallon paid for production
No upfront money

Current ethanol industry:
u 21 ethanol plants, 1.1 billion gallons

u  $5 billion dollar industry



v Why do this?

u  Make Minnesota a world-class destination for building
commercial-scale advanced biofuel and renewable
chemical plants

u  Production incentive can be included in private
financing, and will attract projects to Minnesota.

u Legiti mate gover nment r odofe 1 n PrOdUCtlon

a-k i nddé facilities, f or whi ch o
not exist.

Incentive
Program

u Protection for the state. No payment occurs until
production occurs.

u State government doesndt pick
simply award the projects that cross the finish line.

u  Minnesota has history with this approach, through the
stateds ethanol producer payme




Production Incentive Levels

Advanced biofuels

A$0.20/gal dcellulosic derived

A$0.10/gal dsugar/starch derived

ATotal payments capped per year, available for 10 years
AUp to 6 projects (or more if projects are smaller)

Renewable Chemicals

A$0.03/Ib dsugar derived renewable chemical or cellulosic sugar
A$0.06/Ib dcellulosic derived renewable chemical

ATotal payments capped per year, available for 10 years

AUp to 6 projects (or more if projects are smaller)

A$5.00/MMbtu dagricultural or forestry feedstocks
ATotal payments capped per year, available for 10 years
AUp to 5 projects (or more if projects are smaller)




$23.8 Million temporary Annual Government Investment

$837.6 Million permanent annual economic impact
S1.5 billion temporary construction economic Impact

Type Employment LaborIncome Output
(millions) (millions)
Direct 590 $36.8 $470.3
S
g Indirect 2,150 $115.8 $304.0
=
< Induced 450 $21.5 $63.3
Total 3,190 $174.1 $837.3
S
‘s Direct 4,380 $303.4 $867.8
()
£ Indirect 1,690 $112.7 $306.2
(2]
5 Induced 2,620 $122.1 $357.2
O
Total 8,690 $538.2 $1,531.4

Impact estimates based on University of Minnesota Extension Economic Impact Analysis
*Over 15-20 years




FEEDSTOCK
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Areas of Focus

Wood: Mi nnesotads wood r
critical need of finding additional markets
and end uses following plant shutdowns.

cQ@lseed coeer draps: Minnesota has many
of the ingredients in place to build an aviation
bi ofuels industry. We
Wedbl |l focus on creat. existingimtiatives like the Forever Green
pathways for wood in the form of initiative, which is working to commercialize
innovative fuels, chemicals, and materials. new oil seed crops like camelina and
pennycress, and the Commercial Aviation
Advanced Fuels Initiative.

Waste: There is increasing availability of
organic resources in the Twin Cities Metro
area due to new policies encouraging

Ethanol: Two current market needs exist:
advanced biofuels and n
_ _ : _ _ focus on assisting existing ethanol plants to
increased organics recycling and diversion retrofit, which will enable them to produce a
away from landfilling and waste-to-energy. wider variety of fuels and chemicals through

We 61 | focus on wutilizing th yrces
through gasification and anaerobic ddvaficed ”ﬁC‘SOB'&'OQY-

digestion.




Butanol production

u 2 Minnesota ethanol
plants have been
converted to produce

@GreenBioIogics bio-butanol

u  Among the first
recipients of the
production incentive

7% gevo

u  Significant new
Investment in existing
facilities




Corn kernel cellulosic ethanol

u Utilize cellulose In
\ corn kernels

weonr-  Ceéllulase
e enzymes

] u Produce additional
ethanol from corn
== | already being
processing in ethanol
o plants




Municipal Solid Waste as Value Added
Product

New uses for waste:
u  Gasification of waste to produce
biofuels
u Anaerobic digestion to produce
energy and fuels ‘




New markets for wood

u Aviation biofuels, energy
u Biobasedchemicals, composite materials
u  Thermally-treated wood products

u  Mass timber construction




New products from olls and fats

u  Renewable diesel
u  Soybased road sealant

u  Innovative oilseed production (camelina,
pennycress)




www.mnbioeconomy.org




