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Forest Resource Economics Education .
(FREE Webinars) A

FREE Webinars

Th e We b i n a r Se ri e S fo r FO re St Re SO u rce E Co n o m i CS Ed u Cat i 0 n The Webinar Series for Forest Resource Economics Education (FREE Webinars) is jointly organized by

MSU Forest Economics and Resource management Lab (MSU FERM) and the Michigan Society of

American Foresters (Michigan SAF) and is designed to inform on current forest economics concepts,
trends, and emerging issues

(FREE Webinars) is jointly organized by MSU Forest Economics

July 10, 2025 (3:00-4:00 PM ET)

Innovative Forest Products in Michigan:

and Resource Management Lab (MSU FERM) and the Michigan e

Featured Speaker: Dr. Raju Pokharel,
Assistant Professor, Department of

®

Innovative Forest Products
in Michigan: Emerging

Forestry, Michigan State University Trends and Opportunities

Society of American Foresters (Michigan SAF) and is designed to

Location: Online via zoom (Registration
required)

inform on current forest economics concepts, trends, and st o sk

Click here to watch the recording of the
Webinar.

emerging issues. e,

The organizers are applying for one Category 1
CFE from the Society of American Foresters.

https://www.canr.msu.edu/FERM/Workshops/FREEWebinars/ Hbkarina S aieeians

November 6, 2025 (3:00-4:00 PM ET)

Wood Product Industry in Michigan
(Tentative)

Special Thanks to Mike Smalligan and Dr. Kamana Poudel

®s

Featured Speaker: TBD, Michigan
Department of Natural Resources

Department of Forestry
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 1



https://www.canr.msu.edu/FERM/Workshops/FREEWebinars/

Forest Economics and Resource Management (MSU FERM) Lab

Next FREE webinars

®r

November 6, 2025 (3:00-4:00 PM ET)
Wood product industry in Michigan

We will send out a survey to choose the topic
of interest for the 2026 and identify the
speakers. Stay tuned.

At least two webinars on First Thursday of

March and November every year

G MICHIGAN STATE UNIVERSITY

November 6, 2025 (3:00-4:00 PM ET)

Wood Product Industry in Michigan
(Tentative)

Featured Speaker: TBD, Michigan

Department of Natural Resources

Location: Online via zoom (Registration

required)
Register by clicking here.

Click here to watch the recording of the
Webinar.

The organizers are applying for one Category 1
CFE from the Society of American Foresters.

March 5, 2026 (3:00-4:00 PM ET)

Details will be speaker information will be posted soon.

November 5, 2026 (3:00-4:00 PM ET)

Details will be speaker information will be posted soon

First Thursday of March and November every year at 3:00-4:00 PM ET

Department of Forestry

MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 2
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Innovative Forest Products in Michigan: Emerging
Trends and Opportunities

Dr. Raju Pokharel,
Assistant Professor
Department of Forestry
Michigan State University

July 10, 2025

Department of Forestry = . n R R
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars)
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Forest Economics and Resource Management (MSU FERM) Lab

G MICHIGAN STATE UNIVERSITY

450 428
Wood products industry in Ml .
2
T 350
8
Total mills in 2023: 302 £ 300
E 250
o
= Lumber, plywood, veneer, post, and 5 500 e 102
Qo
£
pole - 288 2 150 166
. 100 135 140
= Pulp, Paper and Boards (composite ; 93
5 71
7 2 7 3 6 4 3 8 8 6
panel, OSB, MDF, etc.) -8 0 e M S
1985 1984 2002 2018 2023
= Bioenergy and biomaterials - 6 _
B Pulpwood and Chips
I Biomass and Residues
mmm Undefined Sawlogs
Softwood Sawlogs
Hardwood & Softwood Sawlogs
Hardwood Sawlogs
@ ﬁ‘ E'QCE"BGF;T?TZ}[OUFN,':%‘imy Webinar Series for Forest Resource Economics Education (FREE Webinars) 4




Forest Economics and Resource Management (MSU FERM) Lab

G MICHIGAN STATE UNIVERSITY

Hardwood Sawlogs Softwood Sawlogs
42 42
. , 35 35
2
Wood Product Industry in Ml ¢... .
@©
5 21
= |Large-capacity, species-specific 5,
0
H H 1985 1994 2002 2018 1985 1994 2002 2018
m I I IS I n C rea Sed ° Hardwood and Softwood Sawlogs i
Pulpwood and Chips
77
4 4 4 70 6
= |Low-capacity, all-species sawmills L TT——
63 —_
—
. E 56 2 T I
declined. S o .
u'-'_- 1985 1994 2002 2018
° 42
Q
H H 4 Biomass Chips and Residues
= Pulp and paper industry declined. £
28 8
. . 21 6
= Biomass industry grew, then » )
7 2 I I
declined recently. 0 0
1985 1994 2002 2018 1985 1994 2002 2018
= (although this has declined in recent years) 0-100 MBF 101-500 MBF 501-1000 MBF
1001-3000 MBF 3001-5000 MBF 5001-7500 MBF
e 7500 MBF + Unknown e Trendline (0-100 MBF)
Trendline (101-500 MBF) - Trendline (501-1000 MBF) e Trendline (1001-3000 MBF)
Trendline (3001-5000 MBF) Trendline (5001-7500 MBF) Trendline (7500 MBF+)
Trendline (Unknown)
F Department of Forestry
“ MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 5




. Forest Economics and Resource Management (MSU FERM) Lab G MICHIGAN STATE UNIVERSITY

Hardwood Sawlogs

Change in market
competition

= Market coverage remained stable
for logs, declined for pulpwood
and chips, and increased for

biomass.
= Competition declined across
pulpwood and chips, signaling

market loss and rising monopoly.

Department of Forestry
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 6
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. Forest Economics and Resource Management (MSU FERM) Lab

Opportunity for biomass bioenergy

= Retrofitting Filer City coal plant

= Demand: 680,000 green tons

= Cost competitive with existing industry

= Biomass is sufficiently available, but cost vary by

region and feedstock type.

= LP truck-based biomass is cheaper than UP barging, but UP sourcing
expands supply and reduces risk.

= Diversifying regions and materials stabilizes supply and limits price
swings.

G MICHIGAN STATE UNIVERSITY

1. Filer City facility 2. Filer City facility and Escanaba

f Barging Cost: $10/gt Lﬁ&/
Weighted Average Costs Weighted Average Costs -
All Biomass: $27.29/gt Al Biomass: $37.41/gt s % e 1204

Forest Biomass only: $30.14/gt [ e || Forest Biomass only: $38.76gt

A W oF
X R
IR R PN s
e SURE e A
G EpRL, ‘,}0

", Weighted Average Costs yw Wéightecl Average Costs
‘All Biomass: $37.21/gt LR TR 4| Al Biomass: $36.99/gt A I B
Forest Biomass only: $38.04/gt Forest Biomass only: $40.15/gt = = © »

3. Filer City facility Menominee, and Gulliver 4. Filer City Menominee, Gulliver, Escanaba, and Cedarville

A Mills supplying biomass [T Filer City and all ports Procurement Zone (<$25/gt)

Flots supplying biomass [] All ports Procurement Zone (<$15/gt)
Forest Ownership

Federal ! "7, State Boundary
Private @ Filer city facility e Routes hauling forest biomass
State @ Al Depos or Ports s Routes hauling mill residues
e Department of Forestry
"\ MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 7
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a. Future Biomass Availability b. Availability by Ownership
1. Filer City facility )

Mill residues & ForestBiomass
600 b forestbiomass only
79 106 108 135

9 95 90 93 105 117 Usrs USFS
8%

Bioenergy — Electricity and Biofuel z““l“““““l“ ﬁa

2. Filer City facility and Escanaba

= UP sourcing increases public land use and _

43 113 105 102 107 106 103 103 105 102 94 98 97 100

eases pressure on private lands. “ IllIIIIIIIII IIIq' @‘
' 3.FilerCity‘facilityMenominee,anGull;ver o o

= Mill residues (especially softwood pulp logs)
-~ JEEEEEEEE TR EnE

Wl” Iead |n|t|a| Supply 121 126 115 103 109 100 114 114 104 98 104 51 104 110 usrs usrs

= Future demand will shift supply toward 2 IIIIIIIIIIIIIII @

4, Filer City Menominee, Gulliver, Escanaba, and Cedarville

USFS USFS

8
5

Biomass (1000 green tons)

3

8

hardwoods and by-products.

U oo Ric1f149 11981128117 8131 §131 §113

HIEL%EE!!EEmmmmmﬁif 5

= A mixed strategy, mainly using residues, is 1 II ‘ @
. 0 5 65 63 8 60 § 60 § 61 65 J§ 69 | 65 bi b
most cost-effective. I N e

mHW_PulpLogs mHW_Sawdust mHW_Shavings m SW_PulpLogs SW_Sawdust m SW_Shavings

Department of Forestry
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 8
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U.S. production of Other Biofuels and U.S. sustainable aviation fuel (SAF) Y
production capacity (Jan 2021-Feb 2025) eia

B i O e n e rgy _B i Ofu e I thousand barrels per day

45 Other Biofuels
40 production
= Renewable heating oil, renewable naphtha, renewable % /
. 25
propane, renewable gasoline, and others. 2 /

= Sustainable aviation fuel (SAF) is an alternative to 5
petroleum jet fueL 021 w2 2023 2024 2025

Source: https://www.eia.gov/todayinenergy/detail.php?id=65204

= (California and Texas opened two large facilities in 2024
. Sustalnable Fuels Industrial Policy Gap Analysis
| | By 203 O' 43 SA F p rOJ e Cts’ 2 8 6’ 000 b a r re I S p e r d ay' Demand-pull policies are more mature than the production instruments, though performance at the federal level shows potential upside.

https://wisconsinagconnection.com/news/oil-giants-invest-heavily-in-biofuels , Policy

Domains Instruments Federal MN wi MI IN IL OH PA

Strategic
Coordination

= Great Lakes Region-Targeted Opportunity Region (lllinois, ot
Indiana, Michigan, Minnesota, Ohio, Pennsylvania, and

Planning/strategy

Wisconsin)
= Bill introduction for tax incentive in Wisconsin (Chicago iy
and other Airports) https://biomassmagazine.com/articles/wisconsin- .c.m m

lawmakers-to-introduce-bill-creating-production-tax-credit-for-saf )

I
Wesk Moderate Strong

U — MARMI

Source: https://rmi.org/sustainable-aviation-fuel-targeted-opportunity-region-great-lakes-region/

Department of Forestry
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 9
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Biochar

Sofiwood Miscanthus Sewage Rice husk Qilseed Wheat

. straw sludge Rape straw straw
= Agriculture crops and waste e = s \

= Forest residues

8 Feedstock

= \Woody waste materials

Biochar
= Urban wood 550 °C
= Community Landfill

Biochar
700 °C

Masek, O., Buss, W., Sohi, S., 2018. Standard Biochar Materials. Environ. Sci. Technol. 52, 9543-9544.
https://doi.org/10.1021/acs.est.8b04053

Department of Forestry
MICHIGAN STATE UNIVERSITY
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Why Biochar? : win-win-win scenario

Low value woods, And beyond: 55 Uses of
woody waste and
Loqgging residues

Biochar

https://www.biochar-journal.org/en/ct/2

New Markets

Economic Profitability Soil Amendments {}

Microbial activities

Organic matter Habitat and climate
Moisture/Water Quality Carbon sequestration
Nutrient Availability Habitat Conservation

CARBON DIOXIDE 50%

§
4
i

https://greenfrederick.org/biochar-builder-of-organic-matter-and-super- Image: Wakefield Biochar
charged-compost/ https://www.wakefieldbiochar.com/science-of-biochar/

Image: USDA Forest Service x Imagelmage: Christoph Steiner
hitps://www.nati org/who-we i i ine-planting-for-kirtland habitat
http://www.biochar.org/joomla/index.php?option=com_content&task=view&id=67&ltemid=7 &limit=1&limitstart=4

Webinar Series for Forest Resource Economics Education (FREE Webinars)
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Biochar

150 Miles

375 75 150 Miles
1 J

» 0
L 1 1 Il 1 1 L 1 J
I
0

1
220 Kilometers

Land Ownership

[: Family Forest

Procurement Zones for

different biomass prices

[ ]Baseline price [ |industrial Forest

[ ]20% below baseline ' : [ [ |Federal Forest

|:] 20% abovebaseline [ state &Local Forest
[ | Tribal Forest

"

@ Stationary Facilities . ' i
iy j oplan
B Portable Facilities ‘
County Boundary
F Department of Forestry
‘\ MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars) 12




. Forest Economics and Resource Management (MSU FERM) Lab

G MICHIGAN STATE UNIVERSITY

What are the economic barriers in biochar systems?

https://onlinelibrary.wiley.com/doi/10.1111/gcbb.70030

Item 20% below baseline Baseline ($25/green ton) 20% above baseline
Stationary Portable Stationary Portable | Stationary Portable
UP LP UpP LP UP LP UpP LP UP LP UP LP
Minimum Selling 4353 1583 2296 2295 1606 1340 2351 2350 | 1592 1234 2423 2422
Price of Biochar (170%1) (18%1) (2%])  (2%]) 1%]) @B%]) (B%1) (3%?1)

( $/ton)

®r

Department of Forestry
MICHIGAN STATE UNIVERSITY

Webinar Series for Forest Resource Economics Education (FREE Webinars)


https://onlinelibrary.wiley.com/doi/10.1111/gcbb.70030

Great Lake Biochar Network (GLBN) G MICHIGAN STATE UNIVERSITY

What are the economic barriers in biochar systems?

Cost associated with

» Feedstock acquisition (40%-70%)

* Labor, logistics and capital

» Transportation of feedstocks and products (50-100 miles)
= Uncertain Income or Revenue Stream (Market Value)

» Sales, climate offsets, and energy subsidies are less developed and could impede
investment in biochar production)

= Competition with Bioenergy and other systems

= Thermal equipment and emission control is expensive
« $1 million or more per dry ton per hour fuel input)

= Expensive alternative to pile burning or other site preparation and treatment options
» Investment
= Regulatory — emission permitting process (lacking)

®r

Image: Wakefield Biochar, https://www.wakefieldbiochar.com/shop/wakefield-kickstart-charged-biochar/

Department of Forestry
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Mass timber

Demand for mass timber in Great Lakes region

« Mass Timber projects planned in the next 5 years: 35 — 43

+ Total cubic meters = ~125,000 (AEC Industry Response ~40% of 402 Survey Respondents)

Volume
Type of Projects Type of Mass Timber (cubic meters) “ # of Projects

MI, MD, NJ, NC, TN, FL,

Recreational/Educational CLT, GLULAM 16,545 SC. NC, NY 12-14
Residential buildings CLT, GLULAM 15,008 MI. NJ, NC, GA, NY 7
Commerical buildings CLT, GLULAM 15,328 MI.PA, TX, IA, NY 5-8
Government CLT, GLULAM 1.422 MI. GA, OK, NJ, VA 5

(city hall, civic)

Mixed-use (businesses,
amenities, residential)

Others CLT, GLULAM 71,075 NY, WI, MN 3

®r

CLT, GLULAM 5,012 MI, VA, NC, NY 3-6

Department of Forestry
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Mass timber

Real Estate Real Estate

Forestry/Forest

Forestry/Forest
products

Products

Decision-makers Decision-makers

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
. Very Confid . ConRad . N 1 - P Lo Not at all Confident . Strongly Agree . Somewhat Agree g?si;l;er;:gree nor Som:ewhal Disagree Strongly Disagree
Confidence with mass timber as a construction material for Agreement with “There is market demand to shift to mass timber as
. . gt oo - -
residential/commercial buildings building material

Main point: Confidence with and agreement on market demand for mass timber varies by different groups — more support

and knowledge building would benefit local and regional decision and policy makers and the forestry community

® s

Department of Forestry
MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars)
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Can we really produce Mass timber in Lake States region?

. : Open Sourcing
Supply Scenario: Secondary Manufacturing Model e« Acrose the US

Sawmills : Across the US

* Plenty of softwood in
the region

>z

Softwood mills for Forest plots

A LP facility cubic
« Focus on untapped 120 = UP CLT mil (00 cukc ) ™
® 0040 0300 0.000 - 4.330
. @ 0300-0700 A 433012940
feedstock T 100 100 wLP CLT mil S 4 asomwo
+ Smaller diameter 2 83 @ nixosa : I8
. . B cufaciiy LP 55.280 - 124.500
Private lands é 80 4 B iy up
 Consider prioritizing 2 % % (o oo e
2 60 e el & ’7 N 85 Q0s 00 ® 0040-0.770
\g A 4 / 3 2 s @® 0770-2100
market gaps Or % #( ‘ 2 o :muu.m @ 2100-5170
[%2] {Ey 53 * \\ @ nz. e @ 5170 95%0
emerglng products g 40 : P R @
—_ gt T Yy W cLrtaciity UP e
Large glulam :i:?’ 50 5 5 "
* Structural veneer products:  — .
mass plywood panels, K-S 5
laminated veneer'lunjber Secondary .
* Value-added fabrication Manufacturing Model 3 N
(logs and lumber from
anywhere) Ut #5005,
E Department of Forestry
‘\ MICHIGAN STATE UNIVERSITY Webinar Series for Forest Resource Economics Education (FREE Webinars)
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Can we really produce Mass timber in Lake States region?

Supply Scenario: Vertically Integrated Model

Vertically integrated
model more cost-
effective and
sustainable for both
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Lignin
= Lignin is a branching material that holds a plant

together and keeps the structure of the plant
stable. (Plant cell is made of lignin and cellulose)

= Using lignin as a sustainable alternative in
biobased adhesives- Dr. Nejad

https://www.canr.msu.edu/news/using-lignin-as-a-sustainable-alternative-in-
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biobased-adhesives

= Anintermediate product that can be used to produce
alternatives for several petrochemical products.
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Source: Kanbargi et al. (2023)
https://www.sciencedirect.com/science/article/pii/S0014305723001647#f0005
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Forest carbon
as a commodity

The additional carbon sequestered (or avoided
emissions) compared to baseline or business as
usual. Hence, Additionality is the commodity, not

the actual sequestration.
It is all about the fluxes, not the pools (stocks)

Generating credits from forest is complex process
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How It Works

= Landowners enroll their forested lands in the forest carbon programs through voluntary
or compliance markets.

= They agree to specific practices, such as improving forest management, extending
harvest rotations, or avoiding deforestation.

= Carbon credits are generated based on the additional carbon stored or emissions
avoided.

= These credits are verified by third parties and sold to entities (e.g., corporations or

governments) seeking to offset their carbon footprints
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The voluntary offset market
Following CARBON and MONEY through an Offset Market
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How are landowners paid?

Additionality
Paid for managing forests to sequester additional carbon compared to Business-as-

usual management activities (baseline)

1. Paid on per tonne CO2eq (generally negotiated)
* Project Developers work with landowners to establish a baseline, and change in management
activity, leading to additionality
= Developer helps with the verification and sale of credits
» Targeted to large landowners, at least a few thousand acres.
2. Paid on a per-acre basis
* Project Developers recruit landowners to change management activity and pay on a per-acre basis.

= The developer pools the land base from multiple landowners, estimates and verifies the
additionality, and gets paid for the carbon sequestration credits.

» Targeted to small landowners
* (40 acres and more, can be implemented on fewer acres if they are productive)
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Special Thanks to:

Thank you «  Mike Smalligan

Contact  Dr. Kamana Poudel
Raju Pokharel, Ph.D.

Assistant Professor, Forest Resource Economics
Contact: +1 (517) 353-9447 | raju2020@msu.edu

Department of Forestry, Michigan State University
Natural Resources Building, Room. 208A

480 Wilson Rd, East Lansing, M| 48824

FERM Lab: https://www.canr.msu.edu/FERM/econ/
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