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Presentation outline

. Mississippi’s potential for bioenergy

. Production costs

. Availability of woody biomass across MS regions
. Expected cost and supply of woody biomass

. Impacts of bioenergy development

* QOutput, employment, value-added

e Corn ethanol expansion

« Hardwood versus fiber production (regeneration
trends)

. Conclusions




Background

U Energy security, environment, and economic
development

e Energy goals:
-Increase ethanol fivefold by 2017
- 30 x ’30 Billion-ton study (Perlack and others)
- 25 x ’25 Vision

e Biomass: a good alternative to fossil fuels

- Cheap, abundant, clean, good yield, etc.


Presenter
Presentation Notes
Billion ton study: Produce 1 billion dry ton of woody biomass to displace 30% of the US present oil consumption

President Bush goal: increase  20 billion of  gallons by 2017.

The goal of 25 x 25 organization is: by the year 2025, twenty five percent of U.S. energy needs (currently, 6%) should come from renewable energy without jeopardizing the future of food supplies 



There are two technologies to produce ethanol: Crops (starch-based) and forestry residues. Crops have favorable energy balance, but they expensive and causes ecological impacts. These impacts suggest to transit away from crops and focus more in forestry residues.


Maississippi's forest potential

Mississippi’s forest area:
19.8 million acres (67%
of total area)

- Hardwood: 9.2 million

acres
- Pine: 7.6 million acres
- Oak-Pine: 2.9 million

acCrces

Millions of cubic feet

 Total production 1.2
billion ft3

- It has been steadily reducing to 1990°s
levels

e Timber production value
(2002): $1.2 billion
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Presentation Notes
Purpose of this graph is to explain the decrease in total timber production, especially hardwoods because of lower prices due to mill closures.



Total production is all pulp, sawtimber, chip n saw, poles, veneer, etc.



Black line is stumpage price for pulpwood.



There are 9.2 million acres of hardwoods

There are 7.6 million acres of pine

There are 2.9 million acres of oak-pin


Land use, stand structure changes

One million acres have
been converted to forestry

. Juvenile stands > Thinnin

Regeneration . _
Source: Mississippi Institute for Forest Inventory (MIFI)


Presenter
Presentation Notes
Purpose:  discuss land use change where we have positive increases in forested land.  

															Point out the number of acres juvenile stands that can be thinnned to support an biofuels industry.

Yellow color is mature forest

Dark green color is over mature forest.



This image is a physiological stage (age).



Blue is water

Gray is open.  Might be pasture, urban center, agriculture.



All of this information is based on MIFI data..


High potential for woody biomass in MS

1. Additional revenue for
landowners

2. Impacts on region’s
economy

3. Sources of woody biomass:

* Logging residues

e Thinning of young,
overstocked stands

 Urban waste

e Mill residues



Objectives

1. Estimate woody biomass availability for
bioenergy conversion in MS

— Stand density index (small-diameter trees)

— Spatial density distribution (logging
residues and small-diameter trees)

— Sustainability of resources

2. Evaluate costs of production

— Variability of stumpage, harvesting, and
transportation costs

3. Analyze in-state impacts of bioenergy
development in MS



Mississippi Institute for Forest Inventory (MIFI)

A
b

Age

Type of forest
Spp. composition
Tree products
Stand damages
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Presentation Notes
Purpose:  Describe how MIFI functions.



There are two objectives here.  One to show how inventory data is transferred to the MIFI Reporter.



The second objective is to show that Landsat imagery over multiple years inconjunction with the MIFI field data is used to create age maps, forest type maps, species composition maps, Product classes, stand damage map


Empirical framework
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Presentation Notes
Availability defines Quantity.  

Feasibility defines Price. 	A supply curve is a relationship between Quantity and Price

(details are provided in a manuscript).

Landowners (NIPF): National Woodland Owner Survey

(Check this file:   K:\Gustavo\Biomass_estimation\Landowners’ objectives.xls    or    K:\Gustavo\Biomass_estimation\Birch_landowners' objectives.pdf)




Sources of information

Logging residues, FIA TPO STt
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— Production costs, Timber Mart-
South, local reports
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Presentation Notes
Purpose:  Describe sources of information.



Also point out some of the things you can do with the MIFI Reporter.  Mention the presence of Tom and Emily in the audience.  They can answer more specific questions than I.

http://www.mifi.ms.gov/mission.htm

Woody biomass production costs

Logging Small- Mill  Urban

Costs residues diameter trees  residues ~ waste

Harvest ($/dry ton) 5.82 12.66 0.00 0.00
Transportation

Fixed ($/dry ton) 6.96 6.96 6.96 6.96

Incremental ($/dry

ton/mile) 0.17 0.17 0.17 0.17

Cost (50mile-radius)

($/dry ton) 15.46 15.46 1546  15.46
Profit to logger ($/dry ton) 3.19 4.22 Ry 2.32
Residual stumpage value ($/dry
ton) 4.70 5.99 0.00 0.00
Delivery price ($/dry ton) 29.17 38.33 17.78  17.78
Chipping cost ($/dry ton) 5.06 5.06 0.00 5.06
Selling, disposal / separating
($/dry ton) 0.00 0.00 4.20 5.51
Sum of costs ($/dry ton) 34.23 43.39 21.98 2835

Source: Timber Mart-South, Petrolia (2006), Stuart and others (2006).


Presenter
Presentation Notes
Purpose:  is to show our preliminary cost estimates for producing each of the woody biomass types.  Basically these are calculated values. And are use as input to the Monte Carlo simulation.



Price should vary as a function of  equipment, supplies, and labor. Therefore, the goal of this study was to use the best available cost info from literature to estimate woody biomass costs for a typical scenario of logging residues utilization.  Monte Carlo simulation helped to perform this analysis




Monte Carlo simulation of production costs
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Purpose: Is because there isn’t a market, we wanted to use a technique to evaluate the most likely production costs with some confidence.  This process estimates a value that incorporates the variability of production costs.  



We came up with some numbers, but because there is variation, we used the Monte Carlo simulation to come up with better numbers that incorporate this variation.


Results

Standing stocks

Inventories H Growth B Removals
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Presentation Notes
There are more than 700 million dry tons of standing biomass in Mississippi. This include stem (83%) and branches (17%)


Spatial, density restrictions

Small diameter trees™

mm Low spatial
distribution index

Low SDI

1 Prentiss

2 Quitman

3 Marshall

4 Washington
5 Sunflower

* The actual spatial density of logging
residues was larger that the minimum
spatial distribution index in all counties
(except in Sunflower county)



Presenter
Presentation Notes
The slide shows those counties that are excluded for biomass estimation due to low SDI (no thinning) and low spatial density distribution. A low spatial density distribution means that recovery of small-diameter biomass from thinning would result in unpractical operations. This two measures are for small diameter trees only. 



The actual availability of logging residues was much higher than the minimum spatial density distribution. In this case, all counties were considered



Spatial density distribution considers a plant capacity production of 1,000 dry tons of woody biomass per day (a regular pulpwood plant consumes 2,000 dry tons per day)
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Presentation Notes
Pine yields  between 20%  and 30% less woody biomass than hardwoods.

1 dry ton of woody biomass = 80 gallons of ethanol (DOE webpage)  (no information is provided about the yield per species group: softwood versus hardwoods)

1 dry ton of woody biomass = 0.000237 MW electricity


Availability of woody biomass by species groups
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Presenter
Presentation Notes
Based on FIA, MIFI, and severance tax data, there will be a slight decrease of logging residues in the next years. This decrease is due to a reduction of timber removals, particularly pulpwood from hardwoods. Urban waste was projected using population growth rates.

No variation was assumed for mill residues (technical issues: data inconsistency and  outdated)




Expected Cost of woody biomass

(50-mile procurement radius and plant capacity at 52 million gallons of ethanol per year)

Logging residues Small-diameter trees Mill residues Urban waste

itk

by L

\

$40 / dry ton $49 / dry ton $31 / dry ton $36 / dry ton

Selling/separating Harvest
16% 18%
-
Stumpage Chipping
10% 12%
Transportation

44%
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Presentation Notes
Purpose:  Point out the new estimated costs of production and distribution of costs by 


$/dry ton

Supply CUurves (After Monte Carlo simulation
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Presentation Notes
Purpose:  Point out as price increase more woody biomass of all types is supplied from greater distance.


Impacts of woody biomass utilization

for bioenergy purposes

 Increase of jobs, wages, expenditures, and regional

production
Multipliers
MIFI Region /
industry Employment | Output = Value-added

(# of jobs) %) &)
CE 2.57 1.58 1.91
DE 2.62 1.56 1.78
NE 243 1.57 1.91
SE 2.02 1.53 1.77
SW RY 1.63 2.09

Source: IMPLAN 2004 Database, REMI (2006), Gan and Smith (2007)


Presenter
Presentation Notes
Purpose:  talk about inplan.  Review book chapter notes.



CE Example above

If I employ one person in the recover of logging residues, then I am going to create 1.57 more jobs in the local economy.

If invest $1 in the recovery of logging residues, then I’m going to create an additional $0.58 in output.

If invest $1 in the recovery of logging residuals, then I’m going to create an additional $0.91 in accumulated effects.  Look at this in the paper.  In other words, $0.91 in additional revenue spend on things like food, medicines, etc in the local community.



If we establish I establish one biofuel plant then I get the above numbers.

If we establish a biopower (co-firing plant) then I get the above numbers.



Why are their regional differences?  The variation is due to the different characteristics of the region.  For instance in the Delta, there is a lot of labor.






- Impacts of woody biomass utilization for

bioenergy purposes (continued..)

* No expected changes in forestland trends (e.g., conversion to
other land uses) due to corn expansion

~ 1800
z
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Source: USDA Economic Research Service, 2007

* In fact, forest lands increased more than one million acres in the last 10
years (thanks to CRP, WRP, and state programs)


Presenter
Presentation Notes
Purpose:  Just explain that the expansion of the corn ethanol market has not led to forest land conversion to agriculture.  The current market has let to changes within the sector.  In this case corn acreage is expanding at the expense of cotton and soybean acreage.


Impacts of woody biomass utilization

for bioenergy purposes (continued..)

Financial assistance for forest regeneration for NIPF

No Federal «Forest Incentives
assistance 24% Program (FIP)
42% *Conservation Reserve
Program (CRP)

*Wetland Reserve
Program (WRP)

*Environmental Quality
Incentives Program
(EQIP)

\ State

Still, many landowners do not have 34%

: : » Forest R
financial assistance for forest D(;rveslopzf;fgogmm
regeneration

* Mississippi Reforestation
Tax Credit

Source: Mississippi Forestry Commission


Presenter
Presentation Notes
Purpose:  Show distribution of landowners receiving public incentive support for reforestation.  It doesn’t differentiate between afforestation and reforestation.



If there is more incentives for woody biomass, then more NIPFs will seek state or federal assistance.


Impacts of woody biomass utilization

for bioenergy purposes (continued..)

Historical trends and projected forest regeneration by species group

B I = Pine Hardwoods

Millions of acres

DWW R Y N

1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018

Source: Mississippi Forestry Commission ——
Projected

_/

These trends suggest less carbon stored as a result of less hardwoods planted


Presenter
Presentation Notes
Purpose:  Illustrate the trends for area planted.  This is not for natural regeneration.



Hardwoods - 45- 80 t C/ ha

Pine  21 – 55 t C/ha  (Sohngen and Brown, 2006)


Millions of acres

Impacts of woody biomass utilization

for bioenergy purposes (continued..)

Historical trends and projected forest regeneration by
ownership type

=== NIPF Other private
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Landowners can be benefit from new markets for small-
diameter products and logging residues

Development of cellulosic ethanol could bring several
benefits to local economy

About 4 million dry tons of woody biomass are
available each year in MS

It can generate about 1,000 MW of electricity or 320 millions of
gallons of ethanol

The largest feedstocks, logging residues (69%), can be
produced at $40/dry ton

Transportation costs accounts for more than 40% of
total production costs



- The expansion of corn ethanol has brought a
redistribution of crop lands. However, no impacts on
forest lands conversion into agricultural uses are
expected in the short term.

Forest trends suggest that pine plantations will be
more likely to occur on old agriculture and converted
hardwood-forest lands (Sohngen and Brown 2006).

~ The amount of CO2 stored (woody biomass) is different for
hardwoods and pine. It could be possible that less CO2 would
be stored in the next years

More research 1s necessary to analyze landowners’
perceptions toward bioenergy development
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