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Changing Energy Market

Primary Factors Driving Change In Energy Markets:
Á Rapidly increasing global demand for fossil fuels as 

reserves dwindle, resulting in soaring, volatile energy 
costs.

Á Changing public perceptions and expectations on 
issues related to global warming.

Á Recently growing concern about energy security.

Á Enacted or anticipated legislation and regulations at all 
levels of government.

Á Economic viability of various energy technologies.
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Electric Industry Overview

Á EIA forecasts worldwide electricity 

demand will rise to 30,116 billion 

kilowatt-hours in 2030, more than 

double the 2003 level

Á In the United States, coal 

accounts for almost 50% of all 

electricity generation, and over 

40% of the total worldwide

Á Coal is the U.S.ôs largest single 

source of indigenous primary 

energy; power stations, CHP and 

heat plants accounted for 82% of 

domestic coal consumption in 

2004.

U.S. Electric Power Industry Net 

Generation (EIA 2006)
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*Colorado - Investor Owned: 20%/2020, Electric Cooperatives: 10%/2020, Municipal 

Utilities: 10%/2020

Maryland ïTier 1: 9.5% in 2022 and beyond, Tier 2: 2.5 % in 2006 through 2018

Minnesota ïXcel Energy: 30%/2020, Others 25%/2025

New Mexico ïInvestor Owned: 20%/2020, Rural Cooperatives: 10%/2020

North Carolina ï12.5% of 2020 sales by 2021 for Investor Owned Utilities

Oregon ïLarge Utilities: 25%/2025, Small Utilities: 10%/2025, Smallest Utilities: 5%/2025

20%/2010

25%/2025*

15%/2020

20%/2010

20%/2015

25%/2025

20%/2020*

20%/2020

10%/2015

5,580 MW/2015

11%/2020

105 MW 

Per Utility

30%/2020*

10%/2015

25%/2025

18%/2020

VT ï10%/2012

NH ï23.8%/2025

MA ï4%/2009

CT ï27%/2020 

RI ï16%/2020

NJ ï22.5%/2021

DE ï20%/2019

MD ï9.5%/2022

24%/2013

10%/2020

25%/2025

10%/2015

Hawaii

20%/ 2020

Changing Regulatory Environment
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Coal-Fired Utilities

ÅCoal-fired utilities find themselves facing both increased 

energy demand and increased government regulation.

ÅState regulations call for more production from renewable 

energy sources while federal agencies push for lower power 

plant pollution.
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Coal-Fired Utilities in a Carbon-

Constrained Future

Three Options for Reducing Emissions

1. Move away from coal to utilize alternative 
fuel sources

Source of 

Power

Cents per 

Kwh

Capital 

Cost

Coal
4.5-6¢ $2.2B

Nuclear 11-15¢ $6.0B

Natural 

Gas
5.5-6.5¢ $0.8B

Hydro 5-11¢ $4.1B

Petroleum
8.5-10¢ $1.5B

Wind
10-20¢ $2.1B

Solar
20-40¢ $4.5B

Biomass
7-7.5¢ $?

2. Carbon Dioxide Capture and Sequestration

Á Scientifically Unproven
Á Costs the average utility $1.5 billion to 

implement

3. Biomass Co-firing

Á Carbon Neutral
Á Co-Fire with Coal
Á Low CapEX
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Comparison

 

Calorific 

Value

Moisture 

Level & 

Properties

Hardgrove 

Grindability 

Index Density

Storage 

Behavior

Southern Pine 

Green Chips
3,000 - 4,300 

Btu

30% - 50% 20-25
19 - 21 

lbs/ft³

Prone to 

Mold and 

Decay

Wood Pellet 7,800 - 8,000 

Btu

10% - 12% 25-28 30 lb/ft³

Prone to 

Mold and 

Decay

Bituminous Coal
10,000 - 14,000 

Btu (Eastern 

12,000 avg.)

5% - 7% 50 52 lb/ft³ Stable

Torrefied So. 

Pine Pellet

9,500 -11,000 

Btu

<3%/    

Hydrophobic
40-42

46 - 53 

lbs/ft³
Stable
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Chemistry of Torrefaction

Component Mass % in Softwoods Mass % in 

Hardwoods

Cellulose 42 +/- 2 45 +/- 2

Hemi-cellulose 27 +/- 2 30 +/- 2

Lignin 28 +/- 3 20 +/- 4

Extractives 3 +/- 2 5 +/- 3

ÂWoody biomass is composed of

ÃHemi-cellulose

ÃCellulose

ÃLignin
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Torrefaction Process

ÇMajority of moisture evaporates

ÇBtu level increases above 

8,000

ÇDevolitisation of hemicellulose 

begins

ÇWood is unbound

ÇHemi-cellulose , volatile organic 

compounds and extractants burned off

ÇWood becomes friable (40 on the 

Hardgrove Index)

ÇFinal torrefaction occurs

ÇWood becomes hydrophobic and is  

dried below 1%

ÇBtu level raised to 10,000 to 11,000 
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Positives of Torrefied Biomass  

The Benefits of Biomass Torrefaction for Coal-Fired Utilities: 

1. Each ton of torrefied wood burned in the facility reduces their 
carbon dioxide output by up to 2.8 tons, earning them an 
estimated $36 - $72 in carbon credits.

2. Torrefied wood can be handled just like coal and processed 
alongside it requiring little or no capital expenditure from the 
utility. TW has been tested to 10% and will likely go to 30% mix 
with coal.

3. Torrefied wood is hydrophobic - it does not take on water and 
can be stored uncovered like coal.

4. During the torrefying process, most volatiles are burned off, 
eliminating the concerns over slagging in the boiler.

5. Torrefied wood has significantly lower levels of NOx and SOx than 
coalðprimary pollutant emissions targeted by the EPAðlowering 
emissions and associated scrubbing costs. 
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Potential Demand in Southeast and Nationally for Torrefied Biomass 

as a Replacement for Coal

Demand for Torrefied Biomass 

Region Annual Need 2012 2015 2020 

Southeast 

Targets 

Demand in tons 3.2M 14M 27M 

Potential Sales $375M $1.9B $3.85B 

National Targets 

Demand in tons 33M 183M 238M

Potential Sales $3.5B $12.0B $25.7B
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Market Demand

Home Heating Market

Today North America & Western Europe  consume 10 Million Tons

TW can deliver 35% higher heating value at the same price

Transport savings and overcomes storage issues

Thermal Industrial and CH&P

Industrial segment burns 41 million tons of coal annually

CH&P segment burns 18 million tons of coal annually

No other clear alternatives to meeting RPS
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Growing volume of Biomass Generation Needed
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Future Market Demand

Biomass-fired Electricity Production
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Future Market Demand

Torrefied Biomass as a feedstock for Liquid Fuels

7EIA Annual Energy Outlook 2009 Reference Case Presentation -- December 17, 2008 
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Target Market: Geographic

Source: National Report on Forest Reserves

Á The Southeast U.S. is 

endowed with 45% of the 

nationôs pulpwood supply.

Á Pulpwood prices have 

remained consistent for more 

than 10 years, increasing 

below the rate of the 

producerôs price index


