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Overview

Road Map Part One – What’s the challenge, where 
can we go for solutions? 
•Ohio’s Economic Base (Manufacturing, Coal and Agriculture)

•What are the implications of deep GHG for Ohio

•Can economic base become the solution suppliers?

Road Map Part Two – How can we translate 
understanding into action?
•65 point plan – policy/action recommendations



From Challenge to 
Solutions

Temperature Target: limit warming to 1° C

Concentration Target: 450ppm eqv.

Emissions Reduction Target: ~75% by 2050, ~95% by2100

Solution options from manufacturing, coal, and agriculture

Policies to promote technology development and/or commercial deployment



Part One - Scope of Challenge
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Point 1: For CO2 management, count by a hundred (years)

Point 2: Pay me now, or pay me later

Point 3: Cutting other GHG’s makes the CO2 goal less challenging



Four Focus Areas

Other Green House Gases/Offsets
Methane and black carbon particulates/No-till 
farming and forestry

Power Sector CO2 Emissions
Coal and Gas-fired power plants

Transportation
Planes, Trains, and automobiles

Industrial; Commercial/Residential Heating
Coal and gas for manufacturing; gas for heating
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3,059
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838

Business as Usual emissions

� Emissions after wind and conventional biomass

� Emissions after combined heat & power

� Emissions after demand side efficiency/distributed generation

� Emissions after replacing aging power plants with coal 
IGCC/CCS (2015-2045 phase in)

� Emissions after replacing aging power plants with coal-biomass 
IGCC/CCS (2015-2045 phase in)

Emissions target for Electric sector – 550 ppm2,010

Power Generation Sector in Ohio

Emissions from year 2000 through year 2100

1,341 Emissions target for Electric sector – 450 ppm



�

Business as Usual emissions

� Emissions after transition to hydrogen fuel (2035 – 2055 
phase in)

� Emissions after efficiency improvements and bio-fuels

3,536

2,273

1,480

1,463 Emissions target for Transportation sector – 550 ppm

975 Emissions target for Transportation sector – 450 ppm

Transportation Sector in Ohio

Emissions from year 2000 through year 2100



Progress on Creative Solutions

Coal and biomass as a low carbon fuel options 
for transportation – two example pathways

1. Coal & biomass to diesel with CCS
(R. Williams, Princeton Environmental Institute 2006 – paper in draft 
circulation)

• Diesel fuel 75% lower in CO2 emissions 
than conventional petroleum diesel.

• May be profitable with enhanced oil 
recovery with oil prices above $42/barrel.

2. Plug-in hybrid electric vehicle

•Cellulosic E-85 fuel

•No/low carbon electricity (e.g. 
IGCC/CCS) 

•Over 90% reduction in CO2 emissions.



Part Two – Solutions and Policies

• 65 point plan with focus on the following areas:
– Bio sequestration and products
– Coal and carbon sequestration
– Electric Heating and Efficiency
– Methane
– Vehicle Efficiency
– Wind and Solar
– Building Greenhouse Gas Markets
– Hydrogen/New Energy Systems
– Clean Diesel



Examples of recommendations

• Coal: Promoting IGCC covering portion of front end 
engineering design (FEED)

• Agriculture: State acting as aggregator for carbon offset 
credits, developing robust accounting standards

• Power generation: Advanced tech portfolio standard 
(renewables, efficiency, CCS)

• Vehicles (efficiency and bio fuels): State procurement 
leadership, tax credits, infrastructure loan fund

• Developing GHG markets: Develop Midwest regional 
credit trading program



Summary

•There is no silver bullet—we need contributions from 
all low and zero-carbon energy resources.

•Sustained investment in energy efficiency plays an 
important role in emissions reduction and helps make a 
broader energy transition more affordable.

•Low/zero/negative -carbon renewables and coal with 
CSS represent significant economic opportunities for 
new energy development.

•The change needed is technically doable, and Oho 
can be on the forefront of solutions—but only if we 
begin taking action now.


