
 

 

Appendix E  

Brief Descriptions of State Policy Actions 
 

Agriculture, Forestry , and Waste Management Technical Work Group  

This document provides brief descriptions of the policy options contained in the corresponding 
Technical Work Group (TWG) Catalog of State GHG Reduction Policy Actions. The catalog and 
these brief descriptions will be developed more fully during the climate planning process in 
Kentucky.   

AFW-1. AGRICULTURE & FORESTRYÑ PRODUCTION OF FUELS AND ELECTRICITY 

1.1 Expanded Use of Biomass Feedstocks for Electricity, Heat, and Steam Production 

This option would increase the amount of biomass available from forests for generating 
electricity and displacing the use of fossil energy sources. Considerations should include the 
sustainability of biomass, the environmental impacts from biomass harvesting, and the 
transportation costs of moving biomass from the source location to the processing location. The 
Governor's Task Force on Biomass and Biofuels (available at energy.ky.gov/biomass) may serve 
as a resource for this option. This option is related to AFW 8.2 (Expanded Use of MSW and 
Yard Waste Biomass Feedstocks for Electricity, Heat, and Steam Production), which uses 
municipal solid waste as an energy feedstock. 

1.2 In-State Liquid/Gaseous Biofuels Production for Stationary and Mobile Applications 

This option would increase production of ethanol, biodiesel, or other liquid/gaseous biofuels 
from agriculture and forestry feedstocks (raw materials) to displace the use of fossil fuel in both 
stationary applications (such as biodiesel for electricity plants) and mobile applications (such as 
transportation fuels). For example, cellulosic ethanol feedstocks and production systems that use 
renewable fuels lower the embedded carbon content of ethanol. Increased production and 
consumption of in-state biofuels will likely provide the highest benefits. Considerations should 
include the sustainability of biomass, the environmental impacts from biomass harvesting, and 
the transportation costs of moving biomass from the source location to the processing location. 
The Governor's Task Force on Biomass and Biofuels (available at energy.ky.gov/biomass) may 
serve as a resource for this option.  Note that this option is related to AFW-8.7 (Waste 
Management Feedstocks for Liquid/Gaseous Fuels Production for Stationary and Mobile 
Applications). 

1.3 Improved Energy Capture From Wood and Biomass Combustion 

This option would reduce emissions and increase heat efficiency from bio-feedstock-fed heat 
sources, such as wood-burning stoves and furnaces and using pyrolysis ovens, and would 
continue to advance the biomass heating industry.  
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1.4 Improved Commercialization of Biomass Conversion Technologies 

This option would improve the rate of technology development and market deployment of 
biomass conversion technologies including biomass gasification combined-cycle, pyrolysis, and 
plasma arc technologies. These technologies expand the application of renewable fuels derived 
from biomass. A range of renewable products can be developed from these processes, including 
gaseous and liquid fuels, biochar, chemical products, and methane to methanol. Existing 
processes include waste combustion and energy recovery (as electricity, steam, or both) or 
ethanol plants using co-products for heating and drying, rather than relying on outside energy 
sources. 

1.5 Integrated Bioenergy Research and Production 

This option would integrate electricity from anaerobic methane digestion of manure, with 
production of by-products (e.g. biodiesel and ethanol), and would pyrolysize biomass to create 
energy and by-products (e.g., syngas, bio-oil and biochar). 

1.6 Expanded Production/Use of Bio-based Materials and Chemicals 

This option would expand the production and use of bioproducts, such as corn-based plastics 
through applied research, expanding production and markets. It would also increase the amount 
of renewable products and chemicals produced from bio-feedstocks, including building materials 
that reduce greenhouse gas (GHG) emissions over conventional petroleum-based products. 

1.7 Manure Digesters/Other Waste Energy Utilization  

This option would reduce the amount of methane emissions from livestock manure by installing 
manure digesters on livestock operations. Energy from the manure digesters is used to create 
heat or power, which offsets fossil fuel-based energy production and the associated GHG 
emissions. This option may consider new technologies as well, such as plasma arc technology. 

Integrating methane digesters into agricultural operations could generate energy from waste on 
an individual or community basis. 

AFW-2. AGRICULTUREÑ LIVESTOCK AND RANGE MANAGEMENT  

2.1 Manure ManagementÑ Manure Utilization 

This policy may include manure capture, management, and utilization. Manure management 
practices that reduce GHG emissions associated with manure handling and storage can include 
(but are not limited to) manure composting (to reduce methane emissions), manure crusting, 
addition of additives to decrease the amount of nutrients lost, and improved methods for 
application to fields (for reduced nitrous oxide [N2O] emissions). Application improvements 
include incorporation into soil instead of surface spraying or spreading.  

Implementation of digester and energy recovery projects at concentrated animal feeding 
operations (CAFOs) can reduce methane emissions to utilize the energy to displace fossil fuels. 
The utilization of collection and control equipment, such as biofilters at CAFOs, can reduce 
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methane emissions. Increasing the area over which manure is deposited can reduce methane 
emissions, since the manure is more likely to be decomposed aerobically than anaerobically. 

2.2 Changes in Animal Feed  

Livestock emit methane directly as a result of digestive processes (enteric fermentation). 
Research suggests that changes in the energy content of feed and other dietary changes can 
reduce methane emissions from enteric fermentation. Optimizing nitrogen (protein) utilization in 
the feed can reduce nitrogen levels in the manure, which in turn reduces the potential for N2O 
emissions. 

2.3 Rotational Grazing/Improve Grazing Crops and/or Management 

Heavy grazing can cause significant soil disturbance and result in carbon losses from soils. 
Rotational grazing where animals are moved from field to field on a regular basis reduces soil 
disturbance and maintains soil carbon levels. Both rotational grazing and increased pasturing can 
improve plant vigor and enhance soil carbon levels.   

2.4 Mitigation of Carbon Sequestration Loss and GHG Emissions From Crop or Grass 
Wildfires  

Naturally occurring wildfires at historic frequencies and intensities are important for maintaining 
grassland health. However catastrophic fires can cause significant emissions and lower the soil 
carbon sequestration potential for some time. Programs to reduce the potential for catastrophic 
wildfire will help vegetation and soil to sequester carbon and resist invasion by less desirable, 
and more fire-prone vegetation. Note that this option may have overlap with AFW-2.5, below, 
but will focus on separate practices.  

2.5 Mitigation of Carbon Sequestration Loss and GHG Emissions From 
Prescribed/Controlled Burning of Crop Residues or Grassland Residues 

This option focuses on prescribed or controlled fires on cropland or grassland. Its 
implementation may include encouraging best practices in prescribed and controlled fires to 
minimize inordinate destruction of biomass and mitigate excessive GHG emissions. Note that 
this option may overlap with AFW-2.4, above, but will focus on separate practices. There is a 
Prescribed Fire Council in Kentucky that may serve as a resource for this policy 
(http://www.prescribedfire.net/state-councils). 

AFW-3. AGRICULTUREÑ CROP PRODUCTION 

3.1 Soil Carbon Management 

The amount of carbon stored in the soil can be increased by the adoption of such practices as 
conservation, no-till cultivation, and crop rotation. Reducing summer fallow and increasing 
winter cover crops are complementary practices that reduce the need for conventional tillage. In 
addition, the application of biochar (i.e., charcoal) may also increase soil carbon content and 
stabilize soil carbon. By reducing mechanical soil disturbance, these practices reduce the 
oxidation of soil carbon compounds and allow more stable aggregates to form. Other benefits 
include reduced wind and water erosion, reduced fuel consumption, improved wildlife habitat. 
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This policy option would encourage soil productivity and carbon sequestration through the use of 
biochar, winter overcrops, and practices, such as crimping/rolling1.  

Note that Kentucky may lead the country in no-till agriculture. Kentucky farmers have made a 
considerable shift to no-till agriculture in the last decade. Consequently this option  may have 
limited potential in Kentucky compared to other states. 

3.2 Nutrient and Water Management 

This option would improve the efficiency of fertilizer use and other nitrogen-based soil 
amendments through implementation of management practices and Generally Accepted 
Agriculture Management Practices (GAAMP). Excess nitrogen not metabolized by plants can 
leach into groundwater and/or be emitted to the atmosphere as N2O. Better nutrient utilization 
can lead to lower N2O emissions from runoff.    

This option would also improve the efficiency of water use through implementation of best 
management practices and GAAMP. Excess water can lead to nitrogen runoff, with subsequent 
emission to the atmosphere as N2O. Managing and improving water consumption and nutrients 
spread on crops will minimize loss of carbon from the soil. Reduced water consumption can 
result in lower energy use for water pumping.  Also, improved drainage on agricultural lands 
prevents ponding, which could lead to anaerobic soils and GHG emissions (methane). 

3.3 Technology Improvements to Increase Efficiency 

New technologies and cultivation methods have the potential to reduce GHG emissions when 
fossil fuel or electricity consumption can be reduced. Auto-steer guidance systems are an 
example, as is auto-swath technology, which uses global positioning system (GPS) technology to 
automatically turn the spray boom sections on or off when coming to an area of the field that has 
been sprayed or needs to be sprayed. Auto-swath technology can be used for planting, fertilizing, 
and other operations. On odd-shaped fields, it can result in a 3%Ð5% savings. See 
http://www.!agleader.com/products.php?Product=directcommand_l. 

Variable-rate fertilizing and liming are also becoming more popular among farmers. The farmer 
has a local co-op grid sample the field, and then variable rate technology applies the fertilizer or 
lime only in the areas of the field that need it. This approach can result in a 50%Ð60% reduction 
in the amount of lime or fertilizer needed. See 
http://www.agleader.com/products.php?Product=directcommand_g. 

As another example, GreenSeeker normalized difference vegetation index (NDVI) is a promising 
new technology that is still in its early testing stages. A farmer applies 50%Ð70% of his nitrogen 
at planting and then, in season, uses GreenSeeker to apply what the plant needs when it is 

                                                
1 "Cover crop rolling is an advanced no-till technique. It involves flattening a high-biomass cover crop to produce a 
thick, uniform mat of mulch. A cash crop is then no-tilled into the mulch. If the right kind of roller is used on the 
right cover crop at the right time, the rolling process itself will kill or partially kill the cover crop." From 
Introduction to cover crop rolling and the VA/USDA crimper roller demonstration projects, 2006,United States 
Department of Agriculture, available at ftp://ftp-fc.sc.egov.usda.gov/VA/ 
Technical/conservation_planning/Crop_Agr/VA.Roller.FS.Sept.06.III.pdf. 
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growing. This efficient technology reduces the over-application of nitrogen. See 
http://www.ntechindustries.!com/!greenseeker-RT200.html. 

Improvements may also encompass newer machines with better fuel efficiency, larger planters 
and combines, and genetically modified seed. Note that this option has a similar counterpart in 
AFW- 8.1 (Advanced MSW Reuse, Recycling, and Organic Waste Management Programs). 

3.4 Biotechnology Applications for Greenhouse Gas Mitigation 

This option would improve research in and utilization of drought-resistant, flood-resistant, and 
pest-resistant crop varieties. 

3.5 Perennial Crop Production 

This option would encourage the planting of perennial crops, which reduces tillage, reduces 
planting costs and related equipment use and soil compaction, and typically reduces water 
consumption. 

AFW-4. AGRICULTUREÑ LAND-USE CHANGE 

4.1 Land-Use Management That Promotes Grassland Cover  

This option would convert marginal agricultural land used for annual crops to permanent 
coverÑ such as grassland/rangeland, orchard, or forestÑ where the soil carbon and/or carbon in 
biomass is higher under the new land use. It includes opportunities to keep Conservation Reserve 
Program lands covered in perpetuity. 

Increased demand for corn-based ethanol and biodiesel feedstocks can act as an incentive for 
converting grassland to cropland. This option would adopt mechanisms to prevent these acres 
from returning either to conventionally tilled production or to suburban/urban development. 

4.2 Preserve Open Space/Agricultural Land  

This option would reduce the rate at which agricultural lands are converted to developed uses, 
while protecting private property rights and responsibilities. This retains the above- and below-
ground carbon on these lands, as well as their carbon sequestration potential. Transportation 
emissions will be reduced indirectly through more efficient development and lower vehicle use. 
Agricultural land conversion may be prevented through conservation land grants and 
conservation easements facilitated through nonprofit land-preservation organizations. 

4.3 Prioritize Environmental Remediation Actions for GHG Benefits 

This option would place higher priority on reclamation and remediation actions that improve the 
uptake of carbon dioxide and reduce GHG emissions, such as revegetation of disturbed sites with 
site-appropriate cover crops or native vegetation. A relevant example in Kentucky is the 
revegetation of mining areas.   
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4.4 Preserve and Expand Wetlands for Carbon Sequestration 

This option would preserve and expand wetlands to increase biodiversity and improve carbon 
sequestration.  

4.4 Increase Productivity of Reclaimed Lands 

This option focuses on converting reclaimed lands, such as previously mined surface mines, to 
agricultural uses. These uses may include planting, grazing, biomass production for energy 
feedstocks, etc. 

AFW 5. AGRICUTLUREÑ FARMING PRACTICES 

5.1 Increase On-Farm Energy Production and Efficiency 

This option would encourage adoption of practices and equipment that reduce on-farm emissions 
through efficiency and energy production. Renewable energy can be produced and used on site at 
agriculture operations. Examples of practices and technology include using tractors with 
variable-speed transmissions to reduce fuel consumption; installing solar or wind power; using 
hydro-powered generators for irrigation; converting diesel farm equipment to liquefied natural 
gas, compressed natural gas, or hybrid technology; increasing on-farm use of biofuels and other 
renewables; expanding farm energy audit programs; and updating machinery, equipment, and 
engines to reduce carbon dioxide (CO2)emissions by displacing the use of fossil-based fuels. 

5.2 Organic Farming 

This option would promote organic farming practices that reduce GHG emissions. These 
practices may include implementing lower-intensity practices, reducing use of  pesticides and 
fertilizer that can offgas GHGs, adding carbon-rich compost to soils, and reducing tillage, all 
resulting in higher soil carbon  Note that not all organic farming systems or crops will reduce 
GHG emissions. 

5.3 Programs to Support Local Farming/Buy Local Programs 

This option would promote the production and consumption of locally produced agricultural 
goods, including transportation and heating fuel and plastics, which displace the consumption of 
goods transported from other states or countries. GHG reductions occur from reduced 
transportation-related emissions. 

This option would also encourage increased beneficial agricultural uses and buying local 
programs to meet the food needs of residents and institutions. 

5.4 Promotion of Urban Agriculture 

This option would promote participation in urban agriculture programs that reduce GHGs by 
sequestering carbon and reduce cooling costs by mitigating urban heat islands. It would also 
promote all forms of urban agriculture and intensification of plant density in urban settings 
through community gardens, backyard gardens, and green roofs.  This policy would also promote 
vegetation on vacant or abandoned lands. Urban agriculture programs also reduce transportation-
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related emissions by reducing food miles for urban consumers. Urban agriculture policies need to 
be sensitive to greenbelt taxing issues. 

5.5 Promotion of Farming Practices That Achieve GHG Benefits 

This policy serves as an umbrella that can cover a variety of farming practices. It would provide 
incentives to farmers for using production processes that achieve net GHG benefits, such as 
biotech crops or some farming practices that can reduce GHG emissions compared with 
conventional farming (e.g., use of no-till cultivation and fewer chemical inputs). This policy may 
include sustainable agriculture practices, such as conversion of mechanized farm equipment to 
animal-powered farm equipment, and may encourage use of appropriately sized farming 
equipment. 

AFW-6. FORESTRYÑ BIOMASS PROTECTION AND MANAGEMENT 

6.1 Forest ProtectionÑ Reduced Clearing and Conversion to Non-forest Cover 

Much of the carbon stored in forest biomass and soils can be lost as a result of land-use 
conversion. This option would reduce the rate at which existing forests are cleared. Easements, 
conservation programs, improved markets for timber and non-timber forest products, and 
payment for ecosystem services are some mechanisms that may be used. Implementation 
practices may also include education programs and technical and financial assistance for the 
467,000 private forest landowners in Kentucky, so they will be more willing to manage their 
forests. 

6.2 Urban Forestry 

This option would maintain and improve the health and longevity of trees in urban and 
residential areas to protect and enhance the carbon stored in tree biomass. Indirect emission 
reductions may also occur by reducing heating and cooling needs as a result of planting shade 
trees. This option would also promote software programs that can be used by cities and 
communities to track urban forestry. The option needs to be sensitive to greenbelt taxing issues. 

6.3 Reforestation of Understocked Forest Land 

This option would re-establish trees, at appropriate spacing, on forested land that is currently 
understocked; interplant stands that are currently thinner than carrying capacity to increase 
biomass and diversify age classes; avoid planting monocultures to minimize the risk of insects 
and disease, while increasing the habitat value for wildlife and overall biodiversity; Favor the 
planting of native trees appropriate to habitat type and local climate conditions; and consider 
future climate trends and plant species most able to adapt to and thrive with changing conditions. 

6.4 Afforestation and/or Restoration of Non-forested Land 

This option would establish forests on land that has not historically been forested (e.g., 
agricultural landÑ ÒafforestationÓ), and promote forest cover and associated carbon stocks by 
regenerating or establishing forests in areas with little or no present forest cover 
(ÒreforestationÓ). In addition, it would implement such practices as soil preparation, erosion 
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control, and stand stocking to ensure conditions that support forest growth. This policy can 
include forestation of previously mined surface mines as well as unforested riparian areas. 

6.5 Forest Management for Carbon Sequestration 

This policy focuses on forest management activities that promote forest productivity and increase 
the rate of CO2 sequestration in forest biomass and soils and in harvested wood products. 
Practices may include increased stocking of poorly stocked lands, age extension of managed 
stands, thinning and density management, fertilization and waste recycling, expansion of short-
rotation woody crops (for fiber and energy), expanded use of genetically preferred species, 
modified biomass removal practices, fire management and risk reduction, and pest and disease 
management. This policy would also encourage the use of native species and noninvasive 
species, and promote biomass removal practices to ensure forests and woodland regeneration and 
minimize soil loss.  

6.6 Mitigation of Forest Carbon Sequestration Loss and Emissions Due to Wildfire 

Programs that reduce the potential for and severity of wildfire also reduce GHG emissions by 
lowering the forest carbon lost during the fire in addition to the subsequent losses of carbon 
sequestration potential in the area impacted by wildfire. Prescribed fires may increase carbon in 
soil, and mechanical removal of biomass may provide sources of biomass that can be used for 
conversion to energy. Note that over 90% of KentuckyÕs wildland fires are caused by humans, 
50% of which are deliberately set.   

6.7 Mitigation of Forest Loss Due to Insects and Disease 

Programs that reduce insect damage to forests also reduce GHG emissions by maintaining the 
carbon sequestration achieved in healthy forests. Forests lost because of insects and disease 
provide space for exotic and invasive species, making reforestation difficult. Note that care 
should be given to protect stands whose treatment or replacement would be cost-prohibitive or 
very difficult (such as ash trees in urban areas, or hemlock stands killed by hemlock woolly 
adelgid). 

6.8 Silvicultural and Technological Improvements 

Adoption of water conservation, improved harvesting technology and equipment, and other 
GHG-reducing agricultural practices can be applied to silviculture.  This policy encourages 
private landowners to adopt best practices. Note that costs associated with improved harvesting 
technology may be prohibitive to many loggers. 

6.9 Wildlife Management to Encourage Vegetative Regeneration and Growth 

Overpopulation of ungulates (e.g., deer and elk), porcupines, and other wildlife that consume or 
injure young tree and shrubs can have a significant impact on regeneration and riparian 
(streamside and wetland) vegetation. Measures to effectively control populations and avoid 
concentration of animals in sensitive locations can allow regeneration and growth of important 
species, thus increasing the above-ground biomass and its ability to sequester carbon.  
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New studies suggest that because of trophic cascade effects of reintroducing top predators 
(especially wolves and cougars), undergrowth and riparian vegetation are significantly improved 
in growth rate and coverage. Predators keep wild ungulates more wary and cause them to move 
more frequently, reducing the concentrated impacts of continual grazing. Wildlife numbers, 
particularly in ungulate populations, are somewhat reduced, which also decreases the impact of 
browsing on emerging vegetation. Overall biodiversity is significantly increased, improving the 
vegetative health and resiliency of wildlands.  

6.10 Reforestation of Active Mining Operations and Previously Reclaimed Mined Lands 

This option would promote mine reforestation practices that (1) plant high-value hardwood trees 
on reclaimed coal-mined lands, (2) increase the survival and growth rates of planted trees, and 
(3) expedite the establishment of forest habitat through natural succession.   

The Forestry Reclamation Approach  (FRA) focuses on foresting reclaimed coal-mined land 
under the Surface Mining Control and Reclamation Act (http://arri.osmre.gov/ 
FRApproach.shtm). The Appalachian Regional Reforestation Initiative is a cooperative effort by 
the Appalachian states and the Office of Surface Mining to encourage restoration of high-quality 
forests on reclaimed coal mines in the eastern United States and to promote the FRA. (See more 
details at http://arri.osmre.gov/ and http://arri.osmre.gov/Partnerships/green_forest_works/ 
gfw.htm). Note that the Kentucky Department of Natural Resources has jurisdiction of reclaimed 
mined lands. 

AFW-7. FORESTRYÑ WOOD PRODUCTS AND WASTE 

7.1 Improved Mill Waste RecoveryÑ Utilization of Sawmill Residues and Emissions 

This option would improve treatment and cleaning of waste materials from paper mills, which 
can then be reused to manufacture additional wood products. It would ensure that sawmill by-
products are recycled or beneficially used for energy, and promote opportunities for using mill 
CO2 emissions to create chemical products, such as carbonates. Note that this option links to 
AFW-1.1 (Expanded Use of Biomass Feedstocks for Electricity, Heat, and Steam Production) 
and AFW-1.3 (Improved Energy Capture From Wood Waste and Biomass Combustion). 

7.2 Improved Logging and Other Residue Recovery 

This option would use more efficient logging methods to fully utilize harvested trees, which will 
minimize carbon losses from wood damaged during harvesting and maximize the potential for 
carbon sequestration in harvested wood products. It would process the logging remains, thereby 
efficiently minimizing waste; encourage  investment in better equipment and the State Master 
Logger certification program; establish markets for insect-damaged and low-quality wood from 
managed areas; and discourage timber theft, which undermines forest management best 
practices.   

7.3 Expanded Use of New, Reused, and Recycled Wood Products for Building Materials 

This option would increase the amount of renewable wood products used for residential and 
commercial building. Using wood products in place of other building materials can increase 
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carbon sequestration in wood products and displace GHG emissions associated with processing 
high-energy input materials, such as steel, plastic, and concrete. This option would also enhance 
reduction potential by promoting the use of locally grown wood because it has lower transport-
associated emissions. It would promote utilization of recycled or reusable wood products to 
reduce wood waste, and encourage certification programs, such as Leadership in Energy and 
Environmental Design (LEED), to put wood on an equal footing with other materials. A key 
need during implementation of this policy is the establishment of an in-state marketplace, where 
producers and buyers can find one another.   

7.4 Promotion of In-state Forestry Products 

This option would promote the production and consumption of locally produced forestry goods, 
which displace the consumption of goods transported from other states or countries and reduce 
transportation-related GHG emissions. This option would also encourage products that come 
from certified forests and certified industries. 

AFW-8. WASTE MANAGEMENTÑ WASTE MANAGEMENT STRATEGIES 

8.1 Advanced MSW Reuse, Recycling, and Organic Waste Management Programs 

This option would increase reuse, recycling, and composting programs in order to limit GHG 
emissions associated with landfill methane generation and with the production of raw materials. 
It would increase reuse and recycling programs for municipal solid waste (MSW), create new 
recycling programs, provide incentives for the reuse and recycling of construction materials, 
develop markets for reused and recycled materials, and increase average participation and 
recovery rates for all existing recycling programs. This option would also reduce the 
biodegradable fraction of waste emplaced through recycling of organic wastes (e.g., lawn and 
garden waste, food waste, wood, paper, and bio-based plastics); would encourage conversion 
technologies, including composting, anaerobic digestion, or hybrids of these technologies; and 
would include recycling of agriculture plastic waste (greenhouse plastic). Waste oils can serve as 
an energy feedstock. Reuse of waste materials leads to the highest GHG benefit by reducing the 
energy inputs associated with conversion of waste. 

8.2 Expanded Use of MSW and Yard Waste Biomass Feedstocks for Electricity, Heat, and 
Steam Production 

This option would increase the amount of biomass available for generating electricity and 
displacing the use of fossil energy sources. Local electricity or steam production yields the 
greatest net energy payoff. Note that this option is related to AFW-1.1, which uses biomass 
feedstocks for energy. 

8.3 Promotion of Bioreactor Technology 

A bioreactor landfill is essentially a landfill  in which liquid, temperature, and air (for aerobic 
processes) are managed in a controlled manner to achieve rapid stabilization of the landfillÕs 
food, green waste, and paper-waste constituents. To optimize the rapid stabilization of these 
wastes, moisture, gas composition, gas flow, and temperature must be carefully maintained and 
monitored. Bioreactor technology is used to accelerate waste stabilization, enhance gas 
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production and collection, control leaching, reduce volume, and minimize the long-term liability 
of waste. Note that leachate can be over-recycled, leading to problems with gas collection. 

8.4 Source Reduction Strategies 

This option would reduce the volume of waste from residential, commercial, and government 
sectors through programs that reduce the generation of waste. Reducing waste generation at the 
source reduces both landfill emissions and upstream production emissions. 

8.5 Resource Management Contracting 

Unlike traditional solid waste service contracts, resource management compensates waste 
contractors based on performance in achieving an organizationÕs waste reduction goals, rather 
than the volume of waste disposed of. As a result, resource management aligns waste contractor 
incentives with the goals to explore innovative approaches that foster cost-effective resource 
efficiency through prevention, recycling, and recovery. 

8.6 Waste Coal Recapture 

This option would maximize the efficiency of coal by utilizing waste coal. 

8.7 Waste Management Feedstocks for Liquid/Gaseous Fuels Production for Stationary and 
Mobile Applications 

This option would use MSW biomass (waste wood, landscape debris, other fiber) to produce 
liquid or gaseous biofuels for use in transportation or stationary energy needs. For example, this 
biomass could include cellulosic ethanol feedstocks, biomass gasification feedstocks, etc. 

8.8 Industrial Waste Management Programs 

This option would promote programs in the industrial sector to reduce, reuse, and recycle waste 
and would promote source reduction and organics management in the industrial sector. The 
recent organics management in the bourbon industry is an example. 

8.9 Utilization of Closed Landfills for Other Purposes 

This option would use the surface of closed landfills for development of greenfields or other 
purposes. Note that this option may have crossover with the land use sector (covered in the 
Transportation and Land Use Technical Work Group). 

AFW-9. WASTE MANAGEMENTÑ LANDFILL GAS STRATEGIES 

9.1 Flare Landfill Methane at Non-NSPS (Smaller) Sites 

This option would encourage smaller landfills that do not fall under environmental protection 
regulations to capture and flare methane gas. Flares are used to safely combust toxic and volatile 
gases from landfills and to convert methane gas, which has a relatively high global warming 
potential, to CO2. 
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9.2 Methane and Biogas Energy Programs 

This option would encourage and promote the use of anaerobic digesters and energy recapture 
for waste materials other than MSW at landfills (e.g., food processing waste). These projects will 
help prevent the emission of methane while producing clean energy. Anaerobic digesters make a 
two-fold contribution to climate protection: the usual unchecked discharge of methane into the 
atmosphere is prevented, and the burning of fossil fuels is replaced with renewable energy 
(biogas). 

9.3 Landfill Methane Energy Programs 

This option would use the renewable energy created at landfills by anaerobic digesters (methane) 
to make electric power, space heat, or liquefied natural gas. Some of these applications are 
already under development in the state; however, regulatory and legal barriers have limited the 
penetration of this option.   

AFW-10. WASTE MANAGEMENTÑ WASTEWATER MANAGEMENT ACTIVITIES 

10.1 Energy Efficiency/Technology Improvements 

This option would provide incentives for efficiency improvements or technology upgrades; 
encourage the setup of energy policies, energy audits, and energy cost tracking; and identify and 
implement energy improvements, such as using energy-efficient equipment and generating on-
site power (e.g., solar power, digester gas). 

Common energy efficiency improvements cover lighting, pumps, and fans. Other improvements 
can include:  

¥ Conversion of secondary aeration processes to fine-bubble diffusion and optimization of 
oxygen transfer efficiencies. 

¥ Research and development (R&D) of diffuser cleaning protocols. 

¥ R&D to increase removal of chemical oxygen demand in primary treatment tanks and 
clarifiers. 

¥ Evaluation of steam usage in plant processes and biofilters, optimization of use, and 
promotion of alternatives. . 

¥ R&D of options to optimize denitrification in secondary treatment; 

¥ R&D of ways to use wastewater biomass as an energy source, rather than a soil carbon 
source. 

Financial and performance analyses that may be conducted to assist the implementation of this 
option include: 

¥ Creation of a leveraged state revolving loan fund program to capitalize energy efficiency in 
municipal wastewater treatment plants (WWTPs). 

¥ Conducting benchmarking of energy use per million gallons treated in state to showcase 
good and deficient energy performance in this specific climate. 
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10.2 Lower Wastewater Processing Needs 

This option would develop and implement best practices for lowering water consumption and 
waste production in the industrial, commercial, and residential sectors. It would encourage and 
create incentives for R&D on methods or technologies to reduce water consumption and waste 
production, provide education to reduce water consumption and waste production, and promote 
the use of ÒreclaimedÓ water from WWTPs for the purpose of irrigating urban green space. 
Lower water consumption and production lead to lower GHG emissions. 

10.3 Install Digesters and Turbines or Engines 

This option would provide incentives to install anaerobic digesters to treat municipal waste and 
create methane, and would install turbines or reciprocating engines to generate electricity from 
the methane. Reductions occur via methane control and offsetting fossil energy use. This option 
would also provide incentives to recover heat from wastewater influent or effluent through the 
use of heat pumps, and would investigate opportunities for waste heat recovery from biogas 
combustion units (turbines, engines, flares).   

10.4 Wastewater Treatment Plant Biosolids for Energy Production 

This option would develop and implement methods for biosolids processing and use as a 
renewable energy sourceÑ for example, as a renewable fuel to be co-fired with other fuels in 
existing or new combustion units for the purpose of generating electricity, heat, or steam. 

10.5 Algae in Effluent and Bio-Oils as an Energy Source 

This option would provide financial incentive to research the production of bio-oils from algae or 
other microorganisms grown in wastewater effluents (which would reduce carbon, nitrogen, and 
phosphorus).  

10.6 Utilization of Biosolids as a Fertilizer Substitute 

This option would promote the use of residual biosolids from wastewater treatment plants on 
farms in order to replace fossil-derived fertilizers.  

10.7 Utilization of Stormwater Runoff for Green Space Irrigation 

This option would promote the use of rain runoff from streets, parking lots, and other paved 
areas for the purpose of irrigating green space in urbanized areas. Offsetting the use of water 
treated for domestic use offsets the GHG emissions associated with the energy consumed to treat 
domestic water.   
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Energy  Supply  Technical Work Group  

This document provides brief descriptions of the policy options contained in the corresponding 
Technical Work Group (TWG) Catalog of State GHG Reduction Policy Actions. The catalog and 
these brief descriptions will be developed more fully during the climate planning process in 
Kentucky.   

ES-1. EMISSION POLICIES AND OVERARCHING ITEMS 

1.0 Overarching Items 

Overarching items include any current commitments and goals associated with greenhouse gas 
(GHG) emissions. Examples include any efforts to develop GHG emission reduction goals and 
targets and an associated action plan for achieving them. Overarching items also include current 
and potential future regional initiatives, such as those developed under the auspices of the 
Regional Greenhouse Gas Initiative or the Western Climate Initiative. 

1.1 GHG Cap and Trade 

A cap-and-trade system is a market mechanism by which GHG emissions are limited or capped 
at a specified level, and those participating in the system are required to hold permits for each 
unit of emissions. Through trading, participants with lower costs of compliance can choose to 
overcomply and sell their additional reductions to participants for whom compliance costs are 
higher. In this fashion, overall costs of compliance are lower than they would otherwise be.  

The initial allocation of the allowances is a crucial policy decision. They can be auctioned (with 
the proceeds used to benefit consumers who will pay higher costs), or allocated to existing 
sources, or some combination of the two. Participants can range from a small group within a 
single sector to the entire economy. As with carbon taxes, the compliance obligation can be 
imposed ÒupstreamÓ at the fuel extraction or import level, or ÒdownstreamÓ at points of fuel 
consumption.  

Among the important considerations with respect to a cap-and-trade program are the sources and 
sectors to which it would apply; the level and timing of the cap; how allowances would be 
distributed (whether load-based or generation-based, how new market entrants are 
accommodated, how leakage is addressed, etc.); and what, if any, offsets would be allowed. 
Other issues to consider include which GHGs are covered; whether there is linkage to other 
trading programs; banking and borrowing; early reduction credit; what, if any, incentive 
opportunities may be included; use of any revenue accrued from permit auctions; and provisions 
for encouraging energy efficiency.  

The principal example of a GHG cap-and-trade system in the U.S. today is the Northeast and 
Mid-Atlantic statesÕ Regional Greenhouse Gas Initiative (http://www.rggi.org/).  
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1.2 Carbon/GHG Tax 

A GHG tax would be a tax on each ton of carbon dioxide equivalent (CO2e) emitted from certain 
sources. The tax could be imposed upstream, based for example on the carbon content of fuels 
(e.g., fossil fuel suppliers), or at the point of combustion and emission. Although taxed entities 
would pass some or all of the cost on to consumers, there would be competitive pressure to find 
cost-effective ways to lower (or offset) emissions. Consumers who see the implicit cost of GHG 
emissions in products and services could adjust their behavior to lower emissions and reduce 
costs. The program can be designed to be Òrevenue neutralÓ (not a net tax increase), for example, 
by offsetting costs with a corresponding tax reduction (income, payroll, business, etc.); can fund 
policies and programs to assist with reducing GHG emissions; or can be directed to helping the 
competitiveness of industries or assisting communities affected by the tax. 

1.3 Generation Performance Standards and/or Mitigation Requirements for Electricity  

A generation performance standard (GPS) is a mandate that requires load-serving entities to 
acquire electricity, or power plant developers to build and operate new generation, with a per-
unit emission rate below a specified mandatory standard. In some cases, GHG offsets or credits 
can be used to mitigate emissions and achieve compliance. A market-based variation of a GPS 
would allow generators with emission rates lower than the GPS to sell their extra ÒcreditsÓ to 
generators with emission rates higher than the standard.  

1.4 GHG Targets or GHG Performance Standards  

The setting of GHG targets or performance standards, either mandated or aspirational, can be a 
mechanism to identify desired GHG emission reductions from a specific baseline year. The rate 
and amount of reductions from a business-as-usual emission curve are determined by year. In 
addition to or in lieu of targets, performance standards addressing emission levels and types can 
be set.  

1.5 Technology Research and Development 

Research and development (R&D) funding can be targeted toward a particular technology or 
group of technologies as part of a state initiative to build an industry around that technology in 
the state, and/or to set the stage for adoption of the technology for use in the state. For example, 
an agency can be established with a mission to help develop and deploy energy storage 
technologies. R&D funding can also be made available to any renewable or other advanced 
technology through an open bidding procedure (i.e., driven by bids received rather than by a 
focused strategy to develop a particular technology). Funding can also be given for 
demonstration projects to help commercialize technologies that have already been developed, but 
that are not yet in widespread use. Finally, funding could be targeted to increase collaboration 
among existing institutions in the state for R&D. 

Technology R&D is necessary for the preservation of a reliable electricity supply under the 
carbon constraints that are being contemplated as a matter of public policy. A single technology 
will not accomplish the broad objectives; rather, technologies of various types and that now exist 
at various points along the technology development curve will require consideration. 
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1.6 Integrated Resource Planning 

Integrated resource planning (IRP) is a planning process that strives to meet needs for electricity 
services in a manner that meets multiple objectives, such as least cost, meeting emission 
standards, fuel diversity, renewable portfolio standard (RPS) requirements, etc. An IRP process 
should include evaluation of all options, from both the supply and the demand sides, in a fair and 
consistent manner, building in flexibility to account for future uncertainties. While originally 
targeted primarily toward cost minimization, IRP processes have increasingly considered the 
environmental risks and the potential costs associated with future regulation of GHGs. 

Kentucky could add the cost of future carbon constraints to utility IRP requirements. Utilities in 
Kentucky have had to prepare IRPs since the 1990s, and more recently they have considered the 
impacts of carbon constraints as sensitivity runs within their IRP analyses. Kentucky does not yet 
require IRPs to quantify environmental risks and costs associated with GHGs or stipulate how 
this information will affect regulatory decisions. The required addition of the cost of future 
carbon constraints could have an impact on what resources are pursued in these plans. 

1.7 Carbon Markets 

Numerous U.S. companies and organizations, including many utilities, have taken on voluntary 
GHG reduction commitments. Some of these are organized through the U.S. Environmental 
Protection AgencyÕs (EPAÕs) Climate Leaders program. These commitments can be based on 
total GHG emissions in a given year, or can be defined on an intensity basis (tons of CO2e per 
megawatt-hour [MWh] generated or delivered). Some entities with voluntary commitments also 
transact through the Chicago Climate Exchange, a self-regulating pilot program for reducing and 
trading GHG emissions in North America. 

1.8  Midwest Renewable Energy Planning Group 

This policy option would develop a Midwest Renewable Energy Planning Group to coordinate 
renewable energy development between Kentucky and neighboring states. Issues to be addressed 
would include identifying and bringing down barriers to large-scale development of renewable 
energy in the region; identifying and resolving transmission grid issues that restrict transmission 
of renewable power across the region and into Kentucky; identifying administrative or legal 
barriers to large-scale development of renewable energy; sharing best practices; and developing a 
strategy for large-scale transition to renewable power in the region over the next one to two 
decades. 

[NOTE: This proposed policy might better be developed in the Cross-Cutting Issues 
TWG.] 

ES-2. RENEWABLE ENERGY AND ENERGY EFFICIENCY 

2.1 Renewable and/or Environmental Portfolio Standard 

A renewable portfolio standard (RPS) requires utilities to supply a certain, generally fixed 
percentage of electricity from an eligible renewable energy source(s). About 20 states currently 
have an RPS in place. In some cases, utilities can also meet their portfolio requirements by 
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purchasing renewable energy certificates (RECs) from eligible renewable energy projects. With 
REC Òtrading,Ó it may be beneficial to consider a variety of renewable resources. 

Similar to an RPS, an environmental portfolio standard (EPS) requires utilities to supply a 
certain, generally fixed percentage of electricity from both eligible renewable energy source(s) 
and energy efficiency or other GHG emission-reducing technologies. About 20 states currently 
have an RPS in place, while only a handful has implemented an EPS.  

2.2 Grid-Based Renewable Energy Incentives and/or Barrier Removal  

This policy option reflects financial incentives to encourage investment in renewable energy 
resources, such as wind and solar resources. Examples include (1) direct subsidies for 
purchasing/selling renewable technologies; (2) tax credits or exemptions for purchasing 
renewable technologies; (3) renewable energy payments (REPs, sometimes called feed-in 
tariffs), which provide direct payments to renewable generators for each kilowatt-hour (kWh) of 
electricity generated from a qualifying renewable facility; (4) tax credits for each kWh generated 
from a qualifying renewable facility; and (5) regulatory policies that provide incentives and/or 
assurance of cost recovery for utilities that invest in central station renewable energy systems. In 
addition, this policy option would make it a priority for the relevant state agencies to identify and 
rectify barriers to the development of renewable resources in the state. 

Considerations for this option could also include interconnection standards and 
production/performance-based incentives (e.g., statewide program or rebateÑ such as in the form 
of dollars per kWhÑ designed to encourage the use of renewable energy by offering production 
payments for grid-tied electricity generated by wind, solar, and biomass resources). 

2.3 Distributed Renewable Energy Incentives and/or Barrier Removal  

This option is analogous to Energy Supply ES-2.2, but focuses on providing incentives for and 
removing barriers to distributed renewable energy resources throughout the state. Considerations 
for this option could include corporate tax incentives, sustainable building tax credits, wind and 
solar energy tax deductions, renewable energy bond programs, personal tax incentives, sales tax 
incentives, lease purchase programs, grant programs, and loan programs. 

One purpose of the incentives could be to achieve a balance between utilities (investor-owned 
utilities, cooperatives, and municipals) that desire to venture into distributive generation and 
renewable energy and consumers who desire to invest in distributed generation and renewable 
energy. Incentives would be crafted to ensure that neither party is disadvantaged. 

2.4 Combined Heat and Power Incentives and/or Barrier Removal  

Combined heat and power (CHP) can reduce GHG emissions by increasing the overall efficiency 
of fuel use. However, there are numerous barriers to CHP, including inadequate information; 
institutional barriers; high transaction costs because of small projects; high financing costs 
because of lender unfamiliarity and perceived risk; "split incentives" between building owners 
and tenants; and utility-related policies, like interconnection requirements, high standby rates, 
exit fees, etc. The lack of standard-offer or long-term contracts, lack of payment at avoided-cost 
levels, and lack of recognition for emission reduction value provided also create obstacles. 
Policies to remove these barriers can include improved interconnection policies, improved rates 
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and fees policies, streamlined permitting, recognition of the emission reduction value provided 
by CHP and clean distributed generation (DG), financing packages and bonding programs, 
power procurement policies, education and outreach, etc. 

Financial incentives for CHP could include (1) direct subsidies for purchasing/selling CHP 
systems given to the buyer/seller; (2) tax credits or exemptions for purchasing/selling CHP 
systems given to the buyer/seller; (3) tax credits or exemptions for operating CHP systems; (4) 
an REP, which is a direct payment to CHP owners for each kWh of electricity or British thermal 
unit (Btu) of heat generated from a qualifying CHP system; and (5) tax credits for each kWh or 
Btu generated from a qualifying CHP system. 

[NOTE: This option is analogous to ES-2.2, Grid-Based Renewable Energy Incentives 
and/or Barrier Removal.] 

2.5 Green Power Purchases and Marketing 

Green power refers to electricity produced by environmentally benign sources, such as wind, 
solar, biomass, and hydroelectric generating resources. These programs allow consumers to 
purchase Ògreen tagsÓ along with their electricity, ensuring that a quantity of electricity equal to 
their purchase contributed to the development and support of renewable resources. Generally 
voluntary, these programs can be implemented on a statewide or regional basis.  

2.6 Pricing Strategies to Promote Renewable Energy (e.g., Net Metering) 

Kentucky has net metering but it is currently limited to 30 kW. Current statutes do not call for 
the purchase of surplus production by the utility. In the neighboring state of Ohio, net metering 
has no size limit, and utilities purchase excess production at net metering rates.  

This policy option would remove KentuckyÕs 30-kW limit and add provisions for purchase of 
surplus production. Pricing and metering strategies can provide price signals and revenue 
streams to support investment in and optimal operations of renewable energy systems. Net 
metering allows owners of grid-connected DG (generating units on the customer side of the 
meter, often limited to some maximum kW level) that generate excess electricity to sell it back to 
the grid, effectively Òturning the meter backward.Ó 

Net metering provides several incentives for renewable DG by reducing transaction costs (e.g., 
no need to negotiate contracts for the sale of electricity back to the utility) and increasing 
revenue by setting compensation at retail electricity rates, rather than at utility avoided costs. The 
state could adopt rules for net metering and interconnection for renewable energy systems (e.g., 
up to 2 megawatts [MW] in capacity). Qualified renewable generators could be categorized into 
tiers. 

In addition to net metering, pricing strategies of relevance to distributed renewable energy 
systems can include REPs (sometimes called feed-in tariffs), and Òtime-of-useÓ rates, which are 
fixed rates for different times of the day and/or for different seasons that reflect the time-varying 
value of electricity.  

[NOTE: See new policy ES-2.17, Feed-in Tariff.] 
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2.7 Renewable Energy Development Issues (Zoning, Siting, etc.) 

Policies can be developed to help overcome barriers to renewable energy development. 
Institutional and market barriers include price distortions, failure of the market to value the 
public benefits of renewable energy and the social cost of fossil fuel technologies, inadequate 
information, institutional barriers to grid interconnection, high transaction costs because of small 
projects, high financing costs because of lender unfamiliarity, and perceived risk. These barriers 
can be overcome through a suite of financial and regulatory redresses, as well as through 
information and public education campaigns.  

Financial obstacles can be addressed through property tax exemptions, exclusions, and credits; 
personal income tax credits or deductions to cover the expense of purchasing and installing 
renewable energy equipment; loan programs to aid in financing the purchase of renewable 
energy equipment; and grant programs designed for R&D or to help a project achieve 
commercialization. 

Regulatory policies can include solar or wind easements of access rights; development guidelines 
at the local level to enhance renewable energy generation (e.g., requiring proper street 
orientation); and requirements that utilities provide information and utility leasing programs for 
renewable energy production to customers in remote regions. 

2.8 Demand-Side Energy Efficiency (RCI Focus) 

Demand-side energy efficiency incentivizes energy efficiency in the consumer sector. Smart 
metering to allow consumers to interact and manage energy use is part of this policy. (See the 
Residential, Commercial, and Industrial [RCI] TWG Brief Catalog Descriptions.) 

2.9 Hydro Efficiency Improvements, Capacity Increase, and Barrier Removal  

This policy option would improve the efficiency in operations and outputs from hydropower and 
remove barriers to incorporating efficiency measures. 

Kentucky has untapped hydro potential at existing dams, including large dams, such as the 
Kentucky-owned navigational dams on the Ohio River. Most hydroelectric power comes from 
the potential energy of dammed water driving a water turbine and generator. Hydroelectric 
power generation can occur at different scales, from small to large. Small hydro plants produce 
up to 10 MW, although projects up to 30 MW in North America are considered small hydro and 
typically have the same regulations. Since hydroelectric dams do not burn fossil fuels, they do 
not directly produce carbon dioxide (CO2) or other GHGs. While some CO2 is produced during 
the manufacture and construction of the project, this is typically a tiny fraction of the operating 
emissions of equivalent fossil-fuel electricity generation. However, siting hydroelectric plants 
can be difficult and controversial, due to such factors as technical feasibility, other 
environmental and habitat concerns, property value impacts, and safety considerations, among 
others. 

Incentives, government investment, Òright-sizingÓ regulatory standards, and other approaches 
can be used to encourage efforts to identify and develop hydropower opportunities. 
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2.10 Utility Energy Efficiency Incentives and Barrier Removal 

This policy option reflects financial incentives and barrier removal for utilities to encourage 
investment in energy efficiency and conservation technologies. This option could include tax 
incentives, direct subsidies, or policies that reduce the regulatory burden for implementing 
energy efficiency measures. 

Considerations for this option could include corporate tax incentives, sustainable building tax 
credits, green building incentives, green building standards for state facilities, energy efficiency 
bond programs, personal tax incentives, sales tax incentives, lease purchase programs, grant 
programs, and loan programs.  

2.11 Consumer Energy Efficiency Incentives and Barrier Removal 

This policy option reflects financial incentives and barrier removal for consumers to encourage 
investment in energy efficiency and conservation technologies. Considerations for this option 
could include corporate tax incentives, sustainable building tax credits, green building incentives, 
green building standards for state facilities, energy efficiency bond programs, personal tax 
incentives, sales tax incentives, lease purchase programs, grant programs, and loan programs. 

2.12 Research and Development for Renewable Technologies 

This option is similar to ES-2.7, above, but focuses on specific R&D efforts related to renewable 
energy technologies.  

2.13 Co-Location or Integration of Energy-Producing Facilities 

This policy option would encourage the co-location of integrated energy-producing facilities to 
enable the more efficient utilization of heat and energy. Examples of this co-location include co-
firing of biomass or the integration of ethanol and biodiesel facilities. 

2.14 Wind Energy Potential Evaluation 

This policy option would install 10 metrological towers at prime locations identified in the new 
National Renewable Energy Laboratory (NREL) study. The NREL study shows that Kentucky 
has about 700 MW of potential wind capacity at 100 meters with a capacity factor of over 30%, 
and 40,000 MW of wind potential at 100 meters with a capacity factor of over 25%. These best 
sites need to be identified. With over 40,000 MW of potential at a 25% capacity factor, this 
suggests that the Commonwealth may have tremendous potential with higher capacity factors at 
120 meters, which could be determined by collecting 120-meter data (120-meter wind turbine 
towers are now designed and are starting to be built). The higher metrological towers proposed 
here should cost about $20,000 each. The development of good wind data at higher hub heights 
could help to convince utilities and independent producers to locate wind farms in Kentucky. 

2.15 Photovoltaic Demonstration Projects 

This policy option would provide subsidies to facilitate the installation of five grid-connected 
photovoltaic (PV) plants, each plant a minimum of 1 MW and at least one plant a minimum of 5 
MW. Large-grid-connected PV plants are being installed around the country, primarily where 
state subsidies help with the cost. The cost of this new technology continues to drop. Kentucky 
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needs to interconnect some of these plants to utilities in the state, so they might gain experience 
and collect data to determine the impact of these plants on their systems, particularly the ability 
to produce power during summer peak periods. [NOTE: This could be incorporated into ES-
2.2, Grid-Based Renewable Energy Incentives and/or Barrier Removal.] 

2.16  Inclined Block Rates 

Inclined block rates send pricing signals to customers to encourage conservation of energy and 
reductions in GHG emissions. Some states have historically approved declining block rates, 
which reduce the per-unit cost of energy as consumption increases. Inclined block rates do the 
reverseÑ they increase the per-unit cost as consumption increases. This would serve to 
discourage consumption and encourage efficiency and conservation. 

[NOTE: This is also proposed as RCI-1.14 and RCI-5.4.] 

2.17 Feed-in-Tariff 

Under a feed-in tariff, utilities would be required to purchase renewable energy from producers 
under long-term contracts. Rates would be established by the Public Service Commission, so 
producers could make a reasonable return. Any extra costs could be recovered by the utilities 
from their ratepayers.  

Feed-in tariffs have been adopted in other states as a way to promote the installation of new 
renewable resources. They could apply to the following renewable energy technologies: solar, 
wind, biogas (including landfill gas), low-impact biomass, geothermal, and new-capacity 
hydroelectric. Feed-in tariffs work by establishing a market in which investors can make a 
reasonable profit and provide long-term stability for those investments. The Public Service 
Commission could establish different purchase rates for each technology, depending on the costs 
associated with those plants. Residential-, commercial-, and utility-scale systems would all be 
eligible to participate. Feed-in tariffs have been considered by the State Legislature. 

2.18 Pyrolysis Demonstration/Evaluation Projects 

Pyrolysis is a noncombustion heat treatment that chemically decomposes waste by applying heat 
to the waste in an oxygen-free environment. The byproducts of the process include heat, char, 
oil, and combustible gases. The combustible gases are being used in some instances as a fuel 
source to heat the decomposition process and as the energy source for internal-combustion 
generators. Unsorted municipal waste as well as various bio-wastes can be used as 
feedstock. Commercial-scale demonstration projects could be sponsored by or promoted using 
state-funded incentives. [NOTE: This could be included under ES-2.12, Research and 
Development for Renewable Technologies, or ES-1.5 Technology Research and 
Development, especially if one of these is to be restated as “Research, Development, and 
Demonstration.”] 



Brief Descriptions of State Policy Actions 

  E-22 

ES-3. FOSSIL FUEL AND NUCLEAR ELECTRICITY 

3.1 Advanced Fossil Fuel Technology (e.g., IGCC, CCSR, Advanced Pulverized Coal, CFB) 
Incentives, Support, or Requirements  

Advanced fossil technologies include more efficientÑ and thus lower-emittingÑ generation 
technologies. Advanced fossil technologies combined with carbon capture and sequestration or 
reuse (CCSR) may have the potential to significantly lower CO2 emissions associated with fossil 
fuel-based electricity generation. Advanced fossil technologies that could be considered include 
integrated gasification combined-cycle (IGCC), advanced pulverized coal, and advanced 
circulating fluidized-bed (CFB) technology. 

Policies to encourage the development of these technologies may include mandates or incentives 
to use advanced coal technologies for new coal plants, such as a mandate that requires new fossil 
fuel-fired power plants to achieve a specific low net CO2 emission rate. Alternatively, a mandate 
might require that all or a portion of new coal plants be of a certain type, such as IGCC. 
Incentives may take the form of direct subsidies or assistance in securing financing, and/or off-
take agreements. A combination of mandates and incentives is also possible. 

Policies to encourage CCSR could include a state agency or department within an existing 
agency tasked with promoting CCSR, evaluation studies to identify geologically sound 
reservoirs, R&D funding to improve CCSR technologies, and/or financial incentives or mandates 
to capture and store or capture and reuse carbon. 

3.2 Efficiency Improvements and Repowering Existing Plants 

Efficiency improvements refer to increasing generation efficiency at power stations through 
incremental improvements at existing plants (e.g., more efficient boilers and turbines, improved 
control systems, or combined-cycle technology). Repowering existing power plants refers to 
switching to lower- or zero-emitting fuels at existing plants, or for new-capacity additions, 
including use of biomass or natural gas in place of coal or oil. Policies to encourage efficiency 
improvements and repowering of existing plants could include incentives or regulations as 
described in other options, with adjustments for financing opportunities and emission rates of 
existing plants. 

3.3  Biomass Co-firing at New Fossil Fuel Power Stations 

This policy option would promote the co-firing of biomass at new fossil fuel power stations to 
reduce GHG emissions and the use of fossil fuels in general.  

3.4 Nuclear Power Review, Support, and Incentives 

This policy option would conduct an inventory of existing capacity, and develop supporting 
measures and a range of incentives to encourage and promote existing nuclear power. [NOTE: 
Not applicable in Kentucky.] 
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3.5  Relicensing/Up-rating Existing Nuclear Power 

Nuclear plant relicensing allows a nuclear power plant to extend the life of the facility for 20 
years past its original 40-year license term. This is considered a low-cost and low-emission 
source of energy because there are limited additional capital costs or additional embodied 
emissions associated with extending the life of fully depreciated and operating nuclear plants. 
The Nuclear Regulatory Commission (NRC), the nationÕs regulatory authority for nuclear power, 
considers the relicensing program one of its major cornerstones of current regulatory activity. A 
nuclear power plant up-rating is a process whereby a licensee receives approval from the NRC to 
operate a plant at a higher power level than the level authorized in the original license. [NOTE: 
Not applicable in Kentucky.] 

3.6 New Nuclear Energy Capacity 

Nuclear power has historically been a low-GHG source of electricity. However, no new 
commercial reactor has come on line in the U.S. since 1996 due to high capital costs, the absence 
of a repository or technology for permanent disposal of nuclear waste, and public concerns for 
safety. The federal government has been supportive of nuclear expansion, emphasizing its 
importance in maintaining a diverse energy supply and its reputation for producing electricity 
with negligible pollutant emissions during operation. Congress has also offered significant 
financial subsidies for new nuclear plants in an effort to jump-start the industry, including 
limitations on liability for nuclear accidents. 

Steps to encourage nuclear power options in the state would have to begin with the removal of 
the statutory ban against constructing a nuclear plant in Kentucky (KRS 278.600-610), and could 
include the provision of streamlined siting review and a streamlined appeals process. The state 
could develop finance authority to assume the developer role (and potentially an equity 
ownership role) for new nuclear resources. Under such a scenario, the state would not need to be 
an operator of nuclear facilities. Instead, it could serve as a facilitator in developing a new 
nuclear facility, recognizing the cost and financing burdens such a facility could impose on 
existing state companies. Small-scale nuclear power options could also be considered. 

ES-4. FOSSIL FUEL PRODUCTION, PROCESSING, AND DELIVERY 

4.1 Oil and Gas Production: GHG Emission Reduction Incentives, Support, or 
Requirements 

Emissions of both methane (CH4) and CO2 can be reduced in oil and gas production. Natural gas 
consists primarily of CH4, a potent GHG. Any reduction in leaks during production, processing, 
and transportation/distribution avoids GHG emissions. Stopping these leaks may also be 
economically beneficial because it can prevent the waste of valuable product. The EPA Natural 
Gas STAR program offers numerous methods of preventing leaks, including preventive 
maintenance (improving the overall efficiency of the gas production and distribution system); 
reducing flashing losses (releases when pressure drops at storage tanks, wells, compressor 
stations, or gas plants); and changing and replacing parts and devices to reduce leaks and 
improve efficiency. States could take steps to encourage all oil and gas production companies 
operating in-state to participate in the EPA Gas STAR program. 
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4.2 Natural Gas Transmission and Distribution 

As with leaks of CH4 in oil and gas operations, any reduction of leaks during production, 
processing, and transportation/distribution reduces GHG emissions to the atmosphere and 
prevents the waste of valuable product.  

4.3 Oil Refining: GHG Emission Reduction Incentives, Support, or Requirements 

Options for reducing CH4 and CO2 emissions during the production of liquid fuels at oil 
refineries include various efficiency measures, such as enhanced CHP, along with carbon capture 
and storage (CCS). Regulations, incentives, and/or support programs can be applied to achieve 
these reductions. 

4.4 Coal Production: GHG Emission Reduction Incentives, Support, or Requirements 

CH4 and CO2 emissions can be reduced in a number of ways, and CH4 can be recovered in the 
production of coal. These options include various efficiency measures, use of CHP for 
operations, CCS, and capture and use (or at least flaring) of CH4 that would otherwise be vented 
to the atmosphere. Regulations, incentives, and/or support programs can be applied to achieve 
these goals. 

4.5 Coal-to-Liquids and Gas-to-Liquids Production: GHG Emission Reduction Incentives, 
Support, or Requirements 

Coal can also be converted into liquid fuels like gasoline or diesel by several different processes. 
Coal-to-liquids plants are typically energy intensive, producing about 10 times more CO2 
emissions than conventional oil refineries in order to produce liquid fuels. However, with CCS 
(and co-production of electricity and liquid fuels), such emissions can be substantially reduced.2 
Regulations, incentives, and/or support programs can be applied to achieve these goals. 

Gas-to-liquids (GTL) technology could also be assessed for its GHG reduction potential when 
coupled with CCS options. GTL is a refinery process to convert natural gas or other gaseous 
hydrocarbons into longer-chain hydrocarbons in liquid form. 

4.6 Low-GHG Hydrogen Production Incentives and Support 

Hydrogen is not an energy source, but rather an energy carrier. It must be produced from other 
energy resources, such as fossil fuels (coal, oil, gas), renewable electricity (wind, solar), 
renewable fuels (biofuels, landfill gas), or nuclear power. However, it may facilitate the 
avoidance of GHG emissions by storing energy produced when and where available to be used 
when needed. The net GHG implications of producing hydrogen depend on the energy resource 
from which it is produced. To produce hydrogen from fossil fuels with low-GHG emissions, it 
would be necessary to do it in conjunction with CCS. Policies in support of this option would 
provide incentives to projects that help develop or deploy low-GHG hydrogen production 

                                                
2 International Energy Agency, Energy Technology PerspectivesÑ Scenarios and Strategies to 2050, 2006. Available 
at: http://www.iea.org/textbase/publications/free_new_Desc.asp?PUBS_ID=1693. Well-to-wheel GHG emissions 
from coal liquids are approximately twice those of conventional oil products. Co-generation and carbon capture and 
storage can reduce those emissions to levels similar to, or slightly below, those of conventional oil products. 
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technologies, as well as advance the technology of efficiently storing electric energy as hydrogen 
and converting it back to electricity.  

4.7  Shale Gas Development 

In the last few years with the advent of natural gas shale discoveries within the continental 
United States, the marketable supply of natural gas reserves has increased significantly. As a 
result, price volatility has moderated and natural gas has re-emerged as a strong viable candidate 
to reduce carbon emissions. Kentucky has potential opportunities in the Illinois Basin fields 
located in western Kentucky and the Marcellus fields located in eastern Kentucky. Both options 
need to be investigated regarding the market potential of developing both areas and the possible 
carbon impact of shifting to greater utilization of Kentucky shale gas reserves as an energy 
source. 

4.8 Infrastructure to Facilitate Transition to Natural Gas in Transportation 

This policy option would offer incentives to private providers of compressed natural gas (CNG) 
infrastructure for vehicular use. The development of an alternative-fuel infrastructure can aid in 
the promotion of CNG or alternative-fuel use and offset the expense of equipment and 
installation costs. The convenient locations of stations offering CNG or other alternative fuels at 
competitive prices can increase the use of the fuels.  

In addition, Kentucky should investigate the capability of the existing NG transmission and 
distribution (T&D) networks to meet potential transportation demands in the future.  

[NOTE: This is analogous to TLU-3.6, Alternative-Fuel Infrastructure Development.] 

ES-5. CARBON CAPTURE AND STORAGE OR REUSE (CCSR) 

5.1 CCSR Enabling Policies (Administration, Regulation, Liability) 

Carbon capture and storage or reuse (CCSR) is a process that includes separation of CO2 from 
industrial and energy-related sources, transport to a storage location, and permanent or long-term 
storage in isolation from the atmosphere. Ideally, the CO2 from large point sources, such as 
power plants, can be compressed and transported for storage in geological formations, in the 
ocean, in mineral carbonates, or for use in industrial processes. Captured carbon can also be used 
for enhanced recovery of oil and gas (see ES-6.4, Environmental/GHG Emissions Disclosure). 
The net reduction of emissions to the atmosphere through CCSR depends on the fraction of CO2 
captured, the relative increase in CO2 production resulting from loss in the overall efficiency of 
power plants that capture carbon, energy used for transport and storage, any leakage from 
transport, and the fraction of CO2 retained in storage over the long term. 

5.2 CCSR Incentives and Infrastructure  

Policies to encourage development of CCSR technology could include a state agency or 
department within an existing agency tasked with promoting CCSR, financial incentives to 
capture and store or capture and reuse carbon, and/or mandatesÑ coupled with technical 
feasibility and cost- and investment-recovery mechanisms, if appropriateÑ to capture and store 
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or reuse CO2 from power plants. Creating incentives to build and operate the rather complex 
infrastructure for CCSR is also part of the incentive system. 

5.3 CCSR Research and Development 

There are technological as well as financial barriers to implementation of CCSR. While 
separation, capture, and transport of CO2 are themselves mature technologies, only three 
industrial-scale storage projects are currently in operation: the Sleipner project in an offshore 
saline formation in Norway, the Weyburn enhanced oil recovery project in Canada, and the In 
Salah project in a gas field in Algeria. Further R&D funding to improve CCSR technologies and 
evaluation studies to identify geologically sound reservoirs will be needed for this technology to 
play a significant role in reducing GHG emissions.  

5.4 Enhanced Oil Recovery Using CO2 

This policy option would use CO2 as a way to increase the amount of oil recovered from an oil 
field. This technology injects CO2 into an oil reservoir, which displaces oil not recovered by 
other methods. In addition, the CO2 increases the viscosity of the oil, allowing it to flow more 
quickly. Enhanced oil recovery provides an opportunity for sequestration of CO2 with economic 
incentives. 

ES-6. OTHER ENERGY SUPPLY OPTIONS (INCLUDING ENABLING POLICIES) 

6.1 Transmission System Upgrading 

Measures to improve transmission systems to reduce bottlenecks and enhance throughput may be 
required to satisfy long-term electricity demands and improve the efficiency of operations 
system-wide. Opportunities may exist to substantially increase transmission line carrying 
capacity through the implementation of new construction and retrofit activities on the 
transmission grid, including incorporating advanced composite conductor technologies, 
capacitance technologies, and grid management software. Siting new transmission lines can be a 
difficult process, given their cost and their local impacts on the environment and on the use, 
enjoyment, and value of property. Policy measures in support of this policy option could provide 
incentives to utilities to upgrade transmission systems and reduce barriers to siting new 
transmission lines.  

6.2 General Distributed Generation Support (Interconnection Rules, Net Metering, etc.) 

Well-designed interconnection rules will ensure that distributed power products meet minimum 
requirements for performance, safety, and maintenance, at the same time significantly advancing 
the commercialization of these technologies. Such rules, generally developed and administered 
by a state's public utility commission, establish clear and uniform processes and technical 
requirements for connecting DG systems to the electric utility grid. Interconnection standards 
will reduce barriers to connection of DG systems to the grid. Connecting to the grid enables the 
facility to (1) purchase power from the grid to supply supplemental power as needed, for 
example, during periods of planned system maintenance; (2) sell excess power to the utility; and 
(3) maintain grid frequency and voltage stability, as well as utility worker safety. This topic is of 
particular interest, as the federal Energy Policy Act of 2005 directed states to consider upgrading 
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their standards for interconnecting small generators within one year of enactment. (See 
http://www.epa.gov/chp/index. 
html for more information on the effects of federal legislation on DG systems and CHP.) 

6.3 Reduce Transmission and Distribution Line Losses 

Several energy efficiency measures can be implemented to reduce T&D line losses of electricity. 
Utilities use a variety of components throughout the T&D system to manage losses. Increasing 
the efficiency of these components can further reduce losses and associated GHG emissions. For 
example, Vermont offers a rebate to encourage the installation of energy-efficient transformers. 
Regulations, incentives, and/or support programs can be applied to achieve greater efficiency of 
T&D system components. 

6.4 Environmental/GHG Emissions Disclosure 

Emission disclosure requires GHG emitters to publish their estimated GHG emissions on a 
regular (e.g., annual) basis. In addition to emissions, disclosure can include an accounting of 
business risks due to climate change, such as assets in danger of weather-related damage, threats 
to market share, and risks of future regulation. Environmental disclosure allows investors and 
consumers to obtain information regarding a firmÕs GHG emissions and climate risks, so as to 
make more informed purchasing and investment decisions, and provide an incentive for firms to 
reduce risk in these areas by, among other actions, reducing their CO2 footprints. In the case of 
energy supply, environmental disclosure would take the form of providing consumers and 
stockholders with information on carbon emissions per kWh in a manner that would help them 
make informed decisions about electricity purchases and consumption, as well as evaluate 
investment risks. Environmental disclosure is effective particularly in areas where consumers 
have an opportunity select their electricity provider.  

6.5 Public Benefits C harge  Funds  

A public benefits charge (sometimes call systems benefits charge) is a fee assessed to utility 
customers based on their use of energy that is to be spent on public goods, such as energy 
efficiency. In many deregulated states, the public utility commissions have lost the ability to 
require efficiency programs of the electric utilities, so the public benefits charge has been 
introduced as a non-bypassable charge on electric bills. The funds collected are then provided to 
a third party to provide energy efficiency programming. The funds could be used to fund rebates 
for buyers of new, low-GHG-emitting technologies through a very small surcharge on electricity 
consumption. 

6.6 Regulatory Reform for Electric Co-ops 

This policy option would create more flexibility and incentives for electric co-ops to optimize 
energy efficiency, with an emphasis on energy saved versus energy used.  

6.7 N2O Reduction Co-Benefit 

Nitrous oxide (N2O), a minor component of total oxides of nitrogen (NOx) emissions from fossil 
fuel combustion, is one the most powerful GHGs. Each ton of N2O represents greater than 300 
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tons of CO2e. Emission policies further reducing NOx emissions from power plants would have 
the additional benefit of reducing releases of N2O into the atmosphere.  

6.8 Smart Grid Policies 

Smart Gridª  systems promote efficiency through improvements in system stability and better 
control technology and systems integration. Capabilities include enhanced utility and consumer 
feedback and control of electricity usage and enhanced integration of DG and intermittent 
renewable generation. 

6.9 Landfill Gas Demonstration/Evaluation Projects 

According to the EPA list of landfill gas (LFG) supply candidates,3 Kentucky has 17 candidates 
for LFG recovery. The list is by no means all-inclusive. According to some studies, a landfill in a 
county with a feed-in population of approximately 40,000 can be expected to produce 
approximately 10,000 cubic feet (CF) per hour of methane. If a given state with a population of 
approximately 4 million landfills the waste it generates, it might recover an estimated 1,000,000 
CF of gas per hour. Assuming methane has the same Btu value as natural gas, this is equivalent 
to 1,000 Btu/CF, or 1 billion Btu per hour of recoverable energy. Also according to EPA, the 
oxidation (burning) of LFG reduces the GHG effect by a factor of 21 to 1. Technology currently 
exists and is improving for LFG recovery and conversion.  

Policies to use the renewable energy created at landfills by anaerobic digesters (methane) to 
make electric power, space heat, or liquefied natural gas are already under development in the 
state. However, regulatory and legal barriers have limited the penetration of this option. 

[NOTE: This is analogous to AFW-9.3, Landfill Methane Energy Programs.] 

6.10 Sustainable Energy Utility 

The Sustainable Energy Utility (SEU) is a nonprofit corporation managed by a contract 
administrator that develops end-user markets for energy efficiency and conservation, customer-
sited renewable energy, and affordable energy services for low- and moderate-income families. 
All energy end uses, including transportation, can be addressed by SEU programs. The SEU 
works statewide with a mandate to increase energy efficiency, conservation, and renewable 
energy. 

The SEU received initial funding through bonding authority and then pays off the bonds through 
sharing energy savings with its customers, earning renewable energy credits, and other means.  

Vermont was the first state to establish an energy efficiency utility, and Delaware recently 
established an SEU.4 

                                                
3 See http://www.epa.gov/lmop/documents/xls/candlfslmopdata.xls. 
4 For more information, see: http://www.energizedelaware.org/ and http://www.efficiencyvermont.com/pages/. 
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6.11 Cost-of-Service Utility Rate Structure 

This policy option would investigate moving utility rates to an accurate cost-of-service rate 
structure, thereby allowing energy utilities to shift from a business model that is financially 
dependent on increasing energy sales to a business model that is Òenergy sales neutral.Ó  
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Residential, Commercial, and Industrial Technical Work Group  

This document provides brief descriptions of the policy options contained in the corresponding 
Technical Work Group (TWG) Catalog of State GHG Reduction Policy Actions. The catalog and 
these brief descriptions will be developed more fully during the climate planning process in 
Kentucky.   

RCI-1. ENERGY EFFICIENCY PROGRAMS, FUNDS, AND GOALS 

1.1 Utility Demand-Side Management (DSM) Programs for Electricity 

This policy option focuses on increasing investment in electricity demand-side management 
(DSM) programs through programs run by utilities or others, energy efficiency funds, and/or 
energy efficiency goals. These options are typically termed DSM activities, and may be designed 
to work in tandem with other strategies that can also encourage efficiency gains.  

The policy design includes two key and linked dimensions: achievable/desirable energy savings 
and policy/administrative mechanisms to achieve these savings. In order to implement expanded 
DSM programs, a number of mechanisms should be considered. Candidate mechanisms include 
revising existing statutes to enable utility investments in energy efficiency at the levels indicated 
above, to consider as potentially eligible programs that are cost-effective, taking into account the 
valuation of carbon dioxide (CO2) emissions. Policy and administrative mechanisms that might 
be applied include regulator-verified savings targets, public benefit charges, portfolio standards, 
energy trusts, integrated resource planning, performance-based incentives, decoupling of rates 
and revenues, and appropriate rate treatment for efficiency. Elements that might be considered in 
designing this option include: 

¥ Implementation/administration by utilities (including jurisdictional utilities, as well as those 
utilities not regulated by the Kentucky Public Service Commission [PSC]), state agencies, or 
third-party actors.  

¥ Subsidized energy audits for homeowners, businesses, and industries. 

¥ Incentives for specific technologies, potentially including (but not limited to) lighting, water 
heating, plug-in loads, networked personal computer management, power supplies, motors, 
pumps, boilers, customer-side transformers, water use reduction, and ground-source heat 
pumps. 

¥ Energy efficiency reinvestment funds. 

¥ Increased information on utility bills or through in-home energy devices for customers to 
understand their energy use through more real-time information.   

¥ Low-cost financing or payback mechanisms for homeowners, businesses, and industries to 
use to fund energy efficiency improvements.  
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This policy may be broad in focus, or it can focus on specific market segments. Complementary 
policies include appliance recycling/pickup programs. Measures supporting this option might 
include consumer education, performance contracting, and energy end-use surveys. 

Kentucky permits utilities to submit DSM plans for approval, but does not give PSC the 
authority to mandate them (KRS 278.285). 

1.2 Utility Demand-Side Management (DSM) Programs for Natural Gas, Propane, and Fuel 
Oil 

This option has most of the same attributes and options for design elements and implementation 
as RCI-1.1 (Utility Demand-Side Management (DSM) Programs for Electricity), but focuses on 
increasing investment in DSM programs related to the use of natural gas, propane or liquefied 
petroleum gas (LPG), and fuel oil, through programs run by utilities or others, energy efficiency 
funds, and/or energy efficiency goals.  

1.3 Demand-Side Management (DSM) Programs for Distribution Electric Utilities (Munis, 
Co-ops, etc.) 

This option has most of the same attributes and options for design elements and implementation 
as option RCI-1.1 (Utili ty Demand-Side Management (DSM) Programs for Electricity), but 
focuses on municipal utilities, cooperatives, and other distribution utilities. Organizations that 
fall into this category and have regulatory authority (e.g., municipalities) could also pursue other 
options that could affect the demand for electricity, such as stricter building codes. Related 
options are also discussed in RCI-1.1 (Utility Demand-Side Management (DSM) Programs for 
Electricity) and RCI-1.2 (Utility Demand-Side Management (DSM) Programs for Natural Gas, 
Propane, and Fuel Oil). 

[Note:  This option may not be applicable to Kentucky because the PSC regulates most 
distribution cooperatives.] 

1.4 Energy Efficiency Funds (e.g., Public Benefits Funds [PBF]) Administered by State 
Agency, Utility, or Third Party (e.g., Energy Trust) 

A public benefits charge (sometimes called a systems benefits charge) is a fee assessed on utility 
customers based on their use of energy in a given time period. With deregulation in many states, 
the utility commissions often lost the ability to require energy efficiency and/or low-income 
programs of the electric utilities. The result in many states was the development of a public 
benefits charge, which is a non-bypassable charge on electric bills. The funds collected are then 
used to provide energy efficiency and/or low-income programming. 

1.5 Regional Market Transformation Through Alliances, Technology Development 
Programs, and Education 

Market transformation alliances use voluntary efforts, typically implemented by non-utility 
organizations, to encourage greater uptake by consumers (residential, commercial, and industrial, 
as well as the professionals who service energy-using equipment) of cost-effective energy 
efficiency technologies and practices. A market transformation program is designed to create a 
situation where the bulk of the private market automatically adopts or incorporates technologies 
or techniques that result in improved energy efficiency. The goal of a market transformation and 
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technology development program is to put energy efficiency technologies and practices into a 
position where they are demanded by the public, chosen by builders and manufacturers, and 
provided by retailers and contractors.  

Methods of transformation can be different for each technology or technique, but often revolve 
around public and private review of quality and effectiveness, including partnerships between 
government agencies, retailers, manufacturers, and nongovernmental organizations. Market 
transformation programs can be statewide or regional. 

Market transformation also seeks to ensure sufficient supplies of technologies and practitioners 
to meet the subsequent increased demand for energy efficiency. 

Potential elements of a market transformation program include: 

¥ Specific measures, such as ground-source heat pumps, solar water heater/photovoltaic (PV), 
or other important technologies. 

¥ Support for commercialization of promising technologies. 

¥ Bulk-purchasing programs (public/private) or arrangements with retailers. 

Consumer education is a significant supporting measure for market transformation programs. 

1.6 Reduced-Cost or Free Residential Energy Audits  

This option includes providing residential-sector energy technical assistance (energy audits) to 
identify and recommend options for reducing fossil energy and electricity use, and for reducing 
non-energy emissions of greenhouse gases (GHGs). A combination of incentives, expertise, and 
information to implement recommended options could be included in the policy to encourage 
residential customers to follow up on audit recommendations. For example, tying the free or 
reduced-cost audit to implementing some of the auditorÕs recommendations could encourage 
residents to make recommended changes. 

An alternative, or supplemental, approach to residential energy audits and retrofits is the concept 
of Ògreen raising,Ó akin to traditional community barn-raising efforts. ÒGreen raisingÓ refers to a 
community drive to increase home energy efficiency in multiple houses, using Òneighbor powerÓ 
to educate and prepare homeowners, culminating in a neighborhood workday and celebration. 
These initiatives typically identify and train neighborhood volunteers to contact residences in the 
neighborhood to ask for their interest in a home energy audit and to invite them to participate in a 
green-raising event. Volunteers distribute free information, including a home energy efficiency 
menu, and link households up with a professional energy audit, energy-efficient product ideas, 
and loan and rebate opportunities. A green-raising event may include a mobile ÒstoreÓ of energy-
efficient products (weatherization kits, compact fluorescent light bulbs [CFLs], light-emitting-
diode [LED] lighting, smart power strips, etc.) that have been pre-ordered or that can be 
purchased; audit and insulation demonstrations; a team of volunteers available to go door-to-door 
to assist interested residents with installation of CFLs, weatherization kits, or other energy-
saving items; and food and entertainment. Green-raising initiatives typically require modest 
resources, primarily to cover material costs and potentially a paid coordinator position.  
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1.7 Reduced-Cost Energy Audits or Technical Assistance for Commercial Businesses 

This option includes providing commercial-sector energy technical assistance (energy audits) to 
identify and recommend options for reducing fossil-fuel energy and electricity use, and for 
reducing non-energy emissions of GHGs. Technical assistance could focus on energy-efficient 
opportunities related to lighting, heating, ventilation, and air conditioning (HVAC), and 
refrigeration, among other end uses. A combination of incentives, expertise, and information to 
implement recommended options could be included in the policy to encourage businesses to 
follow up on audit recommendations. For example, tying the free or reduced-cost audit to 
implementing some of the auditorÕs recommendations could encourage businesses to make 
recommended changes. 

1.8 Reduced-Cost Energy Audits or Technical Assistance for Industry Sectors 

This option includes providing industrial-sector energy technical assistance (energy audits) to 
identify and recommend options for reducing fossil energy and electricity use, and for reducing 
non-energy emissions of GHGs. Technical assistance could focus on energy-efficient 
opportunities related to lighting, HVAC, process heating and cooling (steam, drying/curing, etc.), 
compressed air, and motors and drives, among other end uses. A combination of incentives, 
expertise, and information to implement recommended options could be included in the policy to 
encourage the operators of industrial-sector facilities to follow up on audit recommendations. For 
example, tying the energy audit cost to implementing some of the auditorÕs recommendations 
could encourage the facility to make recommended changes. 

1.9 Low-Cost Loans for Energy Efficiency Improvements 

This option typically refers to revolving low-interest loan fund(s) for energy efficiency 
investments in distribution service areas that are not covered by similar existing utility programs.  

1.10 Saving Energy, Savings Sales Tax 

This option refers to a sales tax exemption for energy-efficient products, including CFLs, highly 
efficient electric heat pump water heaters, natural gas water heaters, natural gas furnaces, etc.  

1.11 Reduce Energy Use by 10% or More in State-Owned Buildings 

Recognizing that governments should Òlead by example,Ó this option provides targets to improve 
energy efficiency in existing state and local government buildings, as well as for new 
construction and major renovations of government buildings. 

1.12 Encourage Integrated Lean Manufacturing and Energy Use Reduction Technical 
Assistance to Industrial and Commercial Facilities 

There is increasing recognition that Lean manufacturing improvement approaches, being widely 
adopted by businesses across the nation, can substantially improve energy efficiency when 
energy use is explicitly considered in the context of Lean methods. Lean manufacturing, based 
on the Toyota Production System, refers to a collection of business process improvement 
methods that are designed to identify and eliminate non-value-added activity. The U.S. 
Environmental Protection Agency (EPA) has prepared a toolkit for improving energy efficiency 
through Lean manufacturing (http://www.epa.gov/lean/energytoolkit/index.htm). Several states, 
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including California, Maine, and Washington, have launched Lean & Energy Use Reduction 
technical assistance initiatives that involve partnerships between the state National Institute of 
Standards and Technology Manufacturing Extension Partnership Lean service providers, other 
Lean Six Sigma service providers, and environmental agencies' technical assistance providers.   
 
This action could entail coordination and/or cross-training of existing technical assistance 
providers, provision of subsidized technical assistance to businesses, business-to-business 
mentoring programs, or sector-targeted (e.g., aerospace) initiatives that seek to encourage 
diffusion of Lean Six Sigma and energy use approaches. 
 

1.13 Develop Investment Tax Credits for Energy Efficiency Improvements in Industrial or 
Commercial Facilities 

This option refers to providing income tax credits for the investment in energy efficiency 
improvements in industrial or commercial facilities. These tax credits could also be grouped with 
other tax incentives, such as property tax exemptions. 
 

1.14 Inverted Block Rates to Encourage Energy Efficiency 

Inverted block rates for electricity and natural gas use provide affordable base usage rates for 
consumers. However, because these rates increase with increasing consumption, they provide a 
built-in incentive for energy conservation and energy efficiency. 

See also, RCI-5.4 (Tiered [Increasing-Block] Rates for Electricity and Natural Gas Use). 

Tiered or inverted block rates must take into account area circumstances. In vacation areas, for 
example, tiered rates could assist vacation-home owners disproportionately at the expense of 
local residential ratepayers. 

RCI-2. BUILDINGS AND FACILITIES 

2.1 Improved Building Codes for Energy Efficiency 

Building energy codes specify minimum energy efficiency requirements for new buildings or for 
existing buildings undergoing a major renovation. Given the long lifetime of most buildings, 
amending state and/or local building codes to include minimum energy efficiency requirements 
and periodically updating energy efficiency codes could provide long-term GHG savings. 
Implementation of building energy codes, particularly when much of the building occurs outside 
of urban centers, can require additional resources. Potential elements of a policy that includes 
building codes are: 

¥ Require high-efficiency appliances in new construction and retrofits. 

¥ Train building code and other officials in energy code enforcement.  

Potential measures supporting this option can include consumer education, improved 
enforcement of building codes, training for builders and contractors, and development of a 
clearinghouse for information on and to provide access to software tools to calculate the impact 
of energy efficiency and solar technologies on building energy performance. Building codes 
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could also be supported by such models as ENERGY STARÕs Building Design Guidance, which 
is a strategic approach for improving energy performance in the building design process.  

2.2 Training of Building Code and Other Officials in Energy Code Enforcement 

This option refers to an education and outreach program for building inspectors to encourage 
incorporation in inspection protocols of energy efficiency and GHG emission reduction 
considerations.  For example, training workshops of industry personnel and public awareness 
efforts are contemplated under a grant through the Kentucky Department for Energy 
Development and Independence (DEDI).   

Compliance with model energy codes (e.g., 2009 IECC and ASHRAE 90.1! 2007) is known to 
be weak in all but a few states, and many states will have to do better to reach the compliance 
levels specified in the American Reinvestment and Recovery Act (ARRA). In response, the 
International Code Council (ICC) and the Building Codes Assistance Project (BCAP) have put 
forth an initiative and partnership called the Energy Code Ambassadors Program (ECAP). One 
important barrier to improved code compliance is a general lack of local and state infrastructure 
and experience in enforcing energy codes. Using national and regional energy code experts as 
mentors or ÒambassadorsÓ to assist states and local code officials in developing and 
implementing effective enforcement/compliance approaches will provide needed support and 
technical assistance. The ambassadors will provide support and energy code expertise, including 
in! field guidance and/or training to the code enforcement community. Further, ambassadors will 
be adept in using ICC, BCAP, U.S. Department of Energy (DOE) and other resources and will 
act as grassroots code adoption and implementation representatives, as needed. Further, 
ambassadors will provide advocacy support in their states for code adoption and updates. 
Kentucky is one of four states selected to participate in this pilot program, which will be 
coordinated by the Department of Housing, Buildings and Construction  (DHBC), the state code 
enforcement authority.  

2.3 Improved Design and Construction, ÒGovernment Lead by ExampleÓ 

Recognizing that governments should Òlead by example,Ó this option provides targets to improve 
the energy efficiency of existing state and local government buildings, existing buildings being 
renovated, and new buildings under construction. The proposed targets are much higher than 
code standards for new state-funded and other government buildings. Potential elements of this 
policy include: 

¥ Requiring that energy efficiency be a criterion in procurement of energy-using equipment 
and systems, and in the improvement in operation of buildings and other facilities. 

¥ Requiring audits of energy performance and operations of state and other government 
buildings (in tandem with an audit program). Audit results could be used to target and 
prioritize investments in improving government building energy efficiency. Efficiency goals 
could be reviewed and improved over time, and flexibility in contracting arrangements could 
be developed to encourage integrated energy-efficient design and construction.  

¥ Recommending that the infrastructure for implementation (meters, bookkeeping systems, 
staff, etc.) be established as soon as possible.  
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¥ Requiring state bulk purchase of appliances and equipment with higher-than-standard energy 
efficiency for public facilities. 

¥ Establishing Òretained savingsÓ policies, whereby government agencies can retain funds 
saved by reducing energy bills and apply them to further energy efficiency/renewable energy 
investments or other uses. 

¥ Joining the ENERGY STAR for State Government Program and taking the ENERGY STAR 
Challenge to reduce overall energy use by the state government, with a focus on energy use 
in state-owned buildings. 

Potential supporting measures for this option include training and certification of building-sector 
professionals and performance contracting/shared savings, as well as surveys of government 
energy and water use, energy benchmarking, measurement, and tracking programs for municipal 
and state buildings. 

2.4 Increased Use of Blended Cement (Substituting Fly Ash or Other Pozzolans for 
Clinker) 

This option promotes the use of blended cement in buildings and other applications. For 
example, substituting fly ash or other pozzolans for clinkerÑ the chief ingredient of cementÑ
reduces CO2 emissions associated with clinker production from limestone. The Coal Combustion 
Products Partnership (C2P2) program is one national initiative that is seeking to encourage this 
type of activity (http://www.epa.gov/c2p2/). C2P2 is a cooperative effort of EPA, the American 
Coal Ash Association, the Utility Solid Waste Activities Group, DOE, the U.S. Department of 
AgricultureÐAgricultural Research Service, the U.S. Federal Highway Administration, and the 
Electric Power Research Institute to help promote the beneficial use of coal combustion products 
(CCPs) and the environmental benefits that result from their use. A key goal of C2P2 is to 
increase the use of CCPs as a supplementary cementitious material in concrete by 50%, from 
12.4 million tons in 2001 to 18.6 million tons in 2011, thereby decreasing GHG emissions from 
avoided cement manufacturing by approximately 5 million metric tons. 
 

2.5 Support for Energy-Efficient Community Planning: "Smart Growth,"  Cluster 
Development, etc. 

ÒSmart growthÓ aims to create communities that, among other attributes, are livable, are 
designed for reduced use of energy both within homes and businesses and in the transport sector, 
and have a reduced environmental impact relative to typical developments. Variants on the smart 
growth concept exist, but many call for clustering living units with easy access (often walking 
distance) to shops, schools, and entertainment and recreational facilities, incorporating elements 
of energy-efficient design and renewable energy in buildings, sharing energy facilities between 
buildings (for example, district heating systems), and preserving open spaces. For additional 
information about smart growth, see, for example: http://www.epa.gov/smartgrowth/ 
about_sg.htm.   
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2.6 Promotion of and Incentives for Improved Design and Construction (e.g. LEED,5 Green 
Buildings) in the Private Sector 

This policy provides incentives and targets to induce the owners and developers of new and 
existing buildings to improve the efficiency of the use of energy and other resources in those 
buildings, along with provisions for raising targets periodically and providing resources to 
building industry professionals to help achieve the desired building performance. This policy can 
include elements to encourage the improvement and review of energy use goals over time, and 
flexibility in contracting arrangements to promote integrated energy- and resource-efficient 
design and construction. 

Additional potential elements of this option include: 

¥ Target new, renovated, and/or existing buildings (retrofits).  

¥ Set a cap on consumption of energy per unit area of floor space for new buildings. 

¥ Encourage building commissioning and recommissioning, including energy tracking and 
benchmarking.  

¥ Provide incentives, in the form of tax credits, DSM program support, financing incentives 
(such as Ògreen mortgagesÓ), or other inducements for retrofit of existing residential and 
commercial buildings. 

¥ Encourage the use of alternative and local building materials and practices. 

Potential supporting measures for this option include training and certification of building 
professionals, consumer and primary/secondary education, performance contracting/shared 
savings arrangements, and setting up a clearinghouse for information on and access to software 
tools to calculate the impacts of energy efficiency and solar technologies for buildings. 

2.7 Feebate Program to Encourage Energy Efficiency in Building Design 

This option refers to setting up a ÒfeebateÓ program to encourage energy efficiency in building 
design. The concept of a ÒfeebateÓ has typically been considered as a mitigation option in the 
transport sector, but is essentially any government program designed to reduce energy use and 
pollution by levying a fee on fuel-inefficient devices/facilities and offering a rebate on fuel-
efficient devices/facilities. 

2.8 Incentives for Retrofit of Existing Residential, Commercial, Institutional, and Industrial 
Buildings  

This policy provides incentives and targets to induce the owners of existing homes to improve 
the efficiency of the use of energy and other resources, along with provisions for raising targets 
periodically. This policy can include elements to encourage the improvement (e.g., renovation) 
and review of energy use goals over time of existing dwellings.  

                                                
5 Leadership in Energy and Environmental Design; see U.S. Green Building Council, http://www.usgbc.org.  
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2.9 Training and Education for Builders and Contractors (e.g., Heating, Ventilation, and Air 
Conditioning, Sizing, Duct Sealing) 

This option refers to an education and outreach program for building professionals to encourage 
incorporation of energy-efficiency and GHG emission-reduction considerations. Examples 
include: 

¥ Programs to train builders and contractors on proper heating and air conditioning sizing and 
installation. 

¥ Mandates that state boards of licensing for building professionals include in licensing exams 
knowledge of the improved building codes and building energy performance requirements 
reflected in various policy options. 

¥ Code training and technical assistance programs for builders and architects. 

2.10 Energy Management Training/Training of Building Operators 

Energy management training provides administrative and technical training for energy managers, 
school officials, building operators, and others responsible for energy-efficient facility operation. 
This policy could include: 

¥ Training commercial building energy managers, for example, by making use of the building 
operator training and certification program developed in the Pacific Northwest. For more 
information on this program, see: http://www.betterbricks.com/DetailPage.aspx?ID=294.  

¥ Training industrial energy and facility managers in techniques for improving the efficiency of 
their steam, process heat, pumping, compressed air, motors, and other systems, perhaps 
dovetailing with DOE in this area. 

2.11 Energy Efficiency in State and Local Government Buildings  

This option would develop standards and/or directives for all government buildings to achieve 
energy efficiency targets. 

2.12 Require New Government Buildings to Utilize Sustainable Building Design Standards 

This option would require new government buildings or buildings undergoing major renovations 
to comply with sustainable building design standards, such as LEED Gold certification 
requirements, ASHRAE6 Green Building Design Standard (189.1), or an equivalent certification 
standard. In the case of LEED standards, it may be necessary to focus explicitly on the energy 
use-reduction aspects, as LEED certification includes aspects that are not directly related to GHG 
emission reductions. LEED version 3.0 (released in mid-2009) focuses more on energy usage 
than previous versions did, includes a requirement to focus on facility maintenance during the 
life span of the building, and requires energy and water use reporting for at least five years.. For 
more information, see: http://www.usgbc.org/News/USGBCInTheNewsDetails.aspx?ID=4167. 
All new construction and major renovation public building projects of $25 million or more in 
Kentucky must be designed and built to achieve the LEED Silver level or higher.7 
                                                
6 The American Society of Heating, Refrigerating and Air-Conditioning Engineers. 
7 House Bill 2 (2008). See http://governor.ky.gov/pressrelease.htm?PostingGUID={ D415AE6F-856A-4D6B-ABE3-
F4BE5B89E8CF}   
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2.13 Create Incentives and Targets for Retrofit of Existing Commercial or Industrial 
Buildings  

This policy option provides incentives and targets to induce the owners of existing commercial 
and industrial buildings and facilities to improve the efficiency of the use of energy and other 
resources in those buildings, along with provisions for raising targets periodically. This policy 
could include elements to encourage the improvement and review of energy use goals over time, 
and target renovated and/or existing buildings. Incentives for this policy could be similar to DSM 
programs mentioned in RCI-1.1 (Utility Demand-Side Management (DSM) Programs for 
Electricity). 

2.14 Develop a Modified Cap-and-Trade Program for Commercial Buildings  

Under this option, commercial buildings would be required to report their base year GHG direct 
and indirect emissions. The base year would be determined by the state. Commercial buildings 
would need to comply with state-approved GHG measurement protocols that develop an 
accurate, complete, consistent, and transparent GHG emissions inventory, such as inventories 
developed according to The Climate Registry or EPAÕs mandatory GHG reporting rule. This will 
provide a verified set of GHG emissions data from commercial buildings, supported by a robust 
accounting and verification infrastructure. 

The state would set a GHG emission reduction target as measured against the base year GHG 
emissions and the compliance period. Commercial buildings would be required to meet the 
established GHG emission reduction target in one of two ways: (1) implement energy efficiency 
measures to reduce GHG emissions, or (2) purchase carbon offset credits from a state-approved 
cap-and-trade system. Commercial buildings that do not meet the GHG emission reduction target 
by the end of the compliance period would pay a penalty in the form of a noncompliance fee on 
their utility bills. 
 

2.15 Building Commissioning and Recommissioning, Including Energy Tracking and 
Benchmarking  

Building commissioning is the process of improving the operation and maintenance of building 
systems to meet operational needs, while using only as much energy as necessary. 
Recommissioning may be needed in existing buildings for several reasons. For example, they 
may need to meet a higher level of performance today than when first built; energy prices may 
be significantly higher when they were first built, and the opportunity for savings may exist; and 
in many buildings, such as schools, there is increased attention to indoor air quality and 
ventilation. This option would explore how commissioning and recommissioning could be 
incorporated into existing retrofitting and approval processes. 
 

2.16 Explore Advanced Metering Technologies That Can Monitor Energy Usage and Allow 
Homeowners and Managers to Adjust Energy Use Remotely  

Advanced metering technologies, such as those produced by members of Zigbee Alliance 
(http://www.zigbee.org), allow customers to better understand their energy use and to remotely 
adjust the energy use of available appliances, heating, cooling, and lighting. This option would 
look at exploring or encouraging implementation of these kinds of technology in government, 
commercial, industrial, and residential buildings. 
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2.17 Require Solar-Ready Building Infrastructure in New Buildings  

This option would require new buildings to incorporate infrastructure that will allow easy 
installation of solar power and water systems.  

2.18 Require Solar Hot-Water Systems in New Buildings  

This option would require new residential, commercial, and industrial buildings to have solar 
hot-water systems for hot-water supply.   

2.19 Implement a Building Energy Labeling Program  

This option would initiate a program to inform building owners and operators, tenants, and 
prospective buyers on the energy use of buildings, similar to a nutrition label on food or miles-
per-gallon ratings on cars. Examples include the Building Energy Quotient (or ÒBuilding EQÓ) 
program administered by ASHRAE8 and SeattleÕs Energy Use Benchmarking ordinance 
#123226.9  

Building EQ includes both ÒAs DesignedÓ (as set) and ÒIn OperationÓ (as operated) ratings for 
all building types, except residential. It provides a detailed certificate with data on actual energy 
use, energy demand profiles, indoor air quality, and other information to enable building owners 
to evaluate and reduce their buildingÕs energy use. Reporting of this information could also be 
required (or provided voluntarily) as part of a time-of-sale energy labeling program.   

SeattleÕs new ordinance requires large commercial and multi-family property owners in Seattle 
to annually measure, or benchmark, energy use and provide the City with ratings to allow 
comparison across different buildings. Building owners must also share energy usage and ratings 
with prospective buyers, tenants, and lenders during the sale, lease, or financing of properties.  
More efficient, green buildings cost less to operate, attract more tenants, command higher rent, 
and sell for more money, so it is important that people and businesses have access to information 
about buildingsÕ energy efficiency in their decision making.   

2.20 Require Designers of State and Local Government Buildings to Be Certified High-
Performance Building Design Professionals 

Green building professionals can become LEED-accredited professionals under a program 
administered by the Green Building Certification Institute, and other entities may offer 
equivalent professional certification programs. LEED accreditation has three tiers and requires 
candidates to pass a series of LEED exams. The first-tier exam is called LEED Green Associate. 
The second-tier exam is called LEED Accredited Professional with specialty, and has five 
separate exams to allow for individual specialization. The third-tier standards are under 
development. The Green Building Certification Institute arranges for seminars and lectures to 
prepare candidates to take and pass the LEED exams.10,11   

                                                
8 See http://www.ashrae.org/pressroom/detail/17380. 
9 See http://clerk.ci.seattle.wa.us/~scripts/nph-
brs.exe?s1=energy&s3=&s4=&s2=&s5=&Sect4=AND&l=20&Sect2=THESON&Sect3=PLURON&Sect5=CBOR
Y&Sect6=HITOFF&d=ORDF&p=1&u=%2F~public%2Fcbory.htm&r=2&f=G. 
10 See http://www.usgbc.org/DisplayPage.aspx?CMSPageID=2011. 
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RCI-3. APPLIANCE STANDARDS 

3.1 Expansion of State-Level Appliance Efficiency Standards  

Appliance efficiency standards reduce the market cost of energy efficiency improvements by 
incorporating technological advances into base appliance models, thereby creating economies of 
scale. Appliance efficiency standards can be implemented at the state level for appliances not 
covered by federal standards, or where higher-than-federal standard efficiency requirements are 
appropriate.12 Regional coordination in state appliance standards can help avoid concerns that 
retailers or manufacturers may (1) resist supplying equipment to one state that has advanced 
standards, or (2) focus sales of lower-efficiency models on a state with less stringent efficiency 
standards.  

Potential elements of an appliance efficiency standards policy include: 

¥ Establishing and enforcing higher-than-federal state-level appliance and equipment standards 
(or standards for devices not covered by federal standards).  

¥ Joining with other states in adopting higher standards. 

¥ Requiring high-efficiency appliances in new construction and retrofits. 

Consumer education (RCI-4) is a potential supporting measure for this option.  

3.2 Support for Higher Federal Appliance Efficiency Standards 

This policy option involves advocating for the development and implementation of higher 
federal-level appliance efficiency standards. 

3.3 Require High-Efficiency Appliances in New Construction and Retrofits 

This policy option involves a requirement for the use of high-efficiency appliances in new 
construction and major retrofits of residential and commercial buildings. 

RCI-4. EDUCATION AND OUTREACH 

4.1 Consumer Education Programs 

The ultimate effectiveness of emission reduction activities depends in many cases on providing 
information and education to consumers regarding the energy and GHG emission implications of 
consumer choices. Public education and outreach is vital to fostering a broad awareness of 
climate change issues and effects (including co-benefits, such as clean air and public health) 
among the stateÕs citizens. Such awareness is necessary to engage citizens in actions to reduce 
GHG emissions in their personal and professional lives. Public education and outreach efforts 
should integrate with and build upon existing outreach efforts involving climate change and 
related issues in the state. Ultimately, public education and outreach will be the foundation for 

                                                
11 See http://en.wikipedia.org/wiki/Leadership_in_Energy_and_Environmental_Design. 
12 In recent years, Arizona, Oregon, and Washington, among other states, adopted state standards for several 
appliances. This led to the inclusion of standards for these appliances in the federal Energy Policy Act of 2005.  
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the long-term success of all of the mitigation actions proposed, as well as those that may evolve 
in the future. 

The green-raising efforts discussed in RCI-1.6 (Reduced-Cost or Free Residential Energy 
Audits) represent a specific door-to-door education campaign approach for raising awareness of 
energy efficiency and money-saving opportunities among households. The development of 
accessible materials, videos, and other educational information can support these efforts. Support 
for program management and coordination activities can also help to ensure that outreach efforts 
are effectively planned and implemented. 

4.2 Energy Efficiency School Curriculum 

The long-term effectiveness of emission reduction activities depends on providing information 
and education not only to present consumers, but to future consumers as well. This policy option 
involves the education of primary and secondary school students regarding the energy and GHG 
emission implications of consumer and societal choices. Public education and outreach is vital to 
fostering a broad awareness of climate change issues and effects (including co-benefits, such as 
clean air and public health) among the stateÕs young citizens. As with adult consumers, public 
education and outreach efforts should integrate with and build upon existing outreach efforts 
involving climate change and related issues.  

Kentucky already has at least two programs that have been developed to bring energy and 
sustainability education into the schools:  (1) the Kentucky National Energy Education 
Development (NEED) Project is the state affiliate of the national program that is specifically 
developed for energy education;13 and (2) the Kentucky Green and Healthy Schools program is a 
curriculum program centered on sustainability, including energy.14  

4.3 Truth-in-Advertising Campaigns 

Truth-in-advertising campaigns target advertising of energy-consuming products to ensure that 
factual and accurate information regarding GHG emission implications is provided to consumers.  

4.4 In-Home Energy Displays 

Energy use display units are available to provide customers with readily accessible, real-time (or 
near-real-time) information about their energy use. Though such units have been deployed in 
relatively small numbers, multiple studies and experience with prepayment programs (where the 
number of devices in use is more significant) demonstrate that in-home display devices can help 
catalyze customer energy conservation, with savings ranging from 4% to 20%. The costs of 
display units have been an obstacle to mass deployment. However, increased attention to demand 
response and advanced metering infrastructure in the United States and in energy conservation 
for emission reductions in Canada has spurred recent interest.  

                                                
13 See http://www.need.org/states/kentucky/. 
14 See http://greenschools.ky.gov/. 
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4.5 Create a High-Tech Research and Development Center That Focuses on Renewable 
Energy and Energy Efficiency 

This policy option would create a prominent high-tech research and development center that 
focuses on renewable energy, methane recovery, energy efficiency, and industrial processes. 
This center would be a collaborative enterprise of state and local governments, nearby 
universities, and local business interests, and would offer innovative research and technical 
solutions to governments and businesses. Renewable energy research includes wind, geothermal, 
solar, biofuel, and other sources. Industrial processes should have particular focus on industries 
that have GHG-intensive industrial processes, such as cement, ammonia and urea, carbon black 
production, nitric acid production, and substitutes for ozone-depleting substances. New methane-
recovery technologies in the agricultural sector could have a significant impact on gross GHG 
emissions. This center could also work with state university engineering departments to create a 
curriculum focusing on the discipline of energy efficiency engineering. Topics could include 
comparative analysis of various process and equipment designs, as well as execution of 
performance simulations on various systems to determine the lowest operating and life-cycle 
costs. 

In Kentucky, the Conn Center at the University of Louisville is specifically tasked with 
providing leading-edge research in both renewable energy and energy efficiency. The Kentucky 
Science and Technology Corporation supports and incubates small business development in 
these areas. In addition, research projects are ongoing at other state universities in cooperation 
with DEDI. 

4.6 Information and Technical Support for a Broad Spectrum of Climate Change Actions 

This policy option would supply information about the broad spectrum of climate change actions 
that can reduce GHG emissions and save energy, and would provide technical support for 
implementation of these actions. 

RCI-5. PRICING AND PURCHASING 

5.1 Green Power Purchasing for Consumers 

Green power purchasing comprises a variety of consumer-driven strategies to increase the 
production and delivery of low-GHG power sources, above and beyond levels achieved through 
Renewable Portfolio Standards and other mandatory programs. Many of KentuckyÕs electricity 
suppliers already offer green pricing programs so their customers can purchase green power 
directly from their utility.  Currently, E.ON U.S., Duke Energy Kentucky, Kentucky Power, East 
Kentucky Power Cooperative, and Big Rivers Electric Corporation have received approval from 
the PSC to offer such green energy tariff programs. 

Possible elements of green power programs include: 

¥ A definition of what power sources qualify as green power sources by a relevant authority. 

¥ Regulatory encouragement for utilities to develop green power tariff structures. 

¥ Implementation of Òenvironmental disclosureÓÑ regulatory requirements that power sources 
and emissions data be reported in consumer utility bills. 
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¥ State goals or mandates for green power purchases, or for the renewable fraction of standard 
purchased electricity, that would apply to all nonfederal government buildings, including 
local government buildings, public schools, and public universities. This could also be a part 
of state Òlead-by-exampleÓ programs.  

¥ Promotion by the state and/or other entities of voluntary green power purchases through 
provision of information and promotional materials. 

¥ Safeguards and/or consumer protections against seller misrepresentation or mislabeling. 

5.2 Net Metering for Distributed Generation 

This policy option involves the consideration and adoption by state regulatory authorities of rate 
designs, coupled with the necessary metering technology, that promote reduction in GHG 
emissions by encouraging consumers to install distributed generation (DG) systemsÑ especially 
those based on renewable fuelsÑ and combined heat (and/or cooling) and power (CHP) systems 
that offer the opportunity to improve the overall efficiency of fuel use and reduce GHG 
emissions. Kentucky allows net metering for generators up to 30 kilowatts (KRS 278.465 et 
seq.). 

Potential elements of this option include: 

¥ Review existing net-metering policies, including policies that affect electricity consumers 
who install on-site CHP or DG fueled with renewable or fossil fuels. Consider the impact of 
nitrogen oxides (NOx) and power factor requirements on net metering and the availability of 
information for small customers.  

¥ Review rate issues, including decoupling of utility revenues from kilowatt-hour sales, and 
consider a specific focus on the impacts of rate design on GHG emissions. This could include 
an exploration of the impacts of time-of-use rates on GHG emissions. 

¥ Review and consider utility and other technical rules related to the interconnection of 
consumer-sited power sources to the electricity grid to ensure that they offer equitable 
treatment of potential DG hosts, while providing adequate safeguards for the public and for 
power sector workers. 

5.3 Time-of-Use Rates  

Time-of-use rates typically price electricity higher at times of higher power demand, and thus 
better reflect the actual cost of generation. Though these rates may or may not have a significant 
impact on total GHG emissions, they affect on-peak power demand and, thus, both the need for 
peaking capacity and fuel for peaking plants.  

5.4 Tiered (Increasing-Block) Rates for Electricity and Natural Gas Use 

Tiered (increasing-block) rates for electricity and natural gas use provide affordable base usage 
rates for consumers. However, because these rates increase with increasing consumption, they 
provide a built-in incentive for energy conservation and energy efficiency. 

See also, RCI-1.14 (Inverted Block Rates). 
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Tiered or inverted block rates must take into account area circumstances. In vacation areas, for 
example, tiered rates could assist vacation-home owners disproportionately at the expense of 
local residential ratepayers. 

5.5 Bulk-Purchasing Programs for Energy Efficiency or Other Equipment (Public or Private 
Sector) 

Bulk purchasing of appliances and equipment with higher-than-standard energy efficiency by 
public agencies, and similar bulk-purchase programs in the private sector, is a policy option that 
can augment or be a part of DSM, market transformation, or state lead-by-example programs. In 
this option, a government agency or nongovernmental organization purchases large quantities of 
energy-efficient products (e.g., high-efficiency refrigerators, office equipment, or solar water 
heaters) and/or services (e.g., home weatherization services) at a low bulk price. The 
organization then either uses the purchased items and services internally, or resells them at an 
attractive price to other buyers. Bulk-purchase programs can help to develop markets for energy-
efficient or low-GHG goods and services more rapidly than would otherwise occur.  

Potential elements of this option could include:  

¥ Municipal or state government programs, possibly including training in the use of existing 
bulk-purchasing tools.15 

¥ Programs for schools. 

¥ Private-sector programs (possibly in coordination with market transformation programs). 

5.6 Incentives and Research for Conversion to Low-Carbon and Renewable Energy 
Sources 

This policy option could include a broad array of potential financial, technical, training, support, 
policy, and/or regulatory assistance to entities considering conversion to lower-carbon energy 
sources or renewable energy sources. This option dovetails and could overlap with several other 
policy options. 

5.7 Establish Minimum Energy Performance Criteria for State Procurement of Appliances 
and Equipment 

This policy option would explore the establishment of minimum energy performance and related 
criteria in the procurement of appliances and equipment by the state. Such a program would 
potentially institute minimum standards for procurement, establish procurement goals as 
appropriate, issue guidance, monitor compliance, identify benefits and costs incurred, and 
cooperate with similar efforts on a national level. Appropriate staff or contract resources 
necessary to meet the needs of this option would need to be indentified. 

                                                
15 For example, the ENERGY STAR bulk-purchasing toolÑ developed by the U.S. Department of Energy, in 
collaboration with the U.S. Department of Housing and Urban Development and the U.S. Environmental Protection 
AgencyÑ is designed to make it easy to comparison shop for energy-efficient products. The tool provides a simple 
way to obtain bids on ENERGY STAR-qualified products, such as appliances, compact fluorescent light bulbs, and 
light fixtures.  
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5.8 Green Power Sales from Distributed Generation Sources 

This policy option would go beyond limited net-metering policies. It would involve the 
consideration and adoption by state regulatory authorities of rate designs, standard-offer 
contracts, and other policies, coupled with the necessary metering technology, to encourage the 
installation of distributed generation (DG) systemsÑ especially those based on renewable fuelsÑ
and combined heat (and/or cooling) and power (CHP) systems by allowing power sales from 
such systems under favorable terms.   

RCI-6. CUSTOMER-SITED DISTRIBUTED ENERGY AND COMBINED HEAT AND POWER (CHP) 

6.1 Incentives for Renewable Energy Systems at Residential, Commercial, and Industrial 
Sites 

Distributed electricity generation sited at residences and commercial and industrial facilities, and 
powered by renewable energy sources (typically solar, but also wind, small hydroelectric power 
sources, or biomass or biomass-derived fuels), displaces fossil-fueled generation and avoids 
electricity transmission and distribution (T&D) losses, thereby reducing GHG emissions. This 
policy can also encourage consumers to switch from using fossil fuels to renewable fuels in such 
applications as water, process, and space heating, as well as to supply new energy services using 
fuels that produce low or no GHG emissions.  

Increasing the use of renewable energy applications in homes, businesses, and institutions can be 
achieved through a combination of regulatory changes and financial incentives. Potential 
elements of this option include: 

¥ Solar roofs (roofing materials with built-in solar PV cells, or solar PV panels erected on 
roofs). 

¥ Solar water-heating and space-heating systems. 

¥ Wind-power systems, particularly for rural areas. 

¥ Biomass-fired generation, space-, or water-heating systems. 

¥ Programs targeted at specific customer sectors (residential, commercial, industrial), or 
specific markets within sectors. 

¥ Tax credits, and/or utility or other incentives to lower the first cost of distributed energy 
systems to users.  

Potential supporting measures for this option include training/certification of 
installers/contractors, net metering and other pricing arrangements, interconnection standards, 
and creation/support of markets for biomass fuels. 

6.2 Incentives and Resources to Promote Combined Heat and Power (CHP, Co-generation 
Units) 

CHP systems reduce fossil fuel use and GHG emissions, both through their improved efficiency 
relative to separate heat and power technologies, and by avoiding T&D losses associated with 
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moving power from central power stations located far from where the electricity is used. 
Potential elements of this option include: 

¥ Promotion of the use of natural gas-fired CHP systems. 

¥ Promotion of the use of biomass-fired CHP systems. 

¥ Creation/expansion of markets for, and incentives designed to promote implementation of, 
CHP units in capacities suitable for residential, commercial, and industrial users. 

¥ Provision of tax benefits, attractive financing arrangements, and other incentives to promote 
CHP technologies. 

Potential supporting measures for this option include training/certification of 
installers/contractors, net metering and other pricing arrangements, establishment of clear and 
consistent interconnection standards, and creation/support of markets for biomass fuels.   

6.3 Efficient Transformers on the Customer Side of the Meter 

Industrial and commercial facilities served by 480-volt three-phase power from a utility typically 
use dry-type transformers to distribute power internally at lower voltages, such as for lighting 
and plug power. Efficient transformers are able to produce lower losses throughout the period of 
usage. When combined with incentives, the electricity saved by such qualified energy-efficient 
transformers typically has a 3-year payback period. 

6.4 Incentives and Resources for Passive Solar Heating 

This option involves providing incentives for incorporating passive solar design in building 
construction. Passive solar heating applications represent a cost-effective means of providing 
heat to buildings. When included in initial building design, these applications add negligible 
costs to the overall cost of a building, yet result in reduced operational costs and equipment 
demand. Passive solar heating is a conventional, well-understood technology that is reliable, 
mechanically simple, and economically viable. 

6.5 White Roofs, Rooftop Gardens, and Landscaping (Including Shade Tree Programs) 

High summer roof temperatures increase the need for more electricity for air conditioning. 
Incentives for white roofs, rooftop gardens, and landscaping can lower electricity demand. 

6.6 Focus on Specific End Uses and Consumer Products and Technologies 

Policies focusing on specific energy end uses and technologies can target window air 
conditioning units, lighting, water heating, phantom loads, networked personal computer 
management, power supplies, motors, pumps, boilers, and others. Consumer product programs 
may include education, incentives, retailer training, and marketing and promotion. 

6.7 Passive Solar Heating Design 

Passive solar heating systems are encouraged and supported in this policy option. Basic design 
elements, such as southern orientation, double- and triple-paned windows, and thermal mass are 
incorporated to take maximum advantage of three-season sunshine. Buildings are shaded from 
summer sun to avoid overheating. The sunÕs energy is used to provide space heating and heat 
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storage to offset fossil fuel-based heating systems. These systems can be independent or backed 
up by active solar heating systems or traditional space-heating systems.   

6.8 Passive Solar Hot-Water Heating 

Solar hot-water systems are generally used with conventional water heaters. These systems use 
the sun's energy either to heat water directly or to heat a fluid, such as antifreeze, that indirectly 
heats the water through a heat exchanger and stores the solar-heated water for use as needed. A 
conventional water heater provides any additional heating that might be necessary. Solar hot-
water systems are typically mounted on a south-facing roof, a south-facing outside wall, or on 
the ground facing south to take greatest advantage of the sun's rays.  

6.9 Appliance Recycling/Pickup Programs 

Emissions associated with improper disposal of discarded appliances can be reduced by 
facilitating appliance recycling and disposal. This policy may be considered in tandem with RCI-
1.1 (Utility Demand-Side Management (DSM) Programs for Electricity) and other policies that 
affect appliance turnover.  

6.10 Metering Technologies for Load Management and Choice 

Advanced and smart metering include energy use display units to provide customers with readily 
accessible, real-time (or near-real-time) information about their energy use. Though such units 
have been deployed in relatively small numbers, multiple studies and experience with 
prepayment programs (where the number of devices in use is more significant) demonstrate that 
in-home display devices can help catalyze customer energy conservation, through choice and 
direct action with savings ranging from 4% to 20%. The costs of display units have been an 
obstacle to mass deployment. However, increased attention to demand response and advanced 
metering infrastructure in the United States and in energy conservation for emission reductions 
in Canada has spurred recent interest.  

RCI-7.  NON-ENERGY GHG EMISSIONS (HFCS, PFCS, SF6, CO2 PROCESS EMISSIONS) 

7.1 Voluntary Industry-Government Partnerships 

Voluntary agreements with industries can be used to reduce the emissions of process gases that 
have high global warming potential (GWPÑ a measure of the potential impact of different gases 
on climate in terms of CO2-equivalent (CO2e) emissions). Voluntary programs and publicÐ
private partnerships could be implemented statewide, or can provide support to programs at the 
local or county level. 

7.2 Promotion and Funding for Leak Reduction/Capture, Recovery, and Recycling of 
Process Gases 

The state engages in promotion of and funding for leak reduction/capture, recovery, and 
recycling of process gases with high GWP. 
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7.3 Promotion and Funding for Process Changes/Optimization 

Promotion of and funding for process changes/optimization can be used to reduce the use and 
emissions of process gases with high GWP. 

7.4 Use of Alternative Gases (Other HFCs, Hydrocarbon Coolants/Refrigerants, etc.)  

A number of the energy services provided by gases used in the RCI sectors can be met through 
the use of different gases. Substitutes exist for air conditioning and refrigeration. Moving to less 
carbon-intensive gases/technology combinations in some end uses can be achieved through a 
combination of promotion and incentive programs, market creation, and expansion.  

RCI-8. GREENHOUSE GAS EMISSION-SPECIFIC GOALS AND POLICIES 

8.1 Support for Switching to Less Carbon-Intensive Fuels (Coal and Oil to Natural Gas or 
Biomass) 

A number of the energy services provided by fuel use in the RCI sectors can be met through the 
use of different fuels. Prime examples are water and space heating, as well as industrial process 
heat, which can be provided by burning coal, oil, gas, biomass, and perhaps hydrogen, or by 
using electricity or solar heat. Alternatives also exist for air conditioning, where absorption air 
conditioning units using heat from combustion of fuels or from solar heat can substitute for 
electric units. Moving to less carbon-intensive fuel/technology combinations in some end uses 
can be achieved through a combination of promotion and incentive programs, and market 
creation/expansion (for biomass fuels or for equipment not common in the market, for example). 

8.2 Industry-Specific Emissions Cap-and-Trade Program  

A cap-and-trade system is a market mechanism in which GHG emissions are limited or capped at 
a specified level, and capped entities can trade permits (a permit is an allowance to emit one ton 
of CO2e). In principle, trading lowers the overall costs of meeting a given emission target, as 
participants with lower costs of compliance can choose to overcomply and sell their additional 
reductions to participants for whom compliance costs are higher.  

Among the important considerations with respect to a cap-and-trade program are: the sources 
and sectors to which it would apply (ÒupstreamÓ at the fuel extraction or import level versus  
ÒdownstreamÓ at points of fuel consumption); whether electricity is dealt with from a load-based 
or generation-based perspective; the level and timing of the cap; how allowances would be 
distributed (e.g., via grandfathering and/or auctioning) and how new market entrants would be 
accommodated; what, if any, offsets would be allowed; over what region the program would be 
implemented (e.g., nationally, regionally); which GHGs are covered; whether price caps (e.g., 
safety valves) and/or floors are included; whether there is linkage to other trading programs; 
whether banking and/or borrowing among time periods is allowed; whether early-reduction 
credits are allowed; what, if any, incentive opportunities may be included; use of revenues from 
permit auctions; and provisions for encouraging energy efficiency, if any. The principal example 
of a GHG cap-and-trade system in the United States is the Northeast and Mid-Atlantic statesÕ 
Regional Greenhouse Gas Initiative: http://www.rggi.org/. For the RCI sectors, a cap-and-trade 
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program could be considered primarily for large industrial sources of GHGs or could include 
other sectors as well. 

8.3 Negotiated Emissions or Energy Savings Agreements 

Government agencies could work with industrial and other large users of energy (and/or of GHG 
process gases) to encourage those organizations to set emission reduction targets. This option may 
be implemented through a combination of financial and other incentives, publicÐprivate 
partnerships and agreements, provision of information and technical assistance, and other methods. 

Organizations that use large amounts of energy (electricity, gas, or other fuels) and/or are 
responsible for large volumes of direct GHG emissions would be encouraged to set and pursue 
their own emission reduction targets. The organizations participating in such a program would 
typically be large industrial plants, although in some cases large commercial or governmental 
organizations and facilities might also participate. Reductions in GHG emissions can be achieved 
in the industrial sector through energy efficiency, process changes, and/or switching to the use of 
less carbon-intensive fuels to provide key energy services. Providing tools and information for 
residents, businesses, and communities to inventory GHG emissions and to use inventory results 
to set reduction targets can also be an element of this option. 

8.4 Local Government Program for Voluntary Emission Targets by Businesses 

Local governments could work with industrial and other large users of energy in their 
jurisdictions to encourage those organizations to set emission reduction targets above targets that 
are in effect throughout the rest of the state. This option could be implemented through a 
combination of financial and other incentives, publicÐprivate partnerships and agreements, 
provision of information and technical assistance, recognition, and other methods. 

8.5 Provide Tools and Information for Residents, Businesses, and Communities to 
Perform GHG Inventories 

Tools can be in the form of Web-based calculators (of which several are available) that walk 
users through their contributions to GHG emissions, or provide information that can assist 
residents, businesses, and communities to evaluate and act upon their GHG inventory results. 

8.6 Carbon Tax 

Economists hold that we get less of what we tax; if so, it would theoretically make sense to tax 
carbon emissions. This policy option would explore whether application of this theory would 
make sense in the state, and if so, how it might be implemented (e.g., by offsetting and reducing 
other state taxes). There is some precedent for carbon taxes in U.S. municipalities and Canadian 
provinces, but no U.S. statewide carbon tax has been adopted to date. 

RCI-9. OTHER 

9.1 Government Agency Requirements and Goals (Including Procurement) 

Recognizing that governments should Òlead by example,Ó this option would reduce energy-
consuming government agency services. This option sets energy efficiency goals and is 
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consistent with option RCI-1.11 (Reduce Energy Use by 10% or More in State-Owned 
Buildings). 

9.2 State Building Carbon-Neutral Requirement  

Carbon-neutral building incorporates the following features: 

¥ Encourages the consideration of the overall building life cycle for carbon-neutral impacts, 
including siting, site preparation, construction materials and techniques, and construction 
debris disposal. A higher level of life-cycle assessment would include carbon impacts of 
occupancy as well. 

¥ Integrates development considerations, such as transportation, water, wastewater, food, and 
energy supply. 

¥ Points developer/builders toward overall low-impact designs that use local materials to 
minimize embodied energy. 

¥ Includes reforestation, agriculture, or other sequestration methods for offsetting any net 
positive emissions. 

9.3 Municipal Energy Management 

Under this type of policy, the state could initiate and provide funding for municipal energy 
management systems, as well as audits of energy performance and operations of local 
government buildings. Audit results could be used to target and prioritize investments in 
improving government building energy efficiency.  

9.4 Statewide Effort to Retrofit Existing Buildings (Residential, Commercial, Public, and 
Industrial) for Energy Efficiency 

This policy provides incentives and targets to induce the owners of existing buildings to improve 
the efficiency of their use of energy and other resources, along with provisions for raising targets 
periodically. This policy can include elements to encourage the improvement and review of 
energy use goals over time, and target renovated and/or existing buildings.  

9.5 Focus on Energy Efficiency Efforts on Specific Market Segments (Low-Income 
Housing, Small and Medium Enterprises, etc.) 

Energy efficiency programs, funds, or goals can focus on specific market segments, such as 
existing homes (weatherization), new construction, apartments, low-income residential, and 
small and medium businesses. Targeting specific market segments can also be an effective 
component of a regional market transformation alliance.  

9.6 Energy Efficiency Reinvestment (Revolving Loan) Funds  

This policy option involves the set-up of a fund from which grants are made available to 
organizations implementing energy-saving projects through internal loans from the fund. The 
project loan is repaid at a percentage of annual energy savings, and once it is repaid the 
organization continues to benefit from ongoing energy savings. As repayments are recycled back 
into the fund, they are available for reinvestment, thereby creating a self-sustaining pot of funds 
for further energy efficiency projects.  
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9.7 Industrial Energy Audits 

This policy option would conduct energy audits of industrial facilities to identify energy 
efficiencies that could be implemented.   

9.8 Focus on Industrial Ecology/By-product Synergy 

States can engage in outreach activities and voluntary partnerships with industry to promote 
implementation of industrial ecology, using innovation and systems-based analysis to reduce 
GHG emissions, and by-product synergy, in which waste streams from one industry or process 
are used as a resource for another. 
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Transportation and Land Use Technical Work Group  

 

This document provides brief descriptions of the policy options contained in the corresponding 
Technical Work Group (TWG) Catalog of State GHG Reduction Policy Actions. The catalog and 
these brief descriptions will be developed more fully during the climate planning process in 
Kentucky. 

 PASSENGER AND LIGHT-DUTY VEHICLES 

TLU-1. LIGHT-DUTY VEHICLES: TECHNOLOGY AND OPERATION 

1.1 Clean Car Program (Pavley Standards)  

Under the Clean Air Act, states have the option of adopting and implementing CaliforniaÕs 
vehicle emission standards, which can be stricter than federal emission standards. Earlier in 
2009, President Obama announced that new federal fuel economy standards for new light-duty 
vehicles will be established by a joint rulemaking process between the U.S. Environmental 
Protection Agency (EPA) and the U.S. Department of Transportation (DOT). In effect, this 
rulemaking sets federal and California fuel economy standards that are identical for model years 
2012Ð2016. So, unless a state moves very quickly to adopt California emission standards (so that 
they apply to pre-2012 model years), there is little that states can do via emission standards 
adoption beyond accepting the improvements in fuel economy that are expected to occur under 
the identical federal and California standards. 

1.2 Fuel-Efficient Tires 

Fuel economy can be improved on light-duty vehicles by setting minimum energy efficiency 
standards for replacement tires. Typically, energy-efficient tires are used on new models. 
However, low-rolling-resistance replacement tires may not be readily available to consumers, 
and there is little information regarding the fuel economy of replacement tires. 

1.3 Black Carbon Control Technologies (e.g., Use of Particulate Traps, Other 
Complementary Technologies) 

Diesel particulate matter includes black carbon aerosols, which are thought to contribute to 
global warming through positive radiative forcing. Diesel particulate emissions can be reduced 
through the use of several types of exhaust retrofit devices and particulate traps. 

1.4 Procurement of Low-GHG Fleet Vehicles (Fuel Efficiency, Alternative Fuel) 

This policy is aimed at using public vehicle fleets as an early adopter of low-greenhouse gas 
(GHG)-emitting vehicle technologies. This could be accomplished by making available loans 
and subsidies to municipalities, local governments, waste management organizations, etc., to 
encourage more rapid adoption of low-GHG-emitting technologies by fleets. While these fleet 
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vehicles may be small in number, they provide a leadership example, along with experience with 
fueling and maintaining new technologies that might not otherwise occur. 

1.5 R&D on Low-GHG Vehicle Technology (e.g., Fuel Cells) 

States with existing vehicle manufacturing capability have considered ways to fund or 
incentivize new research and development (R&D) efforts aimed at producing more energy-
efficient vehicles generally, and improvements to battery technology specifically.   

1.6 Lower and/or Enforce Speed Limits 

Lower vehicle speeds can improve fuel economy, reduce GHG emissions, and improve safety. 
One potential implementation method for this enforcement includes speed-detection cameras on 
intercity highways and urban roads, which have been shown to be an effective and cost-effective 
means of achieving compliance with posted speed limits. Enforcement measures could be 
combined with measures to lower the speed limit on interstates, freeways, and major arterial 
roads. Significant enforcement resources may be needed for this measure to achieve the expected 
reductions. 

1.7 Vehicle Maintenance and Driver Education  

Improved consumer information and education can lead to an increase in fuel efficiency. 
Consumer education could include the use of Òbest in classÓ vehicle guides (e.g., American 
Council for an Energy-Efficient Economy) that provide comparative fuel efficiency information 
about different vehicles and also provide associated vehicle GHG emissions. Public education 
and training can make drivers more aware of maintenance issues that affect pollution and vehicle 
operating costs, including tire inflation and engine lubricants. Such public education may also 
encourage energy-efficient driving habits (notably, slower acceleration, shifting at lower RPMs 
[revolutions per minute], and use of cruise control), as well as encourage the use of lower-GHG 
modes of transportation. Eco-driver training might also be required as part of driver training 
programs for obtaining a first driverÕs license. 

1.8 Reduce Vehicle Miles Traveled 

States or local governments may enact stricter idling restrictions, prohibiting idling for extended 
durations. States may also implement public awareness campaigns to encourage reduced idling.  

TLU-2. LIGHT-DUTY VEHICLE INCENTIVES AND DISINCENTIVES 

2.1 Feebates  (State-Specific or Regional) 

Proposed state feebate programs seek to reduce GHG emissions by imposing a fee on new, high-
GHG-emitting vehicles and then rebating these fees to buyers of low-emission vehicles. A pivot 
point miles-per-gallon (MPG) level is set at a fuel economy value designed to ensure that the 
more efficient cars can be paid for by the fees on the less efficient vehicles.  

States may adopt a variety of programs to encourage purchase of lower-GHG vehicles. State 
incentives could include differential registration fees, feebates, and/or tax credits. Feebate 
programs are usually structured to provide incentives for reduced GHG emissions by creating (1) 
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fees on relatively high-emission/lower-fuel-economy vehicles and (2) rebates or tax credits on 
low-emission/higher-fuel-economy vehicles. 

2.2 GHG-Linked Registration Fees  

Annual vehicle registration fees are typically the same for each vehicle within a class. This 
program would establish a GHG-based vehicle registration fee that would be higher for low-fuel-
economy vehicles and lower for high-fuel-economy vehicles. This would operate under the same 
principle as the federal gas-guzzler taxÑ which is charged to vehicles that have fuel economy 
below a certain MPG level.  

2.3 Tax Credits for Low-GHG Vehicles  

Hybrids purchased or placed in service after December 31, 2005, may be eligible for a federal 
income tax credit of up to $3,400. Credit amounts begin to phase out for a given manufacturer 
once it has sold over 60,000 eligible vehicles. States can consider establishing their own state 
income tax programs that might mirror the federal tax credit program for hybrids, but might be 
based on having GHG emissions below a certain grams per mile value. These tax credits would 
be based on new vehicle purchases.  

2.4 Incentives for Low-GHG Vehicles (Preferential Parking, Use of HOV Lanes, Lower Tolls) 

Some states and metropolitan areas allow hybrids to use high-occupancy-vehicle (HOV) lanes, 
regardless of the number of passengers. This preference might also be awarded via achievement 
of an average fuel economy above a certain MPG level. Another preference option to encourage 
buying and using low-GHG vehicles might be lower-cost or more convenient parking at 
businesses and shopping centers. 

2.5 Tax Credits or Incentives to Retire or Improve Older High-GHG Vehicles (All Types) 

The federal government recently funded a short-term cash-for-clunkers program that encouraged 
owners of older, less fuel-efficient cars to replace them with new more fuel-efficient cars. Other 
programs of this type might be enacted to encourage further turnover of the light-duty fleet.   

2.6         Vehicle Scrappage 

State and local governments may adopt incentives program to accelerate the replacement and/or 
retirement of passenger vehicles with higher GHG emission rates. Because of the energy input 
required for the manufacture of new vehicles, keeping low-GHG emitters in the fleet longer will 
also provide benefits for vehicles that are well maintained. 

2.7 Establish a Fleet Replacement Grant Program 

A government may incentivize earlier retirement of older fleet vehicles by creating a grant 
program that helps vehicle owners purchase more fuel-efficient, lower-GHG-emitting vehicles. 

2.8 Provide a Tax Incentive for Adult Bicycles 

Governments may provide an incentive for adults to purchase, use, and commute by bicycle. In 
England, a program such as this allows employees of participating employers to choose a bicycle 
they will use, along with safety and security equipment. 
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2.9 Support Alternative Travel in the Advertising Mainstream 

States may promote the use of alternative travel, such as walking, cycling, and using trains, 
buses, and trolleys through mainstream advertising media, such as TV, billboards, radio, and 
magazines. 

TLU-3. ALTERNATIVE FUEL-RELATED MEASURES 

3.1 Low-GHG Fuel Standard (e.g., Renewables, Such as Ethanol and/or Biodiesel) 

This option would reduce GHG emissions by decreasing the carbon intensity of all passenger 
vehicle fuels sold. The low-carbon fuel standard would require all fuel providers in the state to 
ensure that the mix of fuel they sell into the state market meets, on average, a declining standard 
for GHG emissions measured in carbon dioxide-equivalent (CO2e) grams per unit of fuel energy 
sold. The state could regulate quality standards for low-carbon fuels, which include (but are not 
limited to) biodiesel, cellulosic ethanol, hydrogen, compressed natural gas (CNG), liquefied 
petroleum gas, electricity, and low-carbon blends, such as E10 or E85.16 

The standard would be measured on a life-cycle basis in order to include all emissions from fuel 
production to consumption. Options for compliance may include blending or selling increasing 
amounts of lower-carbon fuels, using previously banked credits, and purchasing credits from fuel 
providers who earned credits by exceeding the standard. 

This option could also promote R&D related to biofuels production, such as the use of enzymes 
for breaking down cellulose to produce ethanol (as opposed to corn-based ethanol, which has a 
lower life-cycle benefit). 

3.2 Fuel Quality Standards 

With new vehicle fuels being introduced into the motor vehicle fleet, associated fuel quality 
standards may need to be established to ensure that vehicle warranties are not voided if the fuels 
are deployed at fueling stations. The organization that normally sets fuel quality standards is the 
American National Standards Institute.  

3.3 Low-GHG Fuel Mandates for State/Local Fleets  

This option would mandate that public vehicle fleets include alternative-fuel vehicles (e.g., CNG 
or biodiesel), typically targeting a certain percentage of penetration within a certain period of 
time. These mandates could be used to require pure electric vehicles and/or plug-in electric 
vehicles for fleets. 

3.4 Alternative-Fuel Production Incentives 

This option would adopt standards that require a certain amount or percentage of fuel sold within 
the state to be a renewable fuel (e.g., ethanol or biodiesel). This percentage can gradually 
increase over time. The state can help facilitate transition to renewable fuels by regulating 
quality standards for fuel blends. 

                                                
16 E10 and E85 are fuel blends of 10% ethanol and 90% gasoline and 85% ethanol and 15% gasoline, respectively. 
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This option could also promote R&D related to biofuels production, such as the use of enzymes 
for breaking down cellulose to produce ethanol (as opposed to corn-based ethanol, which has a 
lower life-cycle benefit). 

3.5 Targeted State Fuel Procurement to Encourage Alternative Fuel Production 

This might require minimum volumes of cellulosic ethanol and biodiesel to be blended into 
gasoline and diesel fuel commensurate with specified in-state production of these biofuels. This 
would be designed to ensure that biofuel produced will be blended and sold in the stateÑ
ensuring a market for biofuel producers.  

3.6 Alternative-Fuel Infrastructure Development  

This option would provide incentives to private providers of alternative-fuel infrastructure. The 
development of an alternative-fuel infrastructure can aid in the promotion of alternative-fuel use 
and offset the expense of equipment and installation costs. The convenient locations of stations 
offering alternative fuels at competitive prices can increase the use of the fuels. 

3.7 Research and Development for a Full Range of Renewable Transportation Fuels 

This option would provide funding to assist in the development of low-carbon fuels that are not 
yet commercially viable, such as cellulosic ethanol. It would also provide an accurate analysis 
and recommendations of which renewable fuels will be the best options for the city, state, or 
region.  

3.8 Sustainable Fuel Standard 

This option would complement the TUL-3.1 (Low-GHG Fuel Standard) by incorporating a suite 
of other life-cycle sustainability indicators into evaluation of alternative fuels. These should 
include land use, water use, energy use, soil conservation, biodiversity, pollution, waste 
management, and labor practices. A sustainable fuel standard is necessary to achieve Strategy 3 
from Governor BeshearÕs ÒIntelligent Choices for KentuckyÕs Future,Ó requiring sustainable 
growth in KentuckyÕs production of biofuels. 

 LAND USE EFFICIENCY AND MODAL OPTIONS 

TLU 4. LAND USE AND LOCATION EFFICIENCY 

4.1 Infill, Brownfield Redevelopment 

This option would provide economic incentives, liberalized zoning, and land-use restrictions, and 
permit streamlining to encourage development of empty or underutilized industrial facilities and 
derelict properties in urban areas. Redeveloping brownfields in urban areas can be a key factor in 
urban revitalization, providing new centrally located areas for residential, commercial, or mixed-
use development. Redeveloping brownfields also reduces average trip distances and can save 
public funds by taking advantage of existing infrastructure and public utilities.  
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4.2 Transit-Oriented Development 

This option would provide economic incentives, liberalized zoning, land-use restrictions, and 
permit streamlining to encourage dense mixed-use development of properties in proximity to 
transit stations or facilities. Transit-oriented development (TOD) is the creation of compact, 
mixed-use commercial or residential communities, designed to maximize access to public transit 
and create a community attractive to pedestrians and bicyclists. TOD is thus a tool that can be 
used to reduce automobile travel and the associated GHG emissions by increasing travel options 
and transit ridership.  

4.3 Smart Growth Planning, Modeling, and Tools 

This option would provide state funding, information dissemination, and technical assistance to 
facilitate the adoption of smart growth planning processes, models, and tools by local and 
regional jurisdictions. Smart growth planning, modeling, and tools are methods of development 
that reduce sprawl and maximize environmental, fiscal, and economic resources. This form of 
planning and modeling often incorporates other planning tools, such as mixed-use, open-space 
protection, and TOD. 

4.4 Targeted Open-Space Protection 

This option would adopt a comprehensive state plan to preserve open space, especially on the 
periphery of urban areas where sprawl development may otherwise occur. Targeted open-space 
protection typically includes programs or policies designed to protect and conserve state lands 
and recreational and agricultural areas.  

4.5 ÒFix-It FirstÓ and Location-Efficient Funding Strategies 

This option would encourage a prioritization of repairing existing infrastructure in situ, and 
revitalizing efficiently located areas, instead of expanding development to new areas, leaving 
blighted and deteriorated buildings and infrastructure in place. Funding mechanisms could 
include tax incentives, loan guarantees, grants, special-rate mortgages, and low-interest loans. 

4.6 Land Use, Zoning, Tax, and Building Code Reform 

This option would modify and fund reforms of state and local property taxes, development fees, 
zoning/building codes and policies, and statewide annexation policies to support GHG reductions 
and the implementation of state growth management plans. Measures can include property tax 
assessment policies regarding empty or underdeveloped urban lots to encourage infill 
development; reducing building setback requirements; shifting parking minimum requirements 
to maximum standards; reducing restrictions on density, floor area ratios, and mixed-use 
development; and reforming on-street parking availability and pricing. 

4.7 State Congressional Advocates for Federal Action 

This option would pass legislation petitioning that the stateÕs congressional delegation works for 
federal highway, transportation, and land-use-related legislation/programs supporting timely 
climate change action. 
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4.8 Use of Flexible Federal Transportation Funding 

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users 
(SAFETEA-LU) authorizes $286 billion in spending between 2004 and 2009 for numerous 
surface transportation programs, such as highways, transit, freight, safety, and research. Much of 
this funding is flexible in terms of its utilization by the state, and full funding for transit, 
pedestrian and bicycle facilities, intercity rail, and other climate-friendly investments should be 
prioritized.  

4.9 Downtown Revitalization 

This option would provide economic development (e.g., tax-based) incentives, and liberalize 
zoning and permitting processes (parking requirements, density and mixed-use restrictions, etc.) 
to encourage investment in downtowns and central business districts. Revitalizing downtown 
areas can reduce automobile travel for commuters and provide sufficient density to support 
transit operations, thereby providing two means of reducing GHG emissions. 

4.10 Balance Economic Development With Agriculture, Protection of Natural Resources, and 
Preservation of Rural Character 

This option would adopt a comprehensive state plan to preserve agricultural land uses, protect 
natural resources, and preserve rural character, especially on the periphery of urban areas where 
sprawl development may otherwise occur. This option involves taking multiple land uses and 
policy objectives into considerationÑ including economic development, agriculture, the 
preservation of natural resources, and the preservation of the rural character of a given areaÑ
when examining future development patterns and the economic needs of an area. 

 TLU-5.   TRANSPORTATION EFFICIENCIES IN PLANNING, INFRASTRUCTURE, AND USE 

5.1 Transportation System Management  

This option would improve existing transportation system management by analyzing current 
conditions, improving traffic flow, synchronizing traffic lights, installing roundabouts, building 
HOV lanes, designing intelligent systems, addressing interconnectivity of transportation options, 
etc. It would also improve overall system functionality through broad planning initiatives. 

5.2 Improve Transit Service (Frequency, Convenience, and Quality) 

This option would improve existing transit service (e.g., expanded hours or coverage of bus 
service, higher-frequency bus routes, investments in rail transit) to generate greater use of public 
transit and a consequential reduction in automobile travel. It could also include expansion of 
intercity bus service. Use of state Department of Transportation data on travel origins and 
destinations could help determine whether there are intercity regional routes that need 
prioritization. 

5.3 Transit Marketing, Promotion, and Pricing Incentives 

This option would fund enhanced promotion and marketing of transit to achieve greater use of 
public transit and a consequential reduction in automobile travel. A state subsidy to encourage 
the adoption of transit passes and/or allow for a reduction in transit fares could be part of this 
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program. Targeted transit marketing has proved to be highly effective in reducing auto trips 
through increased transit use. 

5.4 Expand Transit Infrastructure (Rail, Bus, Bus Rapid Transit) 

This option would increase funding for new public transit infrastructure (e.g., rail lines, bus rapid 
transit routes). Greater use of public transit and reduction in automobile travel can be achieved 
by expanding public transit infrastructure. This option also could include expansion of intercity 
bus service (e.g., by providing centrally located urban bus terminals or pickup areas). New transit 
lines increase the population base served by a transit system, extend system coverage for existing 
riders, and expand the overall commercial, residential, and retail markets served. Infrastructure 
improvements, such as physical track upgrades or the conversion of mixed-traffic lanes to 
dedicated bus or light-rail lanes, can significantly aid level-of-service measures. 

5.5 Transit Prioritization (Signal Prioritization, HOV Lanes) 

This option would improve transit level of service (travel time, reliability, and frequency) for 
urban buses and light rail through prioritization measures, such as signal prioritization (where a 
transponder on the transit vehicle accelerates or extends the green cycle on traffic lights, 
allowing the vehicle to avoid many red lights), or lane-specific prioritization (preemptively 
turning a red light green in a lane occupied by a bus or in an appropriate turn lane, thus allowing 
the bus to merge or turn several seconds in advance of other traffic). Prioritization can also be 
achieved for buses through HOV lanes, which offer higher travel speeds.  

5.6 Create Regional Multimodal Transportation Centers 

This option would provide funding for multimodal terminals in centralized location(s) where 
various forms of passenger transportation connect to one another, such as rail, bus, and 
bikeways. The multimodal centers can significantly improve the level of service for users by 
facilitating easier transfers, which can be established with coordinated schedules minimizing 
transfer wait times. Transfer timing/coordination improvements can be made through both 
improving and publicizing better connections between bus and/or rail services. The high value 
that travelers place on waiting time makes these improvements especially effective. These 
transportation centers would have anti-idling policies. 

5.7 Bike and Pedestrian Infrastructure 

This option would improve, construct, and promote sidewalks and bikeways to increase 
pedestrian and bicycle travel and reduce automobile use. Providing new sidewalks and 
improving existing sidewalks can shorten pedestrian trips. Mixed-use paths between 
neighborhoods can shorten pedestrian and bicycle trips. Bicycle lanes can be provided both on 
shared streets and on segregated facilities physically separated from roadways, except at 
crossings. Physical improvements could also include bicycle parking and shower or locker 
amenities at places of employment. This option would also require local government Òcomplete 
streetsÓ policies, providing for systematic adoption of sidewalks, and a network of bicycle lanes 
and greenways, to help achieve these improvements. 
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5.8 High-Occupancy Vehicle Lanes 

This option would increase funding and identify appropriate locations for additional HOV lanes. 
HOV lanes can be added by converting existing lanes, employing reversible-lane strategies, and 
creating new road capacity designated for HOVs. HOV lanes are usually in effect only in the 
peak direction during rush hour; however, they can also be in effect 24 hours a day. HOV 
programs are most successful as part of an integrated regional transportation strategy that 
includes other improvements (e.g., park-and-ride facilities) and incentives for transit and ride-
share use.  

5.9 Van Pooling and Car Pooling  

This option would provide financial incentives or preferential treatment for van pools and car 
pools, and fund supporting regional ride-matching programs. These transportation options reduce 
vehicle miles traveled (VMT) associated with workplace commuting, as well as rush-hour traffic 
congestion and the GHG emissions associated with traffic. Regional ride-matching programs 
provide a centralized database for matching drivers with others with similar commute schedules, 
origins, and destinations. Because of registration requirements, participant identities are known, 
addressing safety concerns.  

5.10 Park-and-Ride Lots 

This option would provide additional state funding for park-and-ride lots. This strategy will 
expand the construction of well-lit, police-patrolled parking locations for car poolers and others 
to interface with buses, light and heavy rail, and commuter trains in the state. It is most effective 
when implemented jointly with HOV lanes as well as transit service. While participants still 
must drive to the lot location, each facility still significantly decreases VMTÑ especially the 
portion on the more congested radial commute routes. 

5.11 Car-Sharing Programs 

This option would provide funding or subsidies, and reserved parking locations, for the 
introduction/expansion of public or private car-sharing operators. This measure represents the 
introduction of hourly rental schemes, with vehicles available at numerous locations throughout 
the metropolitan area. These schemes have reduced VMT largely through providing an 
alternative to car ownership, thus eliminated fixed vehicle costs (purchase/depreciation, 
insurance, and parking) and converting them to marginal costs. As vehicle owners determine that 
they can lower their overall transportation costs by disposing of one or more owned vehicles and 
participating in car sharing, annual VMT for these households can fall significantly. 

5.12 Telecommute, Live Near Your Work, and Compressed Work Week 

This option would provide incentives to employers to provide such options as telecommuting, 
live near your work, and compressed work weeks to reduce automobile commutes. The 
telecommuting option includes the development and utilization of neighborhood telecommuting 
centers that offer office-type services in locations close to commutersÕ residences.   

The live-near-your-work option, also known as Òproximate commute,Ó encourages organizations 
with multiple locations (e.g., banks, fast-food restaurants) to transfer employees, such that the 
maximum number work at the branch location closest to their homes. A compressed work week 
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(for example, four 10-hour days of work) can reduce the number of commute trips at 
organizations that are able to accommodate this. 

5.13 Require Government Agencies to Use Telecommuting 

This option would require the state government to offer telecommuting for appropriate 
employees, which would reduce work trips and provide a lead-by-example measure for public 
and private industries. 

5.14 Telecommuting Centers, Support, and Incentives 

This option would provide funding for regional telecommute centers and incentives for their use. 
These facilities vary in their details, but provide an office-type environment where employees 
can receive various levels of logistical support to telecommute. Employees can avoid having to 
create a work space in their home and the distractions that sometimes correspond, employers can 
know their employees are in an office setting, and the facilities significantly decrease vehicle 
commute mileage. 

5.15 Make Full Use of Federal Congestion Mitigation and Air Quality Funds 

This option would fully allocate all funding from the federal Congestion Mitigation and Air 
Quality program, and prioritize its use for GHG-reducing investments. It would also consider all 
GHG reductions in application reviews.    

5.16 Thorough Analysis of Future Infrastructure Capacity  

This option would expand planning efforts to focus future infrastructure capacity assuming a 
low-carbon future. It would also adjust existing out-year plans to reflect a greater sensitivity to 
promoting low-GHG travel and reducing overall VMT through intelligent system planning.  

5.17 Traffic Calming 

Traffic-calming measures, such as roundabouts, speed bumps, and chokers, result in traffic 
moving at slower speeds and with smoother flow (e.g., roundabouts reduce full stops at 
intersections). The reduced speed and smoother flow of traffic are associated with a reduction in 
GHG emissions and make these areas more attractive, convenient, and safe for bicyclists and 
pedestrians, encouraging these climate-friendly modes.  

5.18  Connectivity 

Connectivity refers to the density of connections in path or road networks and the directness of 
links. A well-connected road or path network has many short links, numerous intersections, and 
minimal dead-ends (cul-de-sacs). As connectivity increases, travel distances decrease and route 
options increase, allowing more direct travel between destinations. Greater connectivity tends to 
promote walking and biking. Different levels of connectivity can be applied to different modes. 
For example, some urban road networks have more direct connections for walking, cycling, and 
public transit than for private automobile. A fused grid street design uses public squares at the 
end of cul-de-sac streets to provide pedestrian and cycling connections that are closed to vehicle 
traffic. This helps improve livability , encourage non-motorized transportation, and increase 
traffic safety. 
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5.19 Comprehensive Municipal Bicycle and Pedestrian Plans  

Elements of a plan should include identification of high-priority routes for redevelopment that 
facilitates pedestrian and bicycle movement, creation and regular revision of pedestrian and 
bicycle route maps, education of police officers to promote consistent and equitable enforcement 
of laws and ordinances related to cycling, and appointment of a pedestrian/cyclist advisory 
committee that meets regularly with a community pedestrian/bicycle program manager to review 
progress and update the plan. 

 TLU-6. LOW-GHG TRAVEL OPTION INCENTIVES AND DISINCENTIVES 

6.1 Commuter Choice Programs/Parking Cash-Out 

This option would provide incentives for employers to offer Commuter Choice programs. These 
programs encourage employers to provide options, such as telecommuting, transit subsidies, pre-
tax transit fare program, parking cash-out, and guaranteed ride home service, to reduce 
automobile commutes. Parking cash-out is a federal tax programs that allows employees to 
receive a cash payment as an alternative to receiving employer-paid parking. Transit benefits are 
a parking cash-out variant that allows employees to receive a tax-exempt payment valid on local 
transit systems. Commuter Choice programs can also provide a ride-matching service solely 
within the employerÕs workforce, arrange and/or subsidize van pools, and provide preferential 
parking and other amenities to car poolers or others who do not drive alone to work. As an 
incentive to develop and provide such services, a tax credit can be offered to companies. 
Government spending to encourage commuter choice can stimulate a large private-sector match.  

6.2 Adopt Best Work Places for Commuters Policies 

The state would adopt for state employees and provide incentives to other organizations to adopt 
the policies and programs as set forth by EPA's Best Work Places Program to reduce VMT 
associated with daily work commutes. For more information, please visit: 
http://www.bestworkplaces.org. 

6.3 Issue Free Bus Passes to Downtown Workers, Students, and Retirees  

This option would provide funding to transit agencies for free bus passes for those who work in 
congested downtown areas, students, and retired persons. Transit pass programs allow 
discounted or unlimited rides within a given time period or number of rides. This measure serves 
to increase ridership by price-sensitive customers (e.g., college/university students). It also 
significantly helps replace personal vehicle trips with transit trips because these trips have 
become sunk costs. Thus, they are free from a customer perspective, but because they are 
replacing a personal vehicle trip, they represent a no-cost mode shift to transit. 

6.4 Transit Pricing Incentives 

This option would provide a subsidy to transit agencies and universities to reduce their fares. It 
would include various incentives that give discretionary travelers reasons to choose transit, such 
as reduced fares (for populations [such as seniors] or for specific times [such as off-peak travel]) 
or discounts. Reducing fares is one important means to increase transit ridership; however, it is 
neither the only nor necessarily the most cost-effective means. 
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6.5 Free Downtown Parking for Car Poolers 

This option would provide free downtown parking for car poolers at municipal lots or through 
vouchers issued to car poolers or a subsidy to private parking operators. This option provides an 
incentive for car poolers while it discourages single-occupancy vehicles. 

6.6 Reserve Parking Spaces for High-Occupancy Vehicles and Car-Share Programs 

This option would set standards for local jurisdictions to reserve parking spaces for HOVs and 
car-share programs and would provide other incentives for people who car pool or use car-
sharing programs.  

6.7 Guaranteed Ride Home  

This option would provide state funding to transit agencies and local jurisdictions to establish or 
expand guaranteed-ride-home programs, which encourage car pooling and transit use by 
providing a backup means to return home. Generally, this is aimed at people concerned that 
without their own private vehicle at work, they will not have transportation in case of unexpected 
overtime work, early departures for family sickness or emergencies, and similar situations. A 
limited number of times annually participants are eligible for alternative transportationÑ
including taxi fare where appropriateÑ to provide this backup transportation. 

6.8 Benefits for Low-GHG Vehicles (Preferential Parking, Use of HOV Lanes) 

This option would provide incentives to drivers of vehicles with low-GHG emission rates. This 
would be both vehicles using alternative fuels and those with high fuel economy. Depending on 
effectiveness, these incentives could include preferential vehicle access to metered parking 
spaces or HOV lanes. 

6.9 Vehicle-Miles-Traveled Charges 

The state would charge a tax or fee reflective of miles traveled by passenger vehicles. It would 
be collected through odometer audits at annual vehicle inspection visits or through global 
positioning system or similar systems as they become increasingly commonplace. In many cases, 
it has been proposed that the fee be revenue-neutral, offsetting fuel tax revenue that is on a 
trajectory to otherwise decline with improving fuel economy and increased use of untaxed 
alternative fuels. As an alternative, revenues could be increased somewhat and used to fund 
transit and other transportation alternatives within a corridor or region.  

6.10 Increased Fuel Tax (With Targeted Use of Revenue Toward Travel Alternatives) 

This option would increase the state tax on conventional fuels. Revenues can be dedicated to 
fund transit and other transportation alternatives within a corridor or region. 

6.11 Pay-As-You-Drive Auto Insurance 

The state would pass necessary legislation to allow, encourage, and support the provision of pay-
as-you-drive auto insurance, possibly including state support for additional pilot programs. This 
measure converts vehicle insurance from a relatively fixed annual amount (which varies little by 
mileage), to a mostly mileage-based rate. Thus, instead of paying $480, $600, or $720 annually, 
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depending on oneÕs actuarial bracket, one would pay $.04, $.05, or $.06 per mile (based on the 
national average of 12,000 annual miles), plus perhaps a fixed amount to reflect theft or certain 
other largely mileage-independent risks. This measure has been shown to be a more accurate and 
equitable reflection of actual risks, and has already been adopted as an insurance option in 
several states. 

6.12 E-Commerce Incentives 

This option would provide a sales tax exemption for all e-commerce. Light-duty-vehicle trip 
reductions can be achieved through the use of e-commerce instead of traditional means of 
shopping involving passenger vehicle travel. 

6.13 Congestion Pricing (With Targeted Use of Revenue Toward Travel Alternatives) 

This option would increase the introduction of tolls and road pricing that varies with congestion 
levels (congestion pricing). This measure can be particularly effective at reducing congestion and 
thus can significantly improve vehicle fuel economy and reduce VMT. Roadway pricing 
revenues can help fund needed highway improvements and help manage system-wide demand. 
In addition, pricing revenues can be used to fund transit and other transportation alternatives 
within a corridor or region.  

6.14 Emission-Based Tolls (With Targeted Use of Revenue Toward Travel Alternatives) 

This option would introduce emission-based tolls based on new car ratings and other vehiclesÕ 
inspection results, similar to a system now in place in Germany. Toll revenues can help fund 
needed highway improvements and help manage system-wide demand. In addition, pricing 
revenues can be used to fund transit and other transportation alternatives within a corridor or 
region.  

6.15 Urban and Intercity Road Tolls (With Targeted Use of Revenue Toward Travel 
Alternatives) 

This option would increase the use of and raise the rates for urban and intercity road tolls. 
Intercity tolls should be introduced on non-tolled intercity expressways and raised on currently 
tolled facilities. These measures may be expanded in part due to new private or publicÐprivate 
partnership toll highways, or the conversion of existing public highways to this status. Roadway 
pricing revenues can help fund needed highway improvements and help manage system-wide 
demand. In addition, pricing revenues can be used to fund transit and other transportation 
alternatives within a corridor or region.  

6.16 Cordon Pricing and/or Allocations 

This option would implement cordon pricing (area pricing), as has been done in London, 
Stockholm, Singapore, and several Norwegian cities, and is likely to be implemented soon in San 
Francisco. Cordon pricing involves the implementation of a toll to drive within central urban 
areas, using electronic, camera, or similar toll collection to avoid the need for toll booths. 
Restrictions on entry to high-congestion areas, such as used in Rome, allows entry based on even 
or odd license plate numbers with tight enforcement. Controlled entry can limit the number of 
vehicles admitted into congested areas. 
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6.17 Parking Pricing, Excise Tax, and/or Supply Restrictions 

This option would establish state standards, with incentives for local adoption, of parking 
management strategies. Automobile use is strongly influenced by the location, supply, and 
pricing of parking. Local governments can encourage reduction in automobile use by eliminating 
minimum parking supply requirements, establishing parking supply caps, encouraging higher 
parking prices, and other mechanisms. Parking ratios for the maximum number of spaces 
allowed can be set based on an area's level of transit service. Smart parking identification 
systems can help inform drivers of parking availability and reduce excessive circling and 
searching. 

6.18 VMT/GHG Offset Requirements for Large Developments 

This option would require the identification of GHG emissions and mitigation measures as part 
of the environmental review process for large developments. In all levels of environmental 
review, it would require an inventory of the changes in GHG emissions that will result from the 
project or plan, and identification of strategies that will be undertaken to offset all net new 
emissions or to help meet state or regional emission goals. Offsets can include, for example, 
preserving open spaces and converting to alternative-fuel energy sources. Additionally, 
mitigation requirements could involve the use of a one-to-one VMT reduction measure, whereby 
developers would be required to invest in strategies that would reduce VMT by the amount 
expected to be created by the new development. 

6.19 Research the Impact of GHG Emission Reduction Strategies on Transportation Revenue 
Sources 

This option would research the impact of GHG emission reduction strategies on transportation 
revenue sources. Transportation revenues are largely dependent on taxes on motor fuel 
consumption. Increases in vehicle fuel efficiency and alternative fuels will significantly reduce 
transportation revenue, will lower operating costs, and may increase VMT.   

6.20 Research Alternative Transportation Funding That Creates Incentives to Drive Less 

This option would examine alternative funding sources, taking into consideration federal, state, 
and local government programs as well as publicÐprivate partnerships and other potential 
revenue streams. Such sources may include mileage-based inspection fees, increased motor fuel 
taxes, increased vehicle registration fees, tolls and congestion pricing (including through publicÐ
private partnerships), and similar measures. 

6.21 CO2 Conformity Requirements 

This option would allocate transportation CO2 budgets to local jurisdictions, and require them to 
meet the budget to receive an additional amount of state funding. Technical assistance and 
review would be provided to help in the measurement and monitoring of emissions, as well as 
the modeling of future emissions to ensure transportation plans conform to the budget. An 
emissions trading system could be permitted between jurisdictions, at a defined market rate for 
emission permits, as unlike for other air pollutants, the location of GHG emissions does not 
matter. 
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6.22 Encourage Coordination and/or Consolidation of Transit Agencies 

This option would encourage coordination and/or consolidation of transit agencies to reduce 
costs and increase service options and increase coordination in intermodal transportation. 

6.23 Cyclist Education 

The Smart Cycling program is a set of curricula for adults and children and the certified 
instructors who teach it. Smart Cycling classes are taught across the United States by certified 
League Cycling Instructors. On roadways, bikes are vehicles. Simply knowing how to ride a bike 
is not the same as knowing how to operate a bike safely and legally. 

  HEAVY-DUTY VEHICLES 

TLU-7. HEAVY-DUTY VEHICLE TECHNOLOGY 

7.1 Freight Vehicle Technology Improvements (e.g., Aerodynamics) 

The fuel efficiency of freight trucks can be improved using a variety of equipment modifications 
(e.g., aerodynamic devices on both tractors and trailers, speed governors, wide-base tires, fuel-
efficient lubricants, low-rolling-resistance radial tires, automatic tire-inflation devices, auxiliary 
power units).   

EPAÕs SmartWay transport program offers a number of alternatives that could be used to 
improve the fuel efficiency of existing freight trucks. These technology options might include 
installation of aluminum wheels for single-wide tires to reduce vehicle weight and rolling 
resistance. Another option might be to install fairings to improve vehicle dynamics. There is 
evidence that implementation of SmartWay truck transport initiatives has been more successful 
via loan programs than by grants.  

Government agencies can promote truck fuel efficiency improvements with financial incentives 
for equipment modifications, as well as by providing outreach on the benefits of vehicle 
improvements to truck operators.   

7.2 R&D on Low-GHG Vehicle Technology 

The state could support R&D of low-GHG heavy-duty-vehicle technology to encourage 
technological innovation in the field. 

7.3 Black Carbon Control Technologies   

There have been many recent initiatives to retrofit existing heavy diesel-powered vehicles with 
particulate controls. Such programs could be expanded in order to achieve added benefits for the 
purposes of reducing black carbon emissions.  



Brief Descriptions of State Policy Actions 

  E-68 

7.4 Facilitate Adoption of New Clean TechnologiesÑ Rail and Marine Engines 

There are new proposed EPA criteria air pollutant emission standards for locomotive engines and 
commercial marine vessel diesel engines. Steps or incentives might be taken to introduce these 
technologies to the marketplace earlier than the federal requirements. 

7.5 Tire Technologies 

Government agencies can provide incentives for the use of energy-efficient truck tires or 
technologies to improve the fuel economy of trucks. These strategies include the use of single-
wide tires, low-rolling-resistance radials, and automatic tire-inflation equipment.   

Single-wide (rather than double-wide) tires improve fuel economy by reducing rolling resistance 
for vehicles. In addition, tires specifically designed as low-rolling-resistance tires are often 
provided as original equipment on new vehicles. However, these are often not chosen by the 
consumer for replacement tires because of their increased cost, despite their long-term cost 
savings through fuel economy improvements. In addition, the proper inflation of tires can have a 
significant impact on a truckÕs fuel efficiency. Automatic tire-inflation equipment helps maintain 
the optimum tire pressure.    

Because each of these eventually pays for itself (by reducing fuel consumption), a loan program 
for small operators or trucking owner-operators can be beneficial. An awareness campaign can 
also be conducted, in conjunction with EPAÕs SmartWay program, to encourage truck operators 
to consider these tires and technologies.    

TLU-8. HEAVY-DUTY VEHICLE OPERATIONS 

8.1 Freight Logistics Improvements/GIS 

Some inefficiencies in trucking operations increase fuel consumption. For example, excessive 
idling, using longer or more congested routes, and hauling empty trailers increase fuel 
consumption. Improving freight logistics, through truck travel information and other tools, can 
help with load matching and route and schedule optimization. 

8.2 Lower and/or Enforce Speed Limits 

Reducing the number of trucks traveling over the speed limit can improve the fuel economy of 
these trucks, which reduces GHG emissions and can also improve safety. Speed cameras, both 
for intercity highways and for urban roads, have proven to be an effective and cost-effective 
means for enforcing speed limits.   

8.3 Improve Traffic Flow 

Improving vehicle flow on the roadway system can reduce fuel use and GHG emissions for all 
vehicles, including trucks. Coordinated operation of the regional transportation network, such as 
through the use of freeway ramp metering, can improve system efficiency, reliability, and safety. 
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8.4 Allow Increased Size and Weight of Trucks 

States typically limit the size and weight of trucks that travel on their highways. Allowing larger 
trucks to travel in a state could lead to more efficient freight movement on a CO2e-per-mile 
basis. Larger trucks may take advantage of economies of scale to haul more freight with a 
proportionally smaller increase in fuel consumption. Therefore, the state could consider changing 
state truck size and weight regulations. However, several issues would have to be considered 
before changing regulations. First, this action might induce some shipments to shift from rail to 
trucking, possibly increasing net GHG emissions. In addition, increasing regulations on the size 
and weight of trucks raises safety concerns, and may increase road maintenance needs, among 
other issues. 

8.5 Pre-Clearance at Scale Houses 

Truck queuing and idling time can be reduced through pre-clearance at highway truck weigh 
stations and expanded use of weigh-in-motion systems.   

There are advanced automated vehicle information technologies available that enable qualified 
motor carriers to electronically comply with state safety, weight, and credential requirements 
while traveling down the road at highway speeds, thereby enabling them to bypass weigh 
stations. An example can be found at http://www.prepass.com. 

8.6 Truck Stop Electrification 

Truck emissions can be reduced by providing electrification at truck stops to reduce idling and 
associated fuel consumption during extended stays at truck stops. These electrical hookups can 
provide power for heating, cooling, and other needs while trucks are stopped, which could be 
particularly beneficial at overnight rest stops. While electricity produces some GHG emissions, 
they are typically much less than the emissions that occur from trucks leaving their engines 
running.  

8.7 Adopt and/or Enforce Anti-Idling Regulations for Buses/Trucks 

Vehicle idling can be reduced by enforcing anti-idling ordinances and/or encouraging the use of 
alternatives to idling. Many states and local governments have adopted idling regulations for 
trucks and buses. Alternatives to long-term truck idling include the use of technologies, such as 
automatic engine shut-down/start-up system controls, direct-fired heaters, auxiliary power units, 
and truck stop electrification. 

Many states and local areas have regulations that restrict idling from diesel vehicles with a gross 
vehicle weight above a certain amount (e.g., 10,000 pounds gross vehicle weight). A typical 
regulation might restrict diesel idling to 5 minutes. Some of these regulations are designed to 
reduce exposure to particulate matter. Idling restrictions also reduce the amount of fuel that 
diesel-powered commercial vehicles consume, which provides GHG emission reductions.  

8.8 Clean Freight Operating Improvements 

The state could require or enforce the covering of rail cars. For example, uncovered coal trains 
result in fugitive coal dust emissions. The state could also consider ways to improve truck 
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operations to reduce associated particulate (black carbon) emissions. For example, ports could 
maximize the implementation of Òpaperless gates,Ó such as through the use of a Web-based 
booking system to prevent gate congestion and idling.   

8.9 Freight Villages/Consolidation Centers 

The state could provide economic incentives and siting assistance for the development of freight 
consolidation centers. These centers can reduce the number of truck trips taken by combining the 
loads of multiple underutilized trucks. When paired with intermodal rail yards, they can also help 
make rail freight transportation (which produces fewer GHGs than trucking) more attractive.  

TLU-9. INCREASING LOW-GHG HEAVY-DUTY TRANSPORTATION OPTIONS 

9.1 Intermodal Freight Initiatives 

This option focuses on strategies to encourage more use of rail freight, for example through 
improvements to railroad infrastructure and rail yards. In many cases, carrying freight by rail 
rather than trucks can reduce emissions and fuel consumption, while also reducing congestion on 
major roadways. Shifting freight from trucks to rail also decreases impacts on highway 
infrastructure, and may reduce truck-related idling and GHG emissions and particulate matter.   

9.2 Feeder Barge Container Service 

Marine container shipping is often assumed to be too slow for domestic freight, but Europe has 
seen high growth rates in waterborne (especially river) container freight over relatively short 
distances. This option would support policies and infrastructure investment to shift more freight 
back to marine shipments. 

9.3 Increase Rail Capacity and Address Rail Freight System Bottlenecks 

Increasing rail capacity may allow some freight to shift from trucks to rail. In addition, rail 
infrastructure improvements could enable more use of the more fuel-efficient double-stack rail 
cars. 

9.4 Shift Freight Movements From Truck to Rail 

Economic assistance and regulatory streamlining could improve intermodal rail yards and relieve 
rail freight bottlenecks. Moving freight by rail is much more fuel efficient than by truck. Moving 
freight from highways to rail would also relieve congestion on highways, improving the fuel 
economy of the remaining vehicles on the road. 

9.5 Promote Strategies to Move Freight in More GHG-Efficient Ways 

Economic assistance and regulatory streamlining could improve intermodal rail yards, relieve 
rail freight bottlenecks, and encourage short sea (coastal) shipping. Freight users could be 
provided technical assistance and educated about the environmental benefits of adjusting their 
supply chain toward more GHG-efficient modes (rail, marine, and pipeline).  



Brief Descriptions of State Policy Actions 

  E-71 

9.6  Promote Consumption of Locally Produced Goods and Services 

This option would buy local programs, like the Kentucky Proud marketing campaign, promote 
local cycling of dollars and resources, and reduce the need to haul freight. 

TLU 10. HEAVY-DUTY VEHICLE INCENTIVES AND DISINCENTIVES 

10.1 Procurement of Efficient Heavy-Duty Fleet Vehicles  

This option would provide incentives or discounts for fleet operators for the purchase of more 
fuel-efficient heavy vehicles. It would also provide education and encouragement for Òright-
sizingÓ fleet vehicles, purchasing the most fuel-efficient vehicles for freight needs. 

10.2 Tax Credits or Incentives for New Equipment or to Retire or Improve Older, Less Efficient 
Vehicles 

GHG emissions can be reduced from heavy-duty diesel vehicles by developing and 
implementing an incentives program to accelerate the replacement and/or retirement of the 
highest-emitting diesel vehicles. Starting with the 2007 model year, stringent new federal 
emission standards for new heavy-duty diesel vehicles take effect. In addition, the fuel efficiency 
of vehicles declines over time due to wear and tear. Incentives can be offered to the owners of 
older vehicles to retire their vehicles early and replace them with vehicles meeting the 2007 
emission standards.   

For heavy-duty diesels, which are usually operated for many more miles than the light-duty fleet, 
the incentives might be directed at installing fuel-efficient tires or other truck retrofits to achieve 
improved truck fuel economy on older trucks. 

10.3 Maintenance and Driver Training 

Better driver information and education can lead to improvements in fuel efficiency. Drivers 
need to be aware of maintenance issues that cause an increase in pollution and heavy-duty-
vehicle operating costs. In addition, driver education programs can encourage energy-efficient 
driving habits, such as speed control and reductions in idling. 

10.4 Increased Emission-Based Truck Tolls or Highway User Fees 

Emission-based truck tolls and/or highway user fees can help reduce congestion and thereby 
reduce GHG emissions. In addition, roadway tolling can be used to provide revenue for 
construction or operation of more energy-efficient modes of transportation (e.g., rail 
improvements).   

TLU-11. INTERCITY PASSENGER TRAVEL: AVIATION, HIGH-SPEED RAIL, BUS 

11.1 High-Speed Rail 

This option would provide financing, regulatory relief, and the use of eminent domain to 
develop, publicly or privately, a high-speed intercity passenger rail system serving major urban 
areas. It would also provide additional financial assistance to improve services already provided 
by Amtrak on other routes. This would allow for the more energy-efficient movement of people, 
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reducing GHG emissions associated with aircraft activity and highway travel, while eliminating 
highway congestion.  

11.2 Integrated Aviation, Rail, Bus Networks: Planning, Governance, and Investment 

This option would encourage integrated transportation infrastructure between cities to support 
connectivity of alternative transportation modes. Intermodal passenger terminals shared between 
bus, rail, transit, and possibly airports can facilitate shifts away from personal vehicles. 

11.3 Aircraft Emission Reductions 

This option would support increased operational efficiency of aircraft to reduce GHG emissions. 
Incentives or subsidies can be provided to accelerate implementation of a number of air traffic 
control innovations that are well under development (reduced vertical separation minimums, 
continuous-descent landings) at state airports. Other improvements can include reduced aircraft 
engine idle time at the gate and on the runway, R&D of emission-reducing technologies for 
aircraft, and the use of ground tractors to pull aircraft the full distance from the gate to the 
taxiway (rather than inefficiently using the aircraftÕs engines for this purposeÑ already 
implemented by Virgin Atlantic). 

11.4 Airport Operations and Ground Equipment 

This option would reduce airport emissions through improved runway management and ground-
support equipment. This may include using alternative fuels and electrification of gates. 

11.5 Intercity Bus Incentives and Subsidies 

This option would offer incentives to potential passengers and provide loans and/or subsidies to 
operators (public or private) to offer improved and less expensive intercity bus service.  

11.6 Improved Passenger Rail Service 

This option would improve and expand the options, routes, schedules, and connectivity of the 
passenger rail system to encourage use of and the associated GHG reductions from more 
efficient transport. 

TLU-12. OFF-ROAD VEHICLES: CONSTRUCTION EQUIPMENT, OUTBOARD MOTORS, ATVs 

12.1 Incentives for Purchase of Efficient Vehicles and Equipment 

This option would adopt a variety of programs to increase purchase of fuel-efficient or low-GHG 
vehicles and equipment (including pure electric, hybrid, plug-in hybrid, and other alternative-fuel 
vehicles). State incentives could include registration fees, feebates, and/or tax credits. Feebates 
would provide incentives for reduced GHG emissions by creating fees on relatively high-
emission/lower-fuel-economy vehicles, and rebates or tax credits on low-emission/higher-fuel-
economy vehicles. Higher vehicle registration fees can be charged for vehicles that have lower 
fuel economy, or vehicles that use alternative fuels could be charged a lower vehicle registration 
fee. Vehicle licensing fees could be based on vehicle weight, with use of a dollar-per-vehicle-ton 
multiplier instead of the present broad categories of vehicle weight. 
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12.2 Improved Operations and Operator Training 

This option would provide off-road operations training and educational materials to increase 
public awareness of maintenance issues that may cause an increase in pollution and vehicle 
operating costs. 

12.3 Increased Use of Alternative Fuels or Low-Sulfur Diesel 

This option would increase the availability, accessibility, and use of alternative fuels and low-
sulfur diesel for off-road vehicles, expand low-carbon fuel use to off-road and recreational 
marine vehicles, and provide incentives and support for low-carbon fuel infrastructure 
development. 

12.4 Adopt Green Port Strategy  

This option would adopt port measures to encourage more energy-efficient technologies for 
vessel dwelling (plug-in technology, vehicle retrofits, etc.) and for land-side cargo-handling 
equipment (ÒClean Truck Fees,Ó low-sulfur vehicles, etc.). It would also encourage clean diesel 
cranes, consider electrifying or other methods to reduce GHG emissions, and consider shore 
power where applicable and feasible for shipping vessels in port. 

12.5 Marine Vessel Efficiency Improvements 

This option would enforce speed limits and encourage upgrades to more efficient marine 
engines. 

12.6 Operational Efficiencies to Reduce Ocean-Going Vessel Hoteling Emissions 

This option would investigate operational efficiencies to reduce time at berth to reduce ocean-
going vessel hoteling emissions. 

12.7 After-Treatment of Ocean-Going Vessel Stack Emissions 

This option would track ocean-going vessel stack emission control pilot projects. 

12.8 Truck Operational Efficiencies at Port Terminals  

This option would investigate on-port operational efficiencies to reduce on-port truck idling 
emissions. 

12.9 Electrification of Select Truck Activities at Port Terminals 

This option would investigate on-port opportunities to electrify stationary truck activities (e.g., 
hydraulic activities) to reduce on-port truck emissions. 

12.10 Cold-Ironing (e.g., Shore Power) of Ocean-Going Vessels During Hoteling at Berth 

This measure was selected because of the contribution of hoteling emissions to the overall GHG 
emission inventory, the proximity of hoteling ships to local communities, the availability of 
initial studies on shore-side and ship-side costs, and general cost-effectiveness of cold-ironing 
for certain ships. There are also state funding programs that may be available for implementing 
this measure. 
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12.11 Accelerated Truck Replacement/Retrofits 

This measure was selected because of the contribution of truck emissions (on and off-port) to the 
overall emission inventory, the proximity of on-port trucks to local communities, and the 
availability of cost and emission reduction information for retrofit and replacement technologies. 

12.12 Accelerated Replacement and/or Retrofits of Cargo-Handling Equipment 

Although this source category had relatively small emissions compared to the overall port 
inventory, this measure was selected because of the proximity of these sources to local 
communities and the availability of cost and emission reduction information for retrofit and 
replacement technologies. 

12.13 Vessel Speed Reduction for Transiting Ocean-Going Vessels 

This measure was selected because of the contribution of transiting emissions to the overall 
emission inventory. 

12.14 Idling Time Reduction for Vessels  

This option would reduce idling time for vessels at the port. 

12.15 Locomotive Idling Reduction 

This option would reduce locomotive idling, including auxiliary engines, to help maintain power, 
as well as plug-in power receptacles in the proposed train storage yards. 

12.16 Idling Reduction Requirements for Construction Equipment 

This option would include clauses in construction contracts that would restrict idling time for 
construction equipment. 
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Cross -Cutting Issues Technical Work Group  

This document provides brief descriptions of the policy options contained in the corresponding 
Technical Work Group (TWG) Catalog of State GHG Reduction Policy Actions. The catalog and 
these brief descriptions will be developed more fully during the climate planning process in 
Kentucky. 

CCI-1. Greenhouse Gas Inventories and Forecasts 

Greenhouse gas (GHG) emission inventories and forecasts (I&Fs) are essential for understanding 
the magnitude of all emission sources and sinks (both anthropogenic and natural), the relative 
contribution of various types of emission sources and sinks to total emissions, and the factors 
that affect trends over time. I&Fs help inform state leaders and the public on statewide trends 
and opportunities for mitigating emissions or enhancing sinks; they are also useful for verifying 
GHG reductions associated with the implementation of action plan initiatives. Responsibility for 
preparing GHG inventories and sinks often resides with the environmental agency, which 
typically has the expertise needed to systematically compile information on GHG sources and 
sinks using established methods and data sources. I&F efforts should be ongoing over time, 
reflecting improvements to the accuracy and completeness of data collected. Selected local 
governments in Kentucky are conducting inventory functions as well. 

CCI-2. Greenhouse Gas Reporting 

GHG reporting reflects the measurement and reporting of GHG emissions at a statewide, sector, 
or subsector level to support tracking and management of emissions. GHG reporting can help 
sources identify emission reduction opportunities and reduce risks associated with possible 
future GHG mandates by moving up the learning curve. Tracking and reporting GHG emissions 
can also help in the construction of periodic state GHG inventories. GHG reporting is typically a 
precursor for sources to participate in GHG reduction programs, to find opportunities for 
recognition, to participate in a GHG emission reduction registry, and to secure Òbaseline 
protectionÓ (i.e., credit for early reductions). Further, collaboration with other states in the 
development of a GHG reporting program could influence the development of GHG reporting 
practices throughout the region and nation and build consistency and reciprocity with other state 
or regional GHG reporting programs. Although GHG reporting is commonly voluntary, some 
states now require certain sources to report their annual GHG emissions and new federal 
reporting requirements are being proposed. 

CCI-3. Greenhouse Gas Registry 

A GHG registry enables uniform measurement and recording of GHG emission reductions in a 
central repository. Typically, a registry also includes transaction ledger capability in order to 
support tracking, management, and ownership of emission reductions. Registries can help 
encourage sources to undertake GHG reduction efforts, enable potential recognition for such 
actions, provide baseline protection, and support the crediting of GHG mitigation actions. A 
registry can also provide a mechanism for regional, multistate, and cross-border cooperation. 
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Examples of existing registries include The Climate Registry (http://www.theclimateregistry.org/) 
and the Chicago Climate Exchange (http://www.chicagoclimatex.com/). 

CCI-4. Public Education and Outreach 

Public education and outreach is the foundation for the long-term success of all policy initiatives. 
Education and outreach can support GHG emission reduction programs, policies, and goals at 
many levels and among different audiences:  

¥ Conducting outreach to government employees is an effective way to lead climate actions by 
example, and could include actively educating government employees through targeted 
events or outreach coordinators, or recognizing climate action within the government with 
special acknowledgment.   

¥ Education and outreach to policymakers, including legislators, regulators, the executive 
branch, and agencies, is an important way to support implementation of climate actions. 
Regularly educating policymakers on the science of climate change and progress toward state 
goals is important for promoting acceptance and implementation of proposed policies.  

¥ Public education and outreach is vital to fostering a broad awareness of climate change issues 
and effects among a stateÕs citizens (e.g., co-benefits, such as clean air and public health).  

¥ Promoting continuous action on the issue of climate change and supporting GHG emission 
reduction programs, policies, and goals require educating future generations of citizens. 
Conducting outreach to these future generations involves integrating climate change into 
educational curricula, post-secondary degree programs, and professional licensing programs.  

¥ Providing education and outreach to community leaders and community-based 
organizationsÑ such as leaders of institutions and municipalities, service clubs, social and 
affinity groups, and nongovernmental organizationsÑ can help support GHG emission 
reduction programs, policies, and goals by expanding involvement and participation within 
civic society. Education and outreach to this audience may involve identifying and 
leveraging climate-related organizations, engaging with specific associations, or 
acknowledging individual community leaders who are acting effectively on climate change 
issues. 

¥ Targeting specific industry sectors with education and outreach materials can help support 
the GHG emission reductions policies, programs, and goals that emerge from the MAC 
process. Having an awareness of climate change impacts, state climate goals, and emerging 
science and technology options could help with the support and implementation of specific 
programs and policies. 

¥ In Kentucky, education efforts targeting carbon capture, transport, and geological storage are 
important. 

CCI-5. Adaptation and Vulnerability 

Because of the atmospheric build-up of long-lived GHGs that already has occurred, states will 
experience the effects of climate change for years to come, even if immediate action is taken to 
reduce future GHG emissions. Thus, it is essential that the state develop a strategy to manage and 
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adapt to the projected impacts of ongoing climate change, particularly where the state is most 
vulnerable.   

CCI-6. Statewide GHG Emission Reduction, Energy Intensity, and Energy Efficiency Goals or 
Targets 

Some states have established GHG reduction goals or targets. In these cases, the comprehensive, 
stakeholder-based climate action planning process typically serves to identify and quantify 
policies and measures by which these goals can be achieved. In states that have not specified 
goals or targets prior to the planning process, the establishment of goals or targets is often 
considered in concert with the state after the initial quantification results for other policy options 
become available. 

In Kentucky, this option is being expanded to include consideration of goals and targets related 
to energy efficiency and intensity, as well as GHG emission reductions.  

CCI-7. State, Local, and Tribal Government GHG Emission Reduction, Energy Intensity, and 
Energy Efficiency Activities (Lead by Example) 

In terms of GHG emissions, states are not only political jurisdictions that can provide incentives 
to, or impose regulatory requirements on, sources and citizens in order to reduce pollution. They 
are also significant emitters, by virtue of state-owned buildings, fleets, and various emitting 
activities. States can reinforce the importance of reducing GHGs, promote others to act in this 
direction, and often demonstrate the economic upside of doing so by applying and implementing 
the policies within state agencies.  

For example, states can purchase low-emission vehicles for their fleets, utilize biofuels in their 
vehicles, construct and/or retrofit their buildings to be more energy efficient, purchase green or 
renewable electricity, or apply pollution prevention principles to GHG emission reductions. 
States can also commit to initiatives or actions focused on GHG reductions, such as The Climate 
Registry (http://www.theclimateregistry.org/) and the Chicago Climate Exchange 
(http://www.chicagoclimatex.com/). Some states have also elected to require recipients of state-
funded projects to reduce the carbon footprint of their projects through Òclimate-neutral bondingÓ 
requirements (meaning that there is no net increase in GHG emissions within the bond-issuing 
agencyÕs geographical jurisdiction after the project becomes operational). In comments on 
environmental studies (environmental impact assessments and environmental impact statements) 
that some states have prepared for federal projects, the states have included a request for 
consideration of the projectsÕ GHG impacts.  

The relationship between local government jurisdictions and the state government echoes in 
many ways the federal relationship between states and the federal government. It may therefore 
be appropriate to enable, assist, and otherwise encourage local governments to pursue 
comprehensive, multi-sector climate action plans within their jurisdictions. Analogous to the 
state effort, local climate planning initiatives could involve local stakeholders, identify and 
address local mitigation opportunities, establish local emission inventories and/or forecasts, set 
local GHG reduction goals or targets, consider local climate impacts and possible adaptation 
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responses, develop long-term sustainability plans, etc. The state should encourage local 
governments in such efforts and contribute technical and other assistance to the extent possible. 

In Kentucky, this option is being expanded to include consideration of goals and targets related 
to energy efficiency and intensity, as well as GHG emission reductions.  

Additionally, formation of coalitions with other coal-producing states is being examined as a 
mechanism to pool resources in responding to federal requirements. 

CCI-8. Local GHG Reduction, Energy Intensity, and Energy Efficiency Actions 

This policy option would encourage local governments, regional associations, and communities 
to develop their own set of climate change plans and climate-responsive actions; implement a 
statewide program to encourage and structure individual voluntary actions to reduce GHG 
emissions; support a monitoring or feedback mechanism that can provide support and 
encouragement to local efforts; and establish proactive publicÐprivate partnerships to expand 
capacity through investment and philanthropic capital for reducing GHG emissions and 
supporting development of the new energy economy.  

CCI-9. Financial Policies  

Some of the GHG reduction policy options may require new or additional state funds to 
implement them. This set of policy options can be used to formulate alternative funding 
mechanisms to utilize for such implementation. Additionally, a number of financial policy 
options could be considered for design and implementation in order to stimulate a market around 
reducing GHG emissions. These are typically covered in the Energy Supply Technical Work 
Group (TWG) or in a Market-Based Policies TWG. 

Tax and cap policies (typically considered as carbon taxes and cap-and-trade programs, 
respectively) can be among the most economically effective means to reduce GHG emissions. 
By internalizing costs that are currently not assessed (i.e., are ÒexternalizedÓ), such policies 
create financial incentives for entities to reduce their emissionsÑ reducing emissions reduces 
costs. Two examples follow:  

¥ A carbon tax would be relatively simple to implement and would apply to all sectors. 
Utilities would pay the tax on the basis of their emissions and would pass the cost on to 
consumers in their monthly electric bill. Individuals would pay the tax when they put gas in 
their vehicles. A carbon tax would also encourage efficiency improvement in all sectors. A 
carbon tax does not necessarily mean a net increase in the cost of living, because revenues 
could be ÒrecycledÓ to lower other currently assessed taxes. 

¥ Cap-and-trade programs typically establish an upper limit on emissions (the ÒcapÓ), usually 
lower than current emissions, which creates the drive for reductions. Also established under 
these programs are ÒallowancesÓ or Òrights to emit,Ó which are allocated or auctioned to 
covered sources. Sources need to match their emissions to the amount of allowances that they 
hold, but can trade allowances freely among themselves. The result is that sources that find it 
least expensive to reduce emissions ÒovercomplyÓ (i.e., have more allowances than they 
need) and can sell allowances to sources that find it compliance to be more expensive. This 
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dynamic encourages sources to pioneer innovative ways to make reductions, so they will 
need fewer allowances and may even be able to profit by selling allowances. The broader the 
universe of sources (e.g., types of sources covered, geographical regions covered), the more 
likely it is that cost differences will be found, thereby reducing the overall cost of the 
program. 

Carbon credit systems can encourage development of carbon markets (and offset techniques). 
The state could purchase carbon credits associated with its own activities, function as a purveyor 
of credits to others, act as a certification entity for othersÕ carbon exchanges, or participate in a 
regional credit system. The Cross-Cutting Issues TWG may want to recommend that a ÒMarket 
Advisory GroupÓ of experts be formed to provide guidance to the state on the design of market-
based compliance programs to manage GHG emissions. Note that California formed a MAC to 
help develop a GHG cap-and-trade system in the state. The California MAC has formulated a set 
of guiding principles and has developed an initial set of recommendations for a California cap-
and-trade program. 

Allocation of resources under existing state programs and initiatives can be targeted to 
achieving state climate goals. However, it is likely that additional resources may also be needed 
to implement new recommendations. Therefore, the state and others will need to consider 
seeking and stimulating additional funding and investment in climate solutions identified in the 
state plan. 

Regional market approaches can offer broader and more streamlined market opportunities to 
reduce GHG emissions in collaboration with partner states or other organizations. Regional and 
multistate organizations have formed in several parts of the country to reduce GHG emissions. 

Examples of regional market approaches are the Northeast and Mid-Atlantic States Regional 
Greenhouse Gas Initiative (http://www.rggi.org/), the Midwestern Governors Accord 
(http://www.midwesterngovernors.org/govenergynov.htm), and the Western Climate Initiative 
(http://www.westernclimateinitiative.org/Index.cfm). 

CCI-10. Climate-Related Investment and Business-to-Business Engagement 

The intent of this option is to encourage and facilitate the involvement of funding and investment 
sources, business interests, and entrepreneurs in pursuing business opportunities associated with 
GHG reductions and global warming solutions as quickly and as significantly as possible. The 
creation of a clearinghouse-like entity may make it possible to match technology developers and 
other climate solution entrepreneurs with necessary financing more effectively and 
expeditiously. As a result, a stateÕs ability to identify and secure early business opportunities 
associated with climate change may be enhanced, increasing its global competitive advantage 
and job creation within the state. 

Potential funding sources include philanthropic organizations, high-net-worth individuals, or 
others interested in supporting innovative, environmentally effective market solutions. 
Recognizing that fortunes are likely to be made in the Ònew energy economy,Ó for-profit 
investors, pension funds, mutual funds, and/or venture capitalists may be looking to fund similar 
business opportunities. Although technology entrepreneurs are often cited as offering potential 
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global warming solutions, equally progressive solutions may lie in the fields of law, accounting, 
marketing, production,  or government relations. The objective of this policy option is to 
leverage a stateÕs specific talents for climate change solutions into securing the business 
opportunities and market advantages that well-supported early-bird efforts are likely to reap in a 
carbon-constrained world. 

Successful state GHG reduction efforts are highly dependent on active participation of the 
business community, particularly in the energy, agriculture, transportation, real estate/building 
development, and manufacturing sectors. In order to facilitate a strategic approach that has an 
optimal impact, a statewide proactive business organization could be formed to address climate 
opportunities and risks.  

CCI-11. Dedicate Greater Public Investment in Climate Data and Analysis 

To ensure cost-effective investment of resources, it is essential to have accurate and current data 
and information about GHG emissions and impacts and also state-of-the-art computer modeling 
capabilities. High-quality data and accurate predictive capabilities are key elements in being able 
to plan strategically and track progress over time in reducing GHG emissions. It is also important 
to integrate the efforts of multiple entities gathering GHG data, so that monitoring and data 
collection resources are effectively utilized. One example might be formation of a state climate 
data and analysis center that could develop objective, state-specific information regarding 
climate data and analysis, assess options and directions, identify trends, develop or improve 
computer modeling, and provide other climate-related information to government, business, and 
the public. 

CCI-12. Conduct and Impact Analysis of Federal Carbon Constraints on Kentucky  

In addition to impacts on natural ecosystems and public health addressed in CCI- 5, the 
Commonwealth is concerned about impacts to the Kentucky economy from the imposition of 
federal carbon constraints. The Commonwealth is interested in conducting a vulnerability 
assessment of the potential federal constraints and in formulating appropriate response strategies.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 


