Futures Development Worksheet 


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 5
	National Renewable Electricity Standard

	Brief description

(2-3 sentences)


	A national Renewable Electricity Standard (RES) is established requiring each utility to obtain 30% of its electricity from renewable resources by the year 2030, with the option for a utility to meet the requirement by purchasing renewable energy credits from other entities The Standard requires that 30% of the electricity consumed in the U.S. in 2030 be from renewable generation, which includes wind, solar, geothermal, new hydroelectric facilities under 20 MW of capacity, qualified biomass and landfill gas facilities, and marine hydrokinetic energy facilities. The renewable requirement will gradually increase to reach 30% in the year 2030.


	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	A national 30% RES has been established, and to comply it is assumed that 30% of the 2030 electricity consumption of the Eastern Interconnection will be met through the output of qualified renewable facilities.

The renewable resources will be selected based on the lowest cost of electricity delivered to the electric busbar at the generator’s location. Selection should therefore correspond to the capacity factors and capital costs for wind and solar resources.

The main defining characteristic of this scenario is the deployment of significant amounts of renewable energy at the locations with the lowest cost renewable resources. The scenario will result in significant displacement of fossil generation on an energy basis as well as a capacity basis. As a result, there will be significant declines in carbon dioxide emissions. There is also likely to be a need for significant enhancements to the nation’s electric transmission system to achieve this scenario.

Uncertainties are similar to the business as usual case. They include load growth and generation fuel prices.



	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	Development of sufficient renewable generation to supply 30% of the electricity consumed in the US from renewable energy sources.

	2. Policy implementation
	The implementation of the policy will occur through compliance and least cost resources

	3. Economy
	Medium

	4. Load/demand growth
	Medium

	5. Technology
	Current plus reasonably foreseeable advancements, with a reasonable trajectory for decreasing costs over time and due to increased scale of deployment

	6. Fuel prices and availability
	Fuel prices with anticipated increases

	7. Other policies
	Include the implementation of the currently contemplated EPA emission requirements

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Highly plausible. President Obama has advocated for a 25% by 2025 renewable requirement. Recent rates of wind deployment, including the 10 GW of wind deployed in 2009, are on a trajectory to reach a 30% penetration by 2030, indicating that there are no supply chain or deployment barriers to reaching that penetration. NREL wind and solar resource estimates indicate that the supply of cost effective renewable resources exceed the amount needed for 30% renewables by an order of magnitude or more. 

	
	Diverse range of policy outcomes
	Explores what would happen if policies being discussed and advocated at the federal level were implemented. It fits well as an anticipated policy that will produce informative results that vary from the BAU, carbon constrained, and energy conservation futures in interesting ways.

	
	Diverse range of transmission outcomes
	This future will likely result in significant transmission investment and thus stand in contrast to several of the other futures being proposed.

	
	
	

	Possible sensitivities
	Significant use of the electric system by plug in vehicles, increasing demand and also potentially increasing system flexibility

High gas prices

Increased deployment of flexible resources, like demand response 


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 7
	Dramatic growth in the use of electricity to power transportation.

	Brief description

(2-3 sentences)


	Oil prices have skyrocketed forcing a substantial shift in the fuel used to power American transportation. These changes include a large increase in the manufacturing of electric vehicles and  electrification of some rail transit. Possible sensitivity for increases in the use of natural gas as a fuel for transportation as well.


	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	High use of electric and plug in hybrid vehicles is now the norm. Electrification of the rail industry is ongoing. A national RES is in effect as well as a moderate carbon assessment and implementation of EPA non carbon regulations. 

Higher demand with higher nighttime usage.

Storage characteristics from plug-ins

RES and carbon as well as non carbon restrictions

Increase in fuel oil prices



	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? Yes
· Are there key regional differences in driver behavior? To the extent that regions rely on fuel oil for energy


	1. Policy goals
	General environmental improvements coupled with significant economic pressures drive policies encouraging the use of domestic resources to substitute for petroleum based fuels

	2. Policy implementation
	Federal and state

	3. Economy
	Medium

	4. Load/demand growth
	Medium

	5. Technology
	Incremental advances

	6. Fuel prices and availability
	Oil and other petroleum products very high, natural gas moderate high to high, coal medium

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Very

	
	Diverse range of policy outcomes
	Yes

	
	Diverse range of transmission outcomes
	Requires significant increase in access to electric grid by load

	
	
	

	Possible sensitivities
	Higher natural gas prices if some transportation shifts to natural gas as a fuel. Possible use of coal to diesel products could increase coal prices.


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 8
	Business As Usual (BAU-Enhanced Roll Up)

	Brief description

(2-3 sentences)


	There is significant discussion on the criteria for development of a baseline infrastructure.  Suggest that there be 2 BAU cases:  The previously specified EISPC BAU includes only facilities for the first 5 years from the roll-up unless the case can be made for inclusion.  Suggest that the second BAU (this case) include everything in the rollup case but supplemented with project equivalents in areas that took a very conservative approach to constructing their cases.  This will provide two cases that are normalized at the two boundaries of planning.  A comparison should provide the basis for determining if the pre-determined plans for the 2nd five years of study significantly impact the final results of the 20 year analysis.



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	This future is defined by the status quo – no new major federal or state legislation or programs.  Current state policies and regulations are fully realized.  Existing regional programs such as RGGI (Regional Green House Gas Initiative) continue.  The only new mandates are related to the currently proposed EPA regulations including the Transport Rule, Utility MACT Rule, Utility NSPS Rule, Coal Combustion Residuals Rule, and Cooling Water Intake Structures Rule.  The economy continues its rise out of the recession at currently projected rates.  There are no new major transmission or fossil-fueled generation units specified beyond what is currently planned in the first five years of the rollup case.  Fuel prices remain stable.


	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed) plus the projects from the roll-up case that was not included in the baseline; add enhanced list of projects from areas that provided conservative inputs to the roll-up case.

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy
	Existing state RPS, EE/DR and emission mandates modeled in full, as well as EPA non-carbon regulations

	2. Economy
	Average/mid-range levels

	3. Load/demand growth
	?? (each region to report back after reviewing PA’s growth rates)

	4. Technology
	

	5. Fuel prices and availability
	(where applicable) set at moderate levels

	6.  Energy Efficiency/Demand Response
	Existing mandates;

EE/DR will be considered separate from growth rates

	7.
	

	8.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	See brief description

	
	Diverse range of policy outcomes
	See brief description

	
	Diverse range of transmission outcomes
	See brief description

	
	
	

	Possible sensitivities
	   No new non-carbon EPA regulations

   No Build, EE allowed

   Achievable state EE, DR, RPS requirements

   Higher PHEV penetration

   High load growth

   Low load growth

   High/volatile gas prices

   Increased generation costs

   Inter-regional fee/dispatch barriers removed


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 9
	Significant Deployment of Bulk Power Storage Facilities

	Brief description

(2-3 sentences)


	Deployment of technologies such as CAES and local area load management storage (Islanding) are developed in the Midwest and other areas throughout the eastern interconnect.



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	Widespread deployment of Distributed Storage and Compressed Air Energy Storage by 2020 increasing by as much as 20% by 2030.

Characteristics may include:

Deployment of CAES allows significant penetration wind energy generation up to 15% of national demand.

Development of additional/upgraded transmission capacity for delivery of power.

Grid management technologies deployed to manage additional capacity & Islanding systems

National RES

Increasing power demand 

Uncertainties:

State/local storage regulation

Availability of appropriate storage systems (batteries)

Adoption of peak load shaving & demand management technology at local utilities

economy

	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	

	2. Policy implementation
	

	3. Economy
	

	4. Load/demand growth
	

	5. Technology
	

	6. Fuel prices and availability
	

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Proven technology, current limited deployment

	
	Diverse range of policy outcomes
	

	
	Diverse range of transmission outcomes
	

	
	
	

	Possible sensitivities
	


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 10
	Consumer Market Awareness and Activism

	Brief description

(2-3 sentences)


	Consumers continue to become more aware of energy markets and their appetite for additional costs are very low.  As consumer awareness grows, they are more proactive in their approach to energy consumption.  This results in few policy initiatives to make major changes in the energy industry and the roll off of some existing incentives.

	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	Through education and adaptation to the more flexible markets, consumers are taking part in reducing their electric costs through reducing consumption with a combination of avoidance and efficiency and activism at their local governments.  The consumer’s view has been incorporated into policy making.  Infrastructure build-out mirrors consumers appetites in that the economic resource is the resource that is built.

Defining Characteristics:

1. Slow growth in the economy resulting in low demand growth.

2. Incentives for transmission expansion and specific generation types are allowed to expire instead of being renewed.

3. No new major policy changes are implemented.

4. Demand response and energy efficiency continue to expand.

5. Market prices are made available to the end consumer in all deregulated markets.

Greatest Uncertainties:

1. Technology

2. Fuel Costs

	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	Renewable portfolio (RPS) and energy efficiency (EE) standards remain fixed.  No national/regional/state energy policy initiatives passed.  Existing policy goals are achieved.

	2. Policy implementation
	Renewable portfolio (RPS) and energy efficiency (EE) standards remain fixed.  No national/regional/state energy policy initiatives passed.  Existing policy goals are achieved.

	3. Economy
	Slow and steady growth.

	4. Load/demand growth
	Slow and steady growth.

	5. Technology
	Same as current day.  Potential sensitivity.

	6. Fuel prices and availability
	Moderate price with no availability issues.  Sensitivity around this variable.

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Consumers are already tapped out with their appetite for paying for day to day utilities and don’t want to have to incur additional expenses for what they perceive to be “extra” costs.  It is plausible that consumers stand up and say enough is enough and that results in consumer consumption changes.

	
	Diverse range of policy outcomes
	Policy hands off.

	
	Diverse range of transmission outcomes
	This is anticipated to cause a low level of additional transmission build-out and a low level of additional generation build-out (notwithstanding retirements).

	
	
	

	Possible sensitivities
	Fuel Costs (high, low)

Fuel Availability

Technology (specific advancements, etc.)




	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 11
	High levels of coal plant retirements

	Brief description

(2-3 sentences)


	Coal plants are retired in high numbers as a result of several plausible policies at the national level which could include the EPA non carbon restrictions and carbon initiatives. Other resources are required to serve load in this future.



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	High levels of coal plant retirements create a need to access new forms of generation. 



	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

Reduction in existing coal plant inventory with no new additions of coal generation.

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	Cleaner environment

	2. Policy implementation
	Policies which cause the retirement of coal plants

	3. Economy
	Medium

	4. Load/demand growth
	Medium

	5. Technology
	Current technology with incremental improvements in efficiency and output

	6. Fuel prices and availability
	Coal lower, gas higher

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Moderate to high likelihood

	
	Diverse range of policy outcomes
	Clear result dictated by several policy initiatives being implemented or discussed.

	
	Diverse range of transmission outcomes
	Creates the need for an economic analysis as to replacement options. The options selected would determine the transmission design. All of the possibilities would vary from a BAU case.

	
	
	

	Possible sensitivities
	High load growth. National RES.


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 12
	Significant increase of interconnection transfer capacity

	Brief description

(2-3 sentences)


	Development of EHV connections between the interconnects



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	Deployment of EHV transmission capacity to move large amounts of power between the interconnects

Characteristics may include:

· Building of EHV connections between the interconnects

· Completion of transmission project known as the Sunflower Express, an EHV line running from Hays, KS to the WECC/WAPA planned power injection point at Burlington, CO

Uncertainties include:

· FERC transfer tariff regulation

· Shared load management systems

· Economy

	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	

	2. Policy implementation
	

	3. Economy
	

	4. Load/demand growth
	

	5. Technology
	

	6. Fuel prices and availability
	

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Projects & technology are currently underway.

	
	Diverse range of policy outcomes
	

	
	Diverse range of transmission outcomes
	

	
	
	

	Possible sensitivities
	


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 13
	Multiple Policy Future

	Brief description

(2-3 sentences)


	This future would combine the policy effects of: 1) a federally mandated RPS; 2) a federally mandated carbon cap; and, 3) deployment of smart grid, electric cars, energy efficiency and demand response.



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	The underlying basis for this future related to a carbon cap is the anticipation that carbon emissions must be reduced because of federal regulation (either by Congress or the EPA). Implemented as follows:

· 3 percent reduction by 2012 

· 17 percent reduction by 2020 

· 42 percent reduction by 2030 

· more than 80 percent reduction by 2050 

For renewables, assume a 25% National RPS mandate satisfied by multiple renewable resources, including wind, solar, hydro, biomass, etc and further supported by an extension of tax credits for all renewable resources.

Assume a federal policy mandating annual reductions in energy consumption and peak demand by 2030, EE, DR, and Smart Grid initiatives will have the impact of reducing energy usage, while also reducing a need for building more costly generation (new generation and fuel costs would be in the mid-range compared to the lower range costs for EE, DR, and Smart Grid).  Electric vehicles become viable with federal incentives payments available.

Transmission possibilities would not be limited by market, in-state siting, or source preferences. 

Uncertainties for this future include the existence and level of a federal carbon policy and of an RPW policy.  Wide spread implementation of smart grid to enable EE/DR is not a certainty.  The future of electric vehicles is also uncertain.



	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	Energy independence;  address climate issues;  greening of the economy

	2. Policy implementation
	National 

	3. Economy
	Moderate

	4. Load/demand growth
	Moderate

	5. Technology
	Electric vehicles are viable and accepted by the public; smart grid is widely deployed.

	6. Fuel prices and availability
	Moderate

	7.
	

	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	All of these policy issues are being debated at both the state and federal level.

	
	Diverse range of policy outcomes
	Outside boundary case if all policies come to fruition

	
	Diverse range of transmission outcomes
	This could be a mid-range to large size build out.  

	
	
	

	Possible sensitivities
	·  Increased availability of nuclear

· Gas prices

· +/- Load growth

	


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 14
	  New Storage Capability Development

	Brief description

(2-3 sentences)


	Storage of electricity has been limited and driven by development of must run capacity. This future envisions a strong drive to development of new cost effective storage technology and build out of conventional storage technology to facilitate wind , solar and other intermittent generation technologies

	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	The build out would begin with recapitalization of hydro and pumped storage facilities and grow with new technologies such as flywheels, batteries, cold storage, smart grid opportunities.

(the following courtesy of EISPC)
One of the major issues with wind and solar technologies is that production does not always coincide with peak loads and they are not dispatchable in the traditional generation sense. There are also pockets of load where it is very difficult to site new transmission, a notable example being the New York City area. 
Assuming successful technology developments, storage of energy could help shape the transmission grid. Storage could be used on site at variable sources of generation to “pond” the energy for use when required by the customers. Storage can also be used on a larger scale within the system to serve the same purpose generically rather than being specific to a generation site, such as existing pump storage. Storage resources sited near load would allow movement of energy to the load during off-peak periods when loading on existing transmission lines is lighter for use within the load pocket during periods of transmission constraints. 

The principle existing storage technology is pumped storage; there are some sites available for location of pumped storage, but the land requirements to establish the reservoir are significant and carry significant environmental and engineering issues. Compressed air and flywheel storage is starting to become economic in some locations. Advanced batteries and electrochemical capacitors are in the large scale demonstration stage. 

Modeling parameters would be the introduction of: 1) shaping the output of variable generation into a dispatchable format; and, 2) the ability to move energy off-peak into load pocket areas. 

• A low implementation of storage would be no new technologies; no discernable change in operations from technologies in demonstration; new pumped storage facilities are available to be sited. 

• A medium implementation would be on-site storage for variable generation is developed along with large scale storage available on the transmission system such as compressed air, flywheels and pumped-storage. 

• An aggressive implementation would be the medium implementation plus small, compact storage that can be located near load centers. 



	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed)

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy
	

	2. Economy
	

	3. Load/demand growth
	

	4. Technology
	

	5. Fuel prices and availability
	

	6.
	

	7.
	

	8.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	

	
	Diverse range of policy outcomes
	

	
	Diverse range of transmission outcomes
	

	
	
	

	Possible sensitivities
	


	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 15
	Transmission Light 

	Brief description

(2-3 sentences)


	This future is founded on the idea that transmission development would be minimal in the future.  Generation siting decisions would be made to minimize the need for new transmission.  



	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	The 2030 world (as far as economic growth) would look similar to the Business As Usual case.  It would be assumed that current RPS requirements are going to be met with non-remote resources (a sensitivity could be run to include a federal RPS requirement).  EPA regulations (non-carbon) would be in place that would limit the development of new fossil generation as well.  A sensitivity could assume carbon emission limitations.    

The top characteristics of this future:  

· Off shore wind would be available, at the low end of capital costs and otherwise encouraged.  Off shore would include both off the Atlantic coast as well as the Great Lakes.  

· Terrestrial wind resources would be located closer to load (allowing for wind to be developed in lower capacity factor areas)

· Smaller distributed generation would be available at lower capital costs.  

· Demand response and efficiency would have high penetration (i.e., low capital costs).  

The greatest uncertainties with this future include whether off shore wind is truly a viable option at the level that would be necessary to fulfill this future.  Additionally, it is unclear whether energy needs can be met without remote generation resources.    

	Starting point for generation and transmission topology
	Baseline infrastructure (to be developed) with emphasis on transmission that would facilitate off-shore development.  

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy
	Desire to implement RPS and renewable goals without the need for large, multi-state transmission lines.  

	2. Economy
	Economy is generally growing at the same rate as a business as usual case.  Since this option may not be the least cost, a sensitivity might be run that assumes slower or lesser economic growth.  

	3. Load/demand growth
	See answer to economy.  

	4. Technology
	New technology for off shore wind (lowering costs), demand response and energy efficiency as well as distributed generation would be assumed.  

	5. Fuel prices and availability
	Gas prices would be at moderate levels.  

	6. Regional differences
	Limiting transmission options would recognize regional differences relating to local economic development issues.  

	7.
	

	8.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	Given the hesitancy and regional differences associated with the development of large, multi-state transmission lines, this has moderate plausibility.    

	
	Diverse range of policy outcomes
	This may allow for diverse policy outcomes because it may be necessary to modify assumed policies to achieve a low transmission build outcome.  

	
	Diverse range of transmission outcomes
	There is a low level of transmission outcomes since the goal of the future is to limit transmission development.  

	
	
	

	Possible sensitivities
	(1) Slower economic growth; (2) national RPS; (3) carbon limitations 




	Please fill out this Futures Development template fully, using neutral and specific language, and complete sentences (as much as possible), to describe the selected Future.

	Title of Future 16
	A Path To Reduce U.S. Carbon Emissions by 80 Percent by 2050

	Brief description

(2-3 sentences)


	Federal policies put the US on a path to reduce global warming emissions by at least 80 percent from 2005 levels by 2050. A suite of economy-wide climate and energy policies lower U.S. emissions by 26 percent below 2005 levels in 2020, and 56 percent in 2030. These emissions cuts are achieved primarily through investments in energy efficiency, renewable energy, and other low-carbon technologies by 2030. The electricity sector is responsible for nearly 60 percent of the total emission reductions by 2030. 

	Narrative

· What will this world look like in 2030?

· What are the 3-5 most defining characteristics of this Future?

· What are the greatest uncertainties?


	Federal policies lower U.S. heat-trapping emissions to meet a cap set at 26 percent below 2005 levels in 2020, and 56 percent below 2005 levels in 2030. Actual year-by-year emissions reductions may differ from the levels set in the cap because firms have the flexibility to over-comply with the cap in early years, bank allowances, and then use them

to meet the cap requirements in later years. To meet the cap, the cumulative actual emissions must equal the cumulative tons of emissions set by the cap. 
The most defining characteristics of this future include: 

· More energy-efficient buildings, industries, and vehicles

· Wider use of renewable energy

· Greater use of natural gas for combined heat and power

· More investment in research, development, and deployment of other low-carbon technologies (CCS and nuclear) in the electricity sector.

· A cap-and-trade program that sets declining limits on emissions of carbon dioxide and other heat-trapping gases, and that makes major sources pay for “allowances” to release such emissions, with limited international and domestic offsets. 

The greatest uncertainties include:

· timing and scope of federal climate and energy legislation

· natural gas availability and cost

· length and depth of the current recession

· impact of recession on commodity and technology prices.

	Starting point for generation and transmission topology
	Existing infrastructure plus planned and generation and transmission facilities needed to meet existing load growth and federal and state energy and environmental policies.

	Key drivers
	Driver Behavior

· What do each of these factors look like in this Future in 2030? 

· Is this driver a primary source of change, or is its behavior a result of other drivers? 

· Are there key regional differences in driver behavior?



	1. Policy goals
	Reducing US global warming emissions 80 percent by 2050 through the implementation of a suite of climate, energy, and transportation policies..

	2. Policy implementation
	Climate Policies

• Economy-wide cap-and-trade program with:

• Auctioning of all carbon allowances

• Recycling of auction revenues to consumers and businesses9

• Limits on carbon “offsets” to encourage “decarbonization” of the capped sectors

• Flexibility for capped businesses to over-comply with the cap and bank excess carbon allowances for future use

Industry and Buildings Policies

• An energy efficiency resource standard requiring retail electricity and natural gas providers to meet efficiency targets

• Minimum federal energy efficiency standards for specific appliances and equipment

• Advanced energy codes and technologies for buildings

• Programs that encourage more efficient industrial processes

• Wider reliance on efficient systems that provide both heat and power

• R&D on energy efficiency

Electricity Policies

• A renewable electricity standard for retail electricity providers

• R&D on renewable energy and other advanced low carbon technologies.

• Use of advanced coal technology, with a carbon-capture-and-storage demonstration program, and loan guarantees for a limited number of first-mover nuclear reactors

Transportation Policies

• Standards that limit carbon emissions from vehicles

• Standards that require the use of low-carbon fuels

• Requirements for deployment of advanced vehicle technology

• Smart-growth policies that encourage mixed-use development, with more public transit

• Smart-growth policies that tie federal highway funding to more efficient transportation systems

• Pay-as-you-drive insurance and other per-mile user fees

	3. Economy
	Based on EIA’s AEO 2010 or later reports, as available. 

	4. Load/demand growth
	A comprehensive set of energy efficiency policies lead to an overall reduction in demand below current consumption levels in all sectors of the economy.

	5. Technology
	Cost and performance assumptions for specific electricity sector technologies would be based on actual projects, to the extent available, and input from experts from the national labs. Buildings and industry efficiency assumptions would be based on American Council for an Energy Efficient Economy data. Learning assumptions for the electricity sector based largely on EIA assumptions. While learning is expected, this scenario is not dependent on game-changing technology costs or breakthrough developments.

	6. Fuel prices and availability
	Reflect (with some modifications) EIA’s assumptions from the High Energy Price cases in its latest AEO to project oil, natural gas, and coal prices. Any changes would account for recent cost increases and for expectations of higher prices compared with the latest AEO Reference case forecast. 

	7. Link to appendix with detailed assumptions for electricity sector
	For details on what assumptions were used for the UCS Blueprint, recognizing that economic outlook has changed for a number of these since the report was written. http://www.ucsusa.org/assets/documents/global_warming/climate2030-app-d-electricity.pdf


	8.
	

	9.
	

	Rationale for inclusion

How does the inclusion of this Future contribute to the development of a range of Futures that meets the selection criteria? 
	Plausibility
	This scenario reflects an expansion of policies in place today in the leading states. For example, 29 states already have adopted renewable energy standards and 27 states representing two-thirds of U.S. electricity demand have adopted or have pending energy efficiency resource standards. The analysis relies on technologies that are available today or are projected to become available on a commercial scale in the next two decades.  

	
	Diverse range of policy outcomes
	This scenario uses reasonable technology cost and fuel price drivers, combined with a comprehensive suite of complementary policies, to model a low carbon energy future. The model to chooses technology outcomes based on policy drivers and costs for all major low-carbon technologies. 

	
	Diverse range of transmission outcomes
	This scenario requires aggressive implementation of both efficiency and renewable energy policies that will drive transmission expansion based on a combination of low or reduced load growth as well as large-scale integration of renewable resources.

	
	
	

	Possible sensitivities
	Carbon cap with no complimentary energy policies.

Optimistic assumptions about CCS or nuclear costs.

High/low natural gas prices.
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