
104 105states—including California, Massachusetts, Rhode 

Island, and Ohio—have passed legislation to allow 

community choice aggregation. This legislation gives 

local government the ability to aggregate local demand 

and collaboratively negotiate terms with utilities. 

Under such legislation, local governments have been 

able to reduce rates, capture energy savings for local 

reinvestment, and most important for this discussion, 

direct the type of new generation equipment that is 

brought online to serve demand.

More directly, local governments have jurisdiction 

over local land use and site development regulations, 

giving them control over the siting of new types of new 

generation facilities. Even national and regional energy 

utility decision makers that can overrule local entities, 

such the Nuclear Regulatory Agency and public utilities 

commissions that license coal plants, are required 

to consider local input in siting decisions. Local 

initiatives are gaining momentum, as large and small 

communities initiate and permit local wind farms, 

multimegawatt solar arrays, biomass incinerators, 

run-of-the-river small hydro facilities, and geothermal 

steam plants. 

Local planning and zoning continue to be tools  

that communities can use to promote the use of 

natural resources for energy generation. By discourag-

ing residential development in the windiest areas, 

zoning land near the best geothermal resources 

for heavy energy uses such as industry, or enacting 

development standards that allow solar-ready roofs 

in new developments by right, local communities can 

encourage desired types of energy generation. The 

exact tools that should be employed depend a great 

deal on the type of energy that the community wishes 

to pursue. Local land-use planning can also encourage 

non-utility-scale generation by removing barriers and 

creating incentives for home owners and businesses to 

retrofit existing buildings with solar panels and small 

wind turbines. 

Supply and Demand Considerations

Communities seeking greener local energy options 

must consider a wide range of energy supply and 

demand considerations. As a start, locals must consider 

what types of resources are available in the community. 

According to the Department of Energy (DOE), about 

half of the area of the United States has wind resources 

that are adequate for wind power, while a more limited 

number of communities have been identified as 

having utility-scale geothermal resources. Different 

communities have different opportunities to harness 

renewable energy: Coastal communities could harvest 

tidal river flows. The southwest United States has 

enough sunlight for utility-scale generation, and solar 

can be harvested on a smaller scale nearly everywhere. 

Agricultural and forested biomass feedstock can be 

supplied on an industrial scale in the Midwest and 

southeast. Municipal solid waste, methane from 

landfills and manure, and construction materials are 

available in every city. 

A second set of considerations relate to the 

proximity of the resource to the community: Can 

existing transmission infrastructure deliver the energy 

produced, and does it have enough capacity to add the 
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personally experience climate change impacts as they 

do other malfunctioning symptoms of modern life, 

such as impenetrable traffic jams, blighted neighbor-

hoods, or toxic spills. To complicate matters, once the 

effects of climate change become tangible, it will be too 

late to easily correct them. Therefore, planners must be 

proactive and persuasive in not only educating policy 

makers and the public about the impacts of climate 

change but also in providing practical advice about 

avoiding, mitigating, and adapting to it. 

This chapter raises the key issues that local 

communities can and should consider regarding how 

to select a good match between their community’s 

characteristics and its energy resources. To help 

communities balance environmental benefits and  

risks, we consider the potential impacts of a variety  

of energy generation types as well as the land-use 

implications of local energy choices. Throughout, 

examples of communities that are greening their  

local energy provide guidance and inspiration.

What Local Communities Can Do 

Local governments that do not own the utility that 

supplies their citizens’ power often feel powerless to 

green their energy supply. Although the U.S. regula- 

tory environment favors large regional utilities, 

emerging information and trends suggest that local 

governments can increasingly influence energy genera-

tion. At least 13 states have joined other stakeholders 

to support state and regional initiatives that require 

large-scale utilities to incorporate minimum percent-

ages of renewables in their portfolios. A number of 

Greening the Local Energy Supply

Global climate change and volatile energy costs 

demand that communities make better, greener 

choices about electricity generation. According to 

the Department of Energy’s Energy Information 

Administration, electricity generation is the source of 

40 percent of carbon emissions in the United States. 

Energy efficiency improvements are currently the most 

cost-effective means to reduce emissions of carbon 

dioxide and other greenhouse gases, but such efforts 

cannot address the bulk of the carbon dioxide problem. 

The vast majority of electric power supplied in the 

United States is derived from the burning of coal. On 

average, to generate a megawatt hour of electricity, the 

most advanced coal plants emit 519 pounds of carbon 

dioxide. While renewable energy sources are currently 

costlier and less efficient than coal, they do not generate 

any additional carbon dioxide; and they will become 

more viable as the technologies evolve, as the cost 

and scarcity of fossil fuels rise, and as the necessity of 

rapid reduction of greenhouse gas emissions sinks in. 

Increasingly, green communities must consider how to 

shift the dominance of fossil-fuel-based energy sources 

such coal and natural gas toward more sustainable 

means of energy generation, such as solar, biomass, 

wind, nuclear, geothermal, and hydropower. 

Climate change is the ultimate challenge for plan-

ners. Compared to other major societal changes that 

have been managed through planning and regulation, 

such as transportation, housing, and pollution, climate 

change has no local “face” or obvious deficiency to 

address. At this point in time, most Americans do not 
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can be grown on land that is marginal or otherwise 

fallow. Wind farms may occupy low-productivity land 

or be colocated with agricultural uses, but may occupy 

valued scenic areas. 

Broader land-use and social impacts should also  

be considered. For example, the controversy over how 

much corn has been diverted to ethanol production 

highlights the need to carefully and sustainably harvest 

agricultural biomass. Large-scale use of agricultural 

residue left after harvesting the main crop, which 

could be an abundant energy source, has not been 

fully evaluated for its impacts on soil health. Even 

harvesting deadwood or forests killed by pine beetles 

risks upsetting ecosystems. More than 150 cities in the 

United States, including New York City, have declared 

themselves nuclear-free zones, restricting the ability 

to transport spent radioactive materials through city 

limits from existing nuclear power plants to long-

term storage. Communities in the vicinity of Yucca 

Mountain, Nevada—which is the DOE’s identified 

site for long-term storage of spent nuclear fuel—are 

divided over the local risks and rewards the storage 

facility presents. 

Other Considerations

There is a wide range of other considerations for green- 

ing local energy. At the top of the list is cost. Cost 

considerations include costs for initial development of 

the generation facilities, which depend on factors such 

as size and scale, existing transmission infrastructure, 

and connection costs; ownership of the generation 

equipment; state and federal permitting requirements; 

and available subsidies and incentives. A nuclear plant 

can cost $5 billion for 1,000 megawatts of capacity, 

compared to a $65 million wind farm that produces 50 

megawatts. However, the varying life spans and realistic 

annual outputs (rather than capacities) of each type of 

energy source must also be considered, as well as the 

resulting price of electricity for consumers, the ability 

to reduce prices through demand aggregation, and 

local willingness to pay a premium for greener energy.1

Another factor is the length of time it takes to bring  

a new facility online. Can it be brought on incremen- 

tally? A wind farm can typically be sited and con-

structed in less than five years, whereas a nuclear 

facility typically requires about 20 years. Once the 

facility is built, can production be tailored to meet 

fluctuations in demand? Large hydro plants are some  

of the most nimble facilities, as flow rate can be 

adjusted to match daily demand or compensate for 

other more intermittent sources. 

Other considerations include potential local 

impacts; worst-case scenarios, such as noise, clashing 

aesthetics, negative health impacts, or radiation 

exposure; and the potential for benefits, such as wind 

turbine land leases helping independent farmers stay  

in business, or the shading from rooftop solar panels 

that reduces the urban heat island effect. Compre-

hensive and affordable climate data collection will be 

necessary so that communities can accurately forecast 

the likely impacts of climate change and the ability 

of their energy resources to adapt to those changing 

conditions—such as the effect of warmer water for 

nuclear plant cooling and warmer return water, less  

or more rain for biomass feedstock, and less water  

for hydropower. 

 In addition, the degree to which local government 

can influence or control decision making will be  

a factor in determining what type of green energy a 

community may choose to pursue. For example,  

a local government might not have control or owner-

ship of the renewable resource or of the land occupied 

by the generating facility. Also, states vary in allowing 

community demand aggregation. 

Specific Issues and Impacts by Energy Type 

The following pages offer a matrix of local energy 

alternatives—hydro, nuclear, wind, solar, geothermal, 

and biomass—summarizing some of the unique 

strengths and challenges of each. There are many other 

energy technologies—including methane capture, 

waste industrial heat, and hydrogen—that are not 

included here because they are either not market-ready 

or not typically available at a utility scale.
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new loads? And what is the cost to deliver the energy? 

In Tazimina, Alaska, there is a run-of-the-river small 

hydro plant with a potential capacity of more than six 

megawatts, but because the transmission system does 

not yet reach to the demand center, in Anchorage,  

175 miles away, the plant currently runs at only one- 

quarter of capacity. Before considering sources that 

would require significant energy loss in transmission, 

or other production costs, planners should first 

consider what kind of renewable energy source is close 

by and whether that source would be appropriate for 

the community. 

A third set of considerations relate to the variability 

of the delivery: Must the renewable energy delivery be 

constant, or can it be readily increased or decreased in 

response to demand? If a community is already served 

by a relatively constant energy source such as a coal or 

gas plant, the potential variability in delivery from a 

local, lower-carbon renewable energy source could be 

acceptable. For example, a coal-powered community, 

perhaps in the Southwest, might choose a photovoltaic 

installation to supplement or replace peak daytime 

energy demands. Such a decision would allow the 

community to permanently set a portion of its energy 

costs during the day and potentially reduce carbon 

emissions from the plant (assuming other communites 

served by the same plant made similar demand 

reduction changes—which points out the necessity of 

regional collaboration).

Other important supply-and-demand consider-

ations include the amount of energy a typical facility 

can produce, the time it takes to build a facility, the 

time it takes to generate electricity from the particular 

energy source, and the scalability of the energy pro-

duced by that facility or source. Biomass energy can be 

generated on a range of scales, such as: a five megawatt 

plant the size of a pickup truck, which powers a small 

farm; a 50 megawatt plant that runs on wood chips or 

willow and provides heating and cooling for a college 

campus; or a regional co-fired utility plant. A single 

large hydro plant supplies the energy needs for all of 

Juneau, Alaska, population 30,000. A small in-stream 

hydro-generator can power a single residence or small 

village. Communities need to first assess their energy 

needs and then determine whether the locally available 

sustainable energy source can meet that need. Fresno, 

California, found that adding a solar power plant was 

more cost effective than adding another traditional 

plant to meet extra demand on hot days. 

Environmental Considerations

If the goal is to make the community more green,  

the full range of environmental impacts of the energy 

source must be assessed, and the adverse impacts 

mitigated or avoided. One question should be: How 

much would the alternative energy facility reduce 

greenhouse gas emissions compared to conventional 

energy generation or other alternatives? Options such 

as solar, hydro, nuclear, and wind produce no carbon 

emissions from production. Biomass emits carbon 

dioxide, but the amount is net-neutral because of what 

is absorbed as the feedstocks are grown. 

What impacts on habitat are anticipated? Several 

hydro dams in Oregon have been removed due to 

impacts on fisheries and riparian health. The Altamont 

Ridge wind farm, in California, is located in raptor 

habitat and therefore has an unusually high number  

of documented avian strikes. 

What waste products, emissions, or pollutants 

are produced, and what are their public health and 

environmental impacts? How can they be safely 

handled? Spent nuclear rods from nuclear facilities are 

an example of a waste product that creates a complex 

set of hazards, land-use impacts, and other long-term 

challenges. While coal can be burned cleaner, it will 

still release large amounts of carbon. Biofuel genera-

tion creates ash and particulates. 

How much land and water—precious environmen-

tal and economic resources in their own right—are 

consumed in the process? A nuclear facility requires 

acres of water and a zone in a five-mile radius with low 

population density and excellent evacuation routes.  

For the growing of some biomass feedstocks, substan-

tial land area and water for irrigation are required. But 

other feedstocks are waste from timber culling or  

agricultural production; and some, such as switchgrass, 
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ELECTRICITY
TO COMMUNITY

ELECTRICITY
TO COMMUNITY

Quantity

Reliability

Proximity

Scalability

Flexibility

SUPPLY-AND-DEMAND CONSIDERATIONS SUSTAINABILITY CONSIDERATIONS

ADDITIONAL LAND-USE CONSIDERATIONS

SOLAR ENERGY CAPTURENUCLEAR POWER

Depends on location. Abundant in the 

Southwest. Most solar plants are relatively 

small (2 MW); the largest operating in the 

United States is 14 MW.

Inconstant daily; seasonally predictable. 

Supply matches peak demand in hot sunny 

places. Long-term supply not expected 

to change much unless climate change 

increases cloud cover.

Southern California and Nevada have ade-

quate resources for utility-scale solar power. 

Panels can be used by individual homes and 

businesses almost anywhere in the United 

States.

From a single photovoltaic panel to 14 MW 

utility installations.

Powers up and down easily but dependent 

on resource.

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

Local Control

Local Impacts

Broader Impacts

Other Benefits

None.

None.

Ground installations can be land consump-

tive. Rooftop installations are closer to 

demand, with no land consumption.

None.

Limited to the impacts of shading and 

perhaps security fencing.

High degree for panel and utility-scale 

installations.

Glare and aesthetic impacts in the immediate 

vicinity; burn danger is possible if someone 

trespasses or tampers with utility-scale solar.

Photovoltaic panel manufacturing uses 

silicon and other toxic materials and is 

energy intensive.

Rooftop panels can provide shade in summer 

to reduce building heat absorption, cooling 

loads, and the urban heat island effect.

Quantity

Reliability

Proximity

Scalability

Flexibility

SUPPLY-AND-DEMAND CONSIDERATIONS

Typically around 1,000 MW. Not for small 

community applications. 

Constant utility-scale baseload. Domestic 

supply of uranium plentiful to meet foresee-

able future demand.

Must be near large amount of water. 

Should be near large demand center.

If space allows, may be able to construct 

additional reactors after initial construction.

Slow to power up and down. Twenty or more 

years to approve and construct.

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

SUSTAINABILITY CONSIDERATIONS

None.

Spent fuel rods must be stored indefinitely.

The plant itself may be fairly compact but 

requires a five-mile radius zone with limited 

development and excellent evacuation 

routes. Water needs may cause inundation.

Needs ready access to large quantities of 

water for cooling, which is returned to the 

water body at a slightly higher temperature.

In normal operations, impacts are limited 

to warmer water return. Remote possibility 

for catastrophic radiation contamination.

Local Control

Local Impacts

Broader Impacts

Other Benefits

ADDITIONAL LAND-USE CONSIDERATIONS

Greatly limited, although the Nuclear Regu-

latory Commission works with localities and 

takes concerns into consideration. Local 

government responsible for emergency 

management.

Boom/bust cycle for construction and oper-

ation of the plant. Limited use of land within 

safety zone.

Nuclear storage, transport, decommissioning, 

proliferation, and potential widespread conta-

mination are permanent issues.

One of the only proven technologies that, if 

permitted and constructed, could substan-

tially reduce CO2 emissions within a decade.

REACTOR 
VESSEL

CONTAINMENT
STRUCTURE

NUCLEAR
REACTOR

NUCLEAR WASTE

STEAM
GENERATOR

STEAM LINE

GENERATOR

GENERATOR

NATURAL COOLER

COOLING TOWER

PARABOLIC 
TROUGH

HEAT TRANSFER 
FLUID

HEAT EXCHANGER

ADDITIONAL 
HEATING

TURBINE

TURBINE

PUMP

PUMP
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ELECTRICITY
TO COMMUNITY

AIR POLLUTION
CONTROL SYSTEM

BIOMASS FUEL

Steam pipe

Ash

Crane Feed hopper

GENERATOR
STEAM TURBINE STACK

FILTERED
EXHAUST

BOILER ECONOMIZER

COMBUSTION
CHAMBER

Air and 
Water Vapor

Steam

Brine

Waste Brine

Water

BEDROCK

Injection
Well

Production
Well

COOLING
TOWER

LOW 
THERMAL

CONDUCTIVITY
SEDIMENTS

Ash to landfill

ELECTRICITY
TO COMMUNITY

GENERATOR
STEAM TURBINE

Quantity

Reliability

Proximity

Scalability

Flexibility

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

Local Control

Local Impacts

Broader Impacts

Other Benefits

SUPPLY-AND-DEMAND CONSIDERATIONS

SUSTAINABILITY CONSIDERATIONS

ADDITIONAL LAND-USE CONSIDERATIONS

GEOTHERMAL POWER

Small (250 kW) to large (1,000 MW) 

plants; relatively rare at utility scale. Installed 

capacity of about 3,000 MW in the United 

States. Estimates suggest it could supply 

up to 14% of U.S. power demand.

Constant baseload. Limited locations, and 

resource can be degraded by use. Depletion 

can be slowed by reinjection of steam 

after use.

Utility-scale resources limited to a few 

hundred communities. 

Plants can be easily expanded to meet 

increasing demand, up to a maximum 

dependent on the strength of the resource.

High. Using underground reservoir, steam 

can be released as needed.

None.

Steam.

None.

Most are not especially consumptive. 

There are some steam losses in utility 

and industrial applications, but newer 

systems recapture them. 

Generally, none. 

High degree if resource is within the 

community’s jurisdiction. Must partner with 

landowner. 

After electricity generation cools steam, it is 

still hot enough for secondary uses such as 

industrial applications or district heating. 

Plants and pipes use metals that are mined. 

Silica removal from steam yields exceptional-

quality product for high-tech applications. 

BIOMASS ENERGY CAPTURE

Quantity

Reliability

Proximity

Scalability

Flexibility

SUPPLY-AND-DEMAND CONSIDERATIONS

Potentially quite large and available through-

out the country. Very appropriate for com-

munity and micro applications.

Baseload capable. Different crops could be 

used in different seasons and some could be 

stored. Supply could change somewhat with 

climate change, although so could selections. 

Municipal solid waste (MSW) and methane 

from manure and landfills would be constant.

Feasible in most agricultural and forestry 

areas. Feedstock not viable in urban areas or 

slow-growth areas such as tundra or desert. 

MSW and methane from manure and landfills 

are a reliable source available everywhere.

Power plants can range from 5 MW to utility-

scale co-fired coal or gas plants.

Inefficient to power up or down, but possible.

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

SUSTAINABILITY CONSIDERATIONS

Yes, but generally carbon neutral since the 

carbon emitted from burning is equivalent to 

the carbon sequestered by the growth of the 

feedstock.

No sulfur, limited nitrogen emissions. Far 

cleaner than coal or gas. Emits particulates 

(which can be filtered). Generates ash that 

is suitable for use in concrete. 

Power stations can be truck-sized or as big 

as a traditional coal plant. Other land con-

sumption varies by feedstock. Use of waste 

materials is not at all land consumptive. 

Farmed feedstocks may be land consumptive 

but may utilize marginal or fallow land.

Consumptive to the extent required to grow 

feedstocks. 

Some feedstocks, such as agricultural wastes 

or timber thinnings, may otherwise be left to 

return organic matter to the soil.

Local Control

Local Impacts

Broader Impacts

Other Benefits

ADDITIONAL LAND-USE CONSIDERATIONS

High degree if community based; less so if 

utility-scale.

Potential for utilization of local land and water. 

This is beneficial if land is marginal or feed-

stock is a waste product, but it is negative if it 

displaces other productive uses. Particulates 

and other emissions are produced, although 

many fewer than from coal or gas alone.

Potential for large-scale use of land and mono-

cultures susceptible to disease or climate 

change. If food crops (e.g., corn) are used for 

feedstock, it reduces food availability and can 

drive up global food prices.

Could be relatively easy and cost effective 

to increase use in existing coal and gas 

plants or to construct new gasification plants. 

Wastes may be put to beneficial use as 

feedstock. Collection system for MSW and 

methane already in place.
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PIPELINE

HEADPOND

GENERATOR

POWERHOUSE

ELECTRICITY 
TO COMMUNITY

ELECTRICITY 
TO COMMUNITY

TURBINE

TURBINE

GENERATOR

TRANSFORMER

WATER INTAKE

HYDRO POWER

Quantity

Reliability

Proximity

Scalability

Flexibility

SUPPLY-AND-DEMAND CONSIDERATIONS

Most of the best large resources in the 

United States are already developed. 

Continued supply at risk from climate 

changes to rainfall and siltation. Small hydro 

(1–30 MW) has the best expansion potential.

Large hydro is constant. Small run-of-the-

river and short-term reservoirs depend on 

flow and may be seasonal. 

Must be near fast-moving water or a 

reservoir must be created. Most large hydro 

is developed; some is being dismantled. 

Feasible small hydro could increase total 

U.S. hydro power by up to 50%.

Hydro on the scale of 1–30 MW is a growth 

area. New larger dams are not realistic in 

much of the United States.

Very flexible. Can be controlled through flow 

rate, especially when system includes 

reservoir.

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

SUSTAINABILITY CONSIDERATIONS

None.

None.

Reservoirs can be land consumptive. Small 

in-stream systems are not land consumptive.

Not consumptive per se, but the changes 

to timing, levels, and temperature of the 

flow of a river through a dam can have a 

range of impacts on availability of water 

for downstream and in-stream uses.

Can be problematic for riparian habitats 

downstream. The change from a river and 

basin to a reservoir destroys one habitat and 

creates another. Fisheries often affected. 

Siltation and heavy-metal accumulation 

may occur.

Local Control

Local Impacts

Broader Impacts

Other Benefits

ADDITIONAL LAND-USE CONSIDERATIONS

High degree for small hydro, which can be 

built on free-flowing streams or outflows 

from municipal reservoirs and wastewater 

treatment.

Large hydro: reservoir inundation of local 

lands; riparian changes; economic impact 

on fisheries. 

For large hydro with reservoir and flow 

control, there are habitat impacts on the 

whole length of the river system.

Reservoirs for hydro power have created 

water-based recreational opportunities, 

are frequented by migratory species, and 

host permanent animal populations. 

WIND ENERGY

Quantity

Reliability

Proximity

Scalability

Flexibility

CO2 Emissions

Other Emissions

Land Consumption

Water Consumption

Habitat Impacts

Local Control

Local Impacts

Broader Impacts

Other Benefits

SUPPLY-AND-DEMAND CONSIDERATIONS

SUSTAINABILITY CONSIDERATIONS

ADDITIONAL LAND-USE CONSIDERATIONS

Output from small turbines may be 1 to 

100 kW per hour; and from wind farms may 

be 40–400 MW per hour. Wind is abundant, 

but because it is intermittent the Department 

of Energy estimates that it is feasible for 20 

to 40% of U.S. energy supply. Wind supplies 

80% of Norway’s needs.  

Inconstant daily; more prevalent at night. 

Seasonally, fairly predictable. Long-term 

supply constant unless climate change 

alters wind patterns. 

Plains states, coastal areas, and the Midwest 

are best. Very limited in southeastern United 

States.

Turbines are available with output ratings 

from 1 kW to more than 2 MW. Wind farms 

may produce hundreds of MW.

Powers up and down easily but is dependent 

on whether the wind is blowing.

None.

None.

Can be somewhat land consumptive but 

often sited in areas that are not productive 

for other uses (scrublands, ridgetops) or 

colocated with agricultural uses.

No.

Limited but need to be kept out of bird 

migration corridors. 

High degree for both individual turbines 

and wind farms. Some states limit local ability 

to enact prohibitive regulations.

Noise; possible impacts on birds in some 

habitat areas; potential icing or flicker 

shadow in close proximity.

Turbine and tower manufacturing uses metals 

that are mined. 

In some rural areas, wind farms have been 

developed by leasing turbine footprints from 

farmers. This source of revenue can help 

keep family farms in operation.
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Game Changers

There are a number of factors that could create a 

paradigm shift in how local communities consider 

green energy options. Intermittent renewable energy 

sources could be coupled with storage, offsetting the 

challenges of inconstant production. In addition to 

advanced batteries, one alternative being tested is to 

use wind power to pressurize air in giant chambers, 

such as underground salt beds or other geologic 

features, and then release the pressure to turn turbines 

to meet later demand. Such proprietary alternatives are 

being researched and developed, and several pilot tests 

have been approved in the United States and Europe.

Since carbon is the Achilles’ heel of coal and natural 

gas power, much attention is being focused on keeping 

the carbon out of the atmosphere by sequestering it 

postproduction, either in the ocean or underground. 

Sequestration has not yet been field-tested in a mean- 

ingful way, and many experts suggest such technology 

will not be available for at least another 10 years. 

If and when sequestration becomes feasible and 

demonstrably secure, the use of coal and natural gas 

could reemerge as a green choice. 

As this book went to press, the Obama administra-

tion and the 111th Congress were beginning a range of 

substantial revisions to the national energy policy that, 

when implemented, may result in a paradigm change 

for local energy decisions. The federal government 

dramatically increased subsidies for energy-efficiency 

implementations, increased Corporate Average Fuel 

Economy (CAFE) standards, began to regulate carbon 

dioxide, and greatly boosted the budget for research 

and development in renewable energy technology. A 

commitment by the United States to carbon reduction, 

whether through international agreements such as 

the Copenhagen successor to the Kyoto Protocol, 

a cap-and-trade system, or other comprehensive 

federal legislation would revolutionize the state and 

local approach to renewable energy production by 

combining treaty obligations and market forces with 

federal subsidies and progressive energy regulation.

Emerging technologies such as tidal wave energy 

generators, hydrogen fuel cells, small-scale nuclear 

fission units, and smart grids linked to electricity-

generating cars and homes are under development 

and testing. At present, these technologies have 

significant hurdles to overcome before they are ready 

for utility-scale applications. One or more of these, or 

perhaps some yet-to-be conceived technology, may 

emerge as a cost-effective and practical source of local 

and sustainable energy in the years to come.

Nature waits for no one, and the possibility exists 

that the climate could change too quickly, severely, or 

in ways that we have not anticipated. New data suggests 

some climate changes are already outpacing predic-

tions. Such changes could frustrate or obviate policy, 

funding, or energy source decisions. For example, 

communities throughout the country are installing, or 

considering installing, microturbines below reservoirs 

built for water retention. A change in the rate of 

precipitation could render those efforts useless or less 

productive, and an abrupt change could have far worse 

implications.

Communities are planning for perhaps the most 

uncertain times in the postindustrial era. We know 

that major climatic, energy, and economic shifts are 

under way—but we do not know the exact timing, 

degree, or character of these changes. This chapter 

has summarized the most viable types of sustainable 

energy sources—including nuclear, due to its zero 

emissions—and presented a range of issues that should 

be considered by communities of all sizes as they 

choose their energy future. To prepare for the chal-

lenges ahead, many prudent communities are working 

to diversify their local energy supply strategies and 

technologies with different capacities and limitations, 

each at different levels of practicality. We do not know 

which of these will lead us quickest to sustainable local 

energy supplies and national energy independence. As 

unpredictable as the future is, it might very well be the 

case that any choice toward greener local energy will be 

better than the status quo. 

The attempt to rapidly reform energy production 

is complicated by the current profound economic 

downturn, which creates global inertia to maintain 

the energy status quo, at the very time when we most 
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need to change it. However, we are on the cusp of a 

new federal approach to climate change, which could 

counter that inertia and greatly advance policies, 

science, technology, and funding for renewable energy.  

In this new environment, planners, architects, scien-

tists, energy developers and suppliers, policy makers, 

and the public would be wise to quickly gather the tools 

and the knowledge to make practical, sustainable, and 

renewable energy choices. 

NOTES

1 The Energy Information Administration (EIA) within DOE publishes 

official numbers for the typical cost per kilowatt hour of a variety of 

energy generation types. We have not included cost comparison numbers 

in this chapter because of the controversy created by the variability of 

the externalized costs in the EIA analyses, such as the cost of required 

transmission expansion to bring energy to the consumer. Also, industry  

and government cost calculations sometimes do not include elements  

that might, from a sustainability perspective, be appropriate to consider,  

including remediation of mines, value of habitat losses, health care costs  

of higher asthma rates, and federal payments for black lung disease.

FURTHER READING

American Wind Energy Association, www.awea.org.

Biomass Energy Resource Center, www.biomasscenter.org.

Idaho National Laboratory, www.inl.gov.

National Renewable Energy Laboratory, www.nrel.gov.

Nuclear Regulatory Commission, www.nrc.gov.

U.S. Department of Energy, www.doe.gov.

U.S. Energy Information Administration, www.eia.gov.

U.S. Conference of Mayors, www.usmayors.org.




