Invest in green and
resilient infrastructure
Introduction

Another storm is

Until recently, urban populations were declining, leaving cities without the
population and financial bases they needed to maintain and upgrade their infrastructure and services. At the same time, demand for those services increased.
Consider the increase in vehicle miles traveled per capita as the population
became increasingly suburbanized, which has caused increased demand for, and
wear and tear on, roads—all of which requires significant budget allocations from
cities. Cities have been expected to solve our nation’s most intractable social and
economic problems with little support.

gathering in the

Despite a new attitude from the federal government, cities today are barely able to
recover from the recession; most are still reeling from the fallout of the economic
disaster that struck several years ago. This makes it much harder and more complicated—but increasingly more urgent—to implement high-road policies.
Another storm is gathering in the form of global climate disruption, which is
already harming cities in concrete ways, including extreme weather. This is
compounded by cities’ increasingly decrepit infrastructure: storm water systems
unprepared for multiple hundred-year floods in the span of a mere decade; uninsulated buildings heated and cooled in new temperature highs, lows, and sustained
extremes by energy from unstably priced dirty sources; and roads and bridges
unable to handle increased traffic and freight.

form of global
climate disruption,
which is already
harming cities in
concrete ways,
including extreme
weather.

At the same time, cities are continuing the historical trend of pushing external
costs of economic development and infrastructure onto low-income neighborhoods. The poorest communities in our cities have carried the brunt of the
impacts of the financial collapse, crumbling infrastructure, and climatic turmoil.
They live in the most inefficient buildings, spend the most proportionally on
energy, and are most vulnerable to the health impacts of extreme temperatures.
They have the least access to transit and walkable amenities, resulting in increased
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car-dependence and associated spending. Their properties are more vulnerable
to flooding. City budgets that deal with increasingly frequent emergency needs
divert resources first from the services to the poor.
The physical infrastructure of cities and neighborhoods but also the systems that
make our economy possible—such as energy, transportation, food and water systems, and waste management—are critical to economic recovery and climate resilience. The connections here are obvious: Our already aging infrastructure is under
increasing pressure as a result of climate disruption and the changing temperature
and precipitation patterns it brings. The economy both relies on these systems and
affects our ability to construct and maintain them. As a whole, our infrastructure
is aging, under maintained, and largely inefficient, and the impacts of that are not
shared equally. There is a tremendous opportunity for improvement and almost
no money to make that improvement.
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We need to maintain, upgrade, and replace our aging, outmoded infrastructure with
greener, more efficient, and more effective infrastructure. But that does not mean we
need “more.” In short, we need to build and rebuild better, not bigger—where “better”
means not just efficiency or economy but also better service to the community, more
jobs, more equitable outcomes, and more healthy—or less harmful—environments.
We need a built environment that reduces runoff, buildings that use less energy,
and healthier transportation solutions. But we also need to distribute infrastructure costs more fairly. The amount of money needed for energy and infrastructure
is often discussed, but the issue of distribution of those costs is rarely considered.
The question of who pays and how is at least as important as the revenue total.
When done right, pricing policy both reduces the total amount needed—as well
as negative externalities from energy and infrastructure use—and can reduce
longstanding economic inequities.
Through intelligent infrastructure investments, cities can save money, protect the
environment, provide jobs to members of their community that need them, and
mitigate climate change. Some strategies that can lead to newly vibrant and prosperous cities include: green storm water and energy-efficient investments that pay
for themselves; local food systems with streamlined supply chains; and pedestrian
and bicycle infrastructure that reduce auto dependence.
To further spur investment in infrastructure, leaders can help make the markets
that operate in our communities more efficient and transparent. They could make
available information such as one’s current energy use provided by a smart meter
or the energy use of a prospective new home provided to potential buyers.

Land-use planning
Background
The rise of the automobile led to transportation planning that created vast swaths
of metro areas devoted to low-density residential neighborhoods, requiring long
drives to work, school, and other destinations. This planning has been costly, as
traffic volumes and longer distances mean bigger, more expensive highways and
utilities—costs often borne by those in older areas of metros.
It has also effectively barred working-class residents, who face daunting costs to operate autos, from access to many jobs, neighborhoods, and other opportunities. Cruelly,
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when people without cars do reach a car-centric destination, they often subsidize
better-off drivers, whose free parking is built into the cost of rent, goods, and services.
The environment has suffered too, as vehicle emissions increased, and undeveloped and agricultural land was paved over. The planned open spaces of 1912 were
parks that aided livability; too often the open spaces of 2012 are parking lots that
do little to make cities more livable and degrade streams with tainted runoff.
Today metro areas are struggling to push the pendulum back—away from rigidly
exclusive zoning and car-centricity to regain some of the economic and social vitality
that was lost in the rush to “modern” planning. There are many obstacles, not the
least being the late-20th century built environment. The racism and classism at the
root of the white flight that hollowed out our urban cores still plays a role. The media
and popular culture have also contributed, setting up suburbia as the American
Dream and car-culture as the preferred option, such that many people still consider
living in low-density, residential-only neighborhoods a sign of having “made it.”
Yet progress is happening; the move to lower density in U.S. urbanized areas has
halted, and many cities and suburbs are relaxing restrictions on use and autoorientation. Now cities face another challenge—using land-use and planning tools
to adapt to climate change, especially extreme weather events.

Too often the open
spaces of 2012 are
parking lots that do
little to make cities
more livable and
degrade streams
with tainted runoff.

Many of the policies discussed in the Infrastructure chapter will help with climate
change by reducing greenhouse gas emissions and mitigating the intensity of the
change. Others will help adapt to climate change—for example, using green infrastructure for storm water management will help adapt to flooding due to more
extreme rainfall. Land-use planning needs to consider adaptation as well.

Plan and zone for compact, mixed-use neighborhoods
Most local governments use zoning codes to regulate land use, often providing
guidance for zoning decisions via comprehensive plans. Zoning and planning
documents together go a long way toward determining the form and function of
the built environment.
An obvious way to combat exclusive, low-density zoning is to rewrite these documents to permit or even require a mixture of uses and densities that foster travel by
foot, bike, and transit. Mixed use may be encouraged or required within individual
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developments—typically this involves retail on the first floor of a multistory office or
apartment building. Or the codes may permit different uses on individual parcels in
close proximity, allowing for corner stores in a residential neighborhood, for example.
Examples of resulting development are now numerous, ranging from high-density
downtown infill such as Atlanta’s Atlantic Station,1 to moderate-density greenfield
projects such as Kentlands2 in Gaithersburg, Maryland.
Some cities go a step further and decline to regulate uses—a vestige of the time
when employment centers meant dirty factories rather than office buildings—and
simply regulate the form that development should take, with rules on height,
mass, and other physical elements but not on use.3

Reform parking requirements
At the dawn of the auto age, planners scrambled to figure out how to handle the
new crush of vehicles on city streets. Cars, streetcars, trucks, and pedestrians all
competed for limited space. Planners decided on a straightforward solution: Any
new store, office, or residential structure must provide its own off-street parking.
Minimum parking standards, based on square footage, employees, bedrooms, or
other metrics, were quickly enacted, often with little supporting data.
The problem might have solved itself via the market, with parking meters and offstreet garages providing paid spaces, but the new rules dictated such an oversupply
that parking became free—or more accurately, became subsidized by the customers,
tenants, and others doing business at each site, whether they used the parking or not.
This oversupply of parking spreads out development, making walking, biking,
and transit less appealing. It also presents enormous opportunity costs, occupying valuable land with pavement that often goes vacant most of the time. And it
contributes to runoff and other environmental ills. Perhaps most important, “free”
parking generates more traffic than would occur if it were properly priced.
Some cities, such as Madison, Wisconsin,4 are reducing or eliminating minimum
parking requirements, allowing for multiple sites to share parking, or imposing
parking maximums. Others, such as Pasadena, California,5 are pricing street parking higher to ensure adequate supply, send a price signal to motorists, and capture
revenues. One of the seminal thinkers in this area, Don Shoup of the University of
California, Los Angeles, provides many more details and examples.6
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Parking reforms are now fairly common in downtowns but less so in more suburbanstyle areas, where off-street parking is plentiful. Often chain developers in these areas
insist on large parking areas even if codes do not require them. Because the built environment is so auto-centric in these areas, reforms will take longer to produce gains.

Plan land use and transportation coherently
In the streetcar era, land use and transportation went together. When developers wanted to build, they would provide transportation infrastructure so people
could access the site. In the auto era, developers largely pushed that responsibility
to local and state governments. They provided streets that were internal to their
developments but not the thoroughfares that connected these neighborhoods,
malls, or offices to other parts of the region.
Governments had to “chase” development by constructing new or wider roads.
These new roads then provided quicker access to outer parts of metros, spurring
more development, congestion, and road expansion.
This practice, combined with the planning, zoning, and parking policies described
above, led to social exclusion and environmental harm. It is also financially
unsustainable, saddling agencies with thousands of miles of now-aging roads and
bridges that must be maintained and eventually rebuilt or abandoned.
More efficient land-use and transportation planning starts with the realization that
each aspect affects the other, so they must be considered simultaneously. For example:
• Transit, which lessens the need for wide roads and parking areas, fosters the type
of compact development that is more livable and equitable. Transit-oriented
development7 marries these explicitly. Provision of transit in areas with zoning
that allows compact development more commonly results in a “transit multiplier”8
effect, which reduces travel distances and costs even for those not using transit.
• “Transportation demand management”9 encompasses a suite of measures that
businesses can use to lessen commuting: subsidized transit passes, bike facilities,
carpool matching, emergency rides home, and others. These measures reduce
traffic and congestion and are thus attractive to local governments, which can
require or encourage them during the zoning-approval process or across the
board, as occurs in Bloomington, Minnesota,10 and many other cities.11
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Climate adaptation planning
Adapting to climate change is a large topic that cuts across most of the areas
covered in this book. Cities must prepare for climate change in all manner of ways,
but particularly in the planning, installation, maintenance, and improvement of
infrastructure. The exact nature of adaptation planning depends on the geographic
location of the city and the projected climate effects in that region.

Cities must

Coastal regions, for example, must adapt to rising seas and increased flooding;
mountainous regions are likely to see less snow pack overall; and dry regions are
likely to experience increasingly severe droughts. Cities will, in general, experience
more extremes in temperature and more intense storm events.

manner of ways,

Cities should, first and foremost, learn how climate change will impact their region.
Based on that, they should assess the vulnerability of the general population, municipal infrastructure, and municipal services to those impacts. Cities should create adaptation plans specific to these effects and vulnerabilities. Many have already started.12
The Institute for Sustainable Communities identifies key challenges in adaptation
planning and suggests key elements to the planning process:
•
•
•
•
•
•
•

prepare for climate
change in all

but particularly
in the planning,
installation,
maintenance, and
improvement of
infrastructure.

Risk assessment and prioritization
Integration of adaptation into planning and operations
Commitment on adaptation from government and the public
Cross-jurisdictional and cross-sectoral collaboration
Economic evaluation of adaptation measures
Funding adaptation
Performance measurement for resilience13

Adaptation may seem daunting, but cities already respond to many of the challenges
climate change will bring, albeit at a less severe level. What is important is to integrate climate change into planning and to think about the resilience of the community as a whole, with a particular emphasis on vulnerable populations. Probably the
single-best way to increase the ability of low-income families to respond to climate
change is to increase their overall economic stability.14 Many of the policies recommended in this report will help local governments either mitigate or adapt to climate
change, but cities should still create a specific adaptation plan.
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Land-use planning is a particularly important tool in adaptation planning since the
resiliency of a community is highly dependent on its land-use policy. Local governments can increase resiliency by discouraging development in areas vulnerable to
hazards such as flooding, wildfire, land erosion, and by protecting natural capital
such as wetlands and forests.15 They can adapt to rising temperatures and deadly heat
waves with cool roofs, cool pavements, and expanding the urban forest.16
Coastal communities in particular should use land-use and planning tools to
adapt to sea-level rise and increased flooding. There are a number of tools to do
so, nicely summarized in a report by the Georgetown Climate Center.17 As part
of a comprehensive adaptation plan, Chula Vista, California, has revised its land
development codes to take into account the vulnerability of sites to flooding and
to ensure that storm water infrastructure can accommodate it.18

Fix-it-first and build complete streets
Background
As car ownership became more widespread, government at all levels focused on
expanding the system of roads and highways to reap the benefits of faster, cheaper,
and more flexible transportation. But as we enter the 21st century, we are faced
with the subsequent problems. Our roads and bridges are falling into disrepair, the
cost of adding roadway capacity is increasingly prohibitive, and designing streets
solely for cars—which often reduces mobility for walkers, bikers, and transit riders—is an inequitable and inefficient use of public funds.
Responsible transportation policy requires that we fix our existing infrastructure first.
We should prioritize the maintenance of existing infrastructure over the expansion of
roadway capacity and build complete streets to serve all users, not just drivers.

Fix-it-first
Fix-it-first policies emphasize the preventive maintenance and repair of existing
infrastructure over infrastructure expansion. Applied to transportation, this means
maintaining and repairing existing streets, bridges, and other transportation infrastructure first rather than spending money on expansion or new facilities. Where
there is a legitimate need for new infrastructure, projects should be supported by
the community and as cost effective as possible.
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A fix-it-first approach to transportation investment improves safety, reduces maintenance backlogs, encourages smarter land use, and lowers vehicle emissions and
operating costs.

It makes sense for

Case in point: Potholed roads add to the cost of driving through poorer fuel
efficiency, faster vehicle depreciation, and more frequent repairs to tires and suspension systems.19 This cost is disproportionately borne by urban residents since
roads in need of maintenance or repair are concentrated in urban areas. In 2007,
13 percent of all major roads in the United States were rated poor, but more than
25 percent of major urban roads were rated poor. And in many of the nation’s largest cities, the situation is significantly worse. In Los Angeles, San Francisco, and
New York City, more than 50 percent of all major roads are in poor condition.20

roads and bridges

cities to fix bad

before adding new
capacity.

Researchers estimate that the average driver pays roughly $335 annually due to
costs imposed by poorly maintained roads; drivers in some urban areas may pay
nearly $750 annually.21
It makes sense for cities to fix bad roads and bridges before adding new capacity.
By maintaining and repairing existing infrastructure in a timely fashion, cities
can also maximize the benefits of previous investments and reduce total required
maintenance expenses. Beyond a certain point on the pavement lifecycle curve,
small delays in maintenance can result in much higher costs. Researchers at
Michigan State University have estimated that for every dollar spent on preventive
maintenance, $4 to $10 is saved in rehabilitation expenses.22
Over the past decade many states and some local governments have implemented
fix-it-first policies.23 The Nashville Area Metropolitan Planning Organization in
Tennessee recently embraced the concept in its 2035 Regional Transportation
Plan, which identifies “adopt[ing] a ‘fix‐it‐first’ mentality in directing transportation funding” as a key objective.24

Streets and
roadways that only
accommodate a
single type of travel
are “incomplete”

Complete streets

because they

Although our transportation system has been largely focused on the personal
automobile since World War II, a large percentage of the U.S. population does not
drive for reasons of age, income, physical ability, or personal preference. Streets
and roadways that only accommodate a single type of travel are “incomplete”
because they do not serve all roadway users.

do not serve all
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A “complete street” has infrastructure that makes walking, biking, and using transit safe and practical. The public needs to be able to both travel along a corridor
(via sidewalks, paths, and bike lanes) and across a corridor (via safe crossings,
underpasses, and overpasses), and without undue detour.
The inability to safely walk, bicycle, or access public transportation restricts
mobility, social interactions, and job access for anyone that cannot or does not
want to drive for every trip.25 Lack of sidewalks mean children cannot safely walk
to school, people with disabilities may not be able to use the roadway at all, and
transit users cannot safely access bus or rail stops.
Lack of safe walking and biking infrastructure also prevents many children and
adults from using these “active transportation” options. The Centers for Disease
Control and Prevention has determined that community design—such as that
which discourages active transportation—is a contributing factor in the national
obesity epidemic. The lack of safe places to be active—including through daily
active transportation—is also a social equity problem.26
It is important that accessible facilities be provided on all roadways, regardless
of the size, location, or type of adjacent land use. In too many cases, opponents
of adding pedestrian, transit, and bicycle infrastructure will argue that there is
currently no pedestrian traffic, bicyclists will not ride on the roadway, or there is
currently no transit service, so passenger facilities such as sidewalks, bus pull-outs,
or loading pads are not needed. The additional cost of providing these facilities is
also used as an argument against complete streets.
In almost every case, however, the additional cost is minimal relative to the cost of
the roadway project if the facilities are included in road construction or rehabilitation projects. Retrofitting roads as complete streets later is much more costly.
Many cities, counties, and metropolitan planning organizations, or MPOs, are
now adopting complete streets policies or passing ordinances requiring the installation of bicycle, pedestrian, and transit accommodations on any new or reconstructed roadway.27 An example of this language can be found in the Madison Area
MPO Regional Transportation Plan 2030 in Wisconsin.28
Along with the adoption of complete streets policies and support for ordinances,
local governments should ensure that developers pay for pedestrian, transit, and
bicycle infrastructure through development impact fees, in addition to the sewers,
street lights, and other infrastructure normally paid for with these fees.
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The National Complete Streets Coalition29 and Centers for Disease Control and
Prevention30 both provide model policies and a wealth of other information about
complete streets.

Public transit
Background
Transit-supportive urban development combines urban densities with a mixture of
land uses that include employment, residential, and commercial.31 This urban development plus the quality and frequency of transit service is critical to the success or
failure of a transit system. Transit that is able to move significant numbers of travelers provides a suite of economic, community, environmental, and social benefits.
Transit is an inherently more efficient method of transportation than a singleoccupancy or low-occupancy vehicle. A single 40-foot bus can seat just more than
40 passengers with additional room for standing riders. This bus demands far less
space on our roadways than individual cars with one or two people inside. Transit
also places a much lower demand on our roadways, effectively freeing up limited
public funds that cities may use to support other essential services.
Here is how cities can support public transit.

Establish a dedicated revenue stream for transit
Establishing a predictable revenue stream at the local and regional level, independent of fare revenue and federal funding, makes it possible to improve and support a
transit system. Examples include sales, property, gas, income, or payroll taxes; vehicle registration or car rental fees; public-private partnerships; and parking revenue.
Identifying these revenue streams continues to grow in importance, as transit
ridership increases in the face of diminishing federal and state support.
A recent report by the Transit Cooperative Research Program identifies the essential elements of a funding campaign to support transit operations.32 These include
engaging stakeholders, building community support, identifying funding sources,
planning projects, and educating the public.
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Building public support must not be undervalued. When raising revenue for transit,
nonusers might question why they must help pay for transit service. One cannot
overestimate the importance of fostering a public understanding of the larger value
of a healthy transit system, including increased economic activity; decreased roadway congestion; and community, environmental, and lower infrastructure costs.
Cities such as Denver work through a state-established Regional Transportation
District, or RTD, to provide long-range planning for transit, system build-out, operations, and financial management.33 By combining federal and state funding with
local sales and use tax revenues, and creative public-private partnerships, the RTD
has pursued meaningful system expansions that provide enhanced economic activity, regional connectivity, and improved quality of life for the entire community.

Support transit-oriented development policies and projects
To support transit-oriented development, or TOD, cities should require new
developments to build connected street networks, include transit service, and
incorporate a mixture of residential, employment, and commercial uses, making
transit a feasible and more appealing alternative to single-occupancy vehicle trips.
Transit-oriented development is more compact by design, reducing overall travel
costs by shortening trips. And as demand for expanding lane miles and roadway
width decreases, the cost of infrastructure construction and maintenance also
decreases. It reduces the perceived need for wider roads and overbuilt parking.34
Minneapolis35 and Denver36 have included transit interests with other stakeholders
to influence TOD policy discussions and project implementation. Examples from
these two cities illustrate how TOD fosters the type of compact development that
increases livability and equity by providing access jobs, goods, and services to
nondrivers and drivers alike.
TOD also increases demand for transit by as much as 10 percent or 90,000 riders
per day in the Washington, D.C., area.37

Participate in transportation-demand management programs
Transportation-demand management, or TDM,38 encompasses a suite of measures that can be used to reduce commuting by workers driving alone. TDM
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reduces traffic and congestion, limits stress on existing transportation infrastructure, improves the environment, and improves health by increasing physical activity. Subsidized transit passes, guaranteed ride-home programs, and limits on the
availability of subsidized car parking are a few examples of TDM policies.
Transit services should partner with municipalities, educational institutions, and
local businesses to develop policies and programs that position transit to play
a significant role in community livability efforts. Many transit systems already
actively engage in TDM programs. Madison Metro39 in Madison, Wisconsin;
Metro Transit40 in Minneapolis; and the Regional Transit District41 in Denver all
manage successful TDM programs.

With populations
Freight transportation
Background
As the economy has globalized, freight transportation has become more economically important, and its effects on society have become more obvious. Whether
by truck, train, ship, plane, or barge, freight transportation creates a variety of
environmental, economic, and livability challenges. At the same time, it is critical
for economic development.
By managing how freight operations affect communities, public officials can support the growth of freight-intensive industries without sacrificing the health and
livability of their communities.
Integrating freight transportation into development is the best way to ensure that
communities are designed in ways that foster the efficient flow of freight and economic growth while reducing the harms of goods movement and the conflicts that
degrade health, safety, and quality of life.

growing and most
urban areas already
experiencing
substantial
congestion, it
is critical that
communities plan
for these increasing
freight volumes.

The total tonnage of freight entering, leaving, and moving within the United States
is expected to climb more than 65 percent between 2010 and 2040—an average increase of about 1.4 percent per year.42 With populations growing and most
urban areas already experiencing substantial congestion, it is critical that communities plan for these increasing freight volumes. Such plans are best implemented
at a regional level to avoid simply relocating freight to suburban areas.
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Provide buffers between residential areas and freight facilities
Conflicts often arise when residential or mixed-use areas are adjacent to freightintensive industrial land uses. The noise, dust, light, vibration, and emissions that
often accompany freight activity can reduce the livability of nearby areas and
lower property values, and eliminating these negative aspects of freight activity is
often not feasible. In order to accommodate the needs of industrial users as well as
residents, local governments should ensure that there is sufficient separation.
The buffer zone ordinance in Portland, Oregon43—which is used when base zoning
standards do not provide adequate separation between residential and nonresidential
uses—requires larger buffer areas to separate residences from industrial and commercial land uses. By restricting motor vehicle access, increasing setbacks, requiring
additional landscaping, and restricting signage within the buffer zone, the ordinance
reduces the negative impacts of commercial and industrial activities on residents.

Designate truck routes
Many states grant local governments the power to restrict the use of certain roads by
commercial vehicles or by vehicles over a certain weight or dimensions. Local governments may restrict truck traffic to protect roads or bridges that may be damaged by
heavy trucks; to improve the safety and comfort of pedestrians and bicyclists on the
roads; to reduce congestion; or to reduce the exposure of residential areas, schools,
and other sensitive areas to truck traffic and associated noise, exhaust, and vibrations.
Orlando, Florida, enacted a system of several designated truck routes in its downtown area to provide better mobility for pedestrians and bicyclists on nontruck
routes and target truck-friendly roadway design and pavement maintenance
activities to locations with concentrated truck traffic.44 When traveling to or from
locations in the downtown area, trucks are required to use the designated truck
routes for as much of their journey as possible.
By designating specific truck routes, the city has also been able to tailor signal timing to the needs of trucks on these roads, providing longer green and yellow phases
to account for the slower acceleration and deceleration of trucks, while focusing
improvements and signal timing on nontruck routes to the needs of other users.45
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Connect industrial land uses with transportation infrastructure
Urban areas once occupied by heavy industry are being redeveloped into shopping districts, office buildings, and condominiums. In cases where the previous
industries are no longer in operation, these changes have generally been positive.
But when this new development encroaches on areas where industries are still
active, conflicts can arise. And once land has been converted from industrial to
residential or mixed use, it is very difficult to convert it back to industrial use.
This can be especially problematic near key rail facilities and ports because once
industrial land near these facilities is converted to other uses, future industrial
development will often be relegated to areas on the urban periphery where large
suitable parcels are more available. This “freight sprawl” forces industries that need
water or rail transportation to the urban periphery where they are forced to move
goods by truck between their location and the ports or rail facilities in the urban
center. The problem is particularly serious for industries reliant on waterborne
freight transportation because the waterfront they need is in such high demand for
residential development.
The U.S. Federal Highway Administration’s “Freight and Land Use Handbook”46
provides a good starting point for public officials interested in dealing with these
issues. Baltimore enacted its Maritime Industrial Zoning Overlay District47 to
protect land around its deep-water harbor from residential development.

Cluster industrial development
Communities should work with private-sector industries to identify locations
with access to key highways, rail, water corridors, and airports where freightrelated businesses can be clustered and should enact zoning ordinances to prevent
nonindustrial uses in these areas. This can reduce conflicts between land uses,
ensure that industrial users have access to the transportation infrastructure they
need, and reduce the dispersal of distribution centers and other freight-intensive
businesses away from ports and rail terminals that serve them—an inefficient
development pattern that increases truck traffic.48
Metroplan Orlando in Florida identified a number of freight village locations in its
2030 Long Range Transportation Plan,49 which details how locations were chosen
and land-use policy strategies to promote their growth and development.
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Manage truck parking
Although truck transportation is critical to the urban economy, trucks loading and
unloading goods to supply businesses in downtown areas significantly contribute
to traffic congestion. Increasing truck-parking availability, better enforcement of
existing regulations, and pricing parking to promote faster turnover are all strategies that cities can use to reduce congestion and smooth freight pick-up and delivery. The Federal Highway Administration’s Urban Goods Movement50 webpage
links to a number of useful resources on local freight issues.
New York City recognized the problems with trucks double parking in congested
midtown Manhattan and developed its Commercial Vehicle Parking Plan, which recommended providing additional curbside parking for commercial vehicles, increasing
enforcement, and reducing the amount of time that trucks spent parked in the area.
While there is still room for work, there has been some initial success. In order
to increase the turnover of curbside commercial-vehicle parking spaces, the city
implemented an escalating rate structure, charging $2 for the first hour, $5 for the
second hour, and $9 for the third hour.51 As a result of the city’s new approach to
parking, it has been able to decrease the average occupancy time of commercialvehicle spaces from 160 minutes to 45 minutes, and reduce average parking space
occupancy from 140 percent—all occupied with double-parked vehicles at 40 percent of the spaces—to 95 percent.52 Reducing space occupancy has also reduced
truck congestion and associated noise and emissions in the area by eliminating the
need for trucks to circulate through the neighborhood searching for parking.53

Consider idling restrictions
Many counties and local governments have enacted restrictions on idling to
improve air quality, public health, and reduce the noise and odor associated with
idling vehicles.
The Idling Reduction Working Group54 in Louisville, Kentucky, surveyed the
idling restrictions in place throughout the country and compared55 more than
100 different idling restrictions passed at the state, county, and local levels.
Most of the restrictions identified were at the local level. Seventy percent of the
restrictions limit idling to five minutes or less, although most idling restrictions
provide exemptions in extreme temperatures and for vehicles using their engine
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to power auxiliary equipment, among other reasons. Idling restrictions can
reduce the community toll of truck operations without hindering the ability of
trucks to do their primary jobs.

Clean and safe ports
America’s ports are critical to the movement of goods and thus to our economy. The
ports in New York and New Jersey alone support almost 280,000 jobs and generate
more than $5 billion in tax revenues annually for state and local governments.56
The problem is that they tend to be sources of pollution and foster unsafe and unfair
working conditions. Air pollution from old or poorly maintained trucks disproportionately harms nearby, often low-income neighborhoods and the port workers and
truck drivers themselves.57 Further, drivers are often classified as independent contractors to avoid paying them fair wages or providing benefits, so they are left with all
of the responsibilities and none of the benefits of being a contractor.58
Port authorities are public bodies, and they have some, though not unlimited, power
to set employment and environmental standards and ensure that ports and trucking
companies clean up their fleets, reduce air pollution, and treat workers fairly.
U.S. ports should adopt rules requiring trucking companies to take responsibility
for the trucks they operate and forcing those trucks to meet emissions and maintenance standards. These rules would help immediately establish the conditions for
a revived, cleaner industry.
The Ports of Los Angeles and Long Beach in California have adopted a Clean
Trucks program that creates a direct contractual relationship between each trucking company and the port. The trucking companies receive access to port facilities
and in return must meet certain labor, environmental, and other standards.59

Parks and public spaces
Background
Public spaces—including plazas, streets, sidewalks, parks, and more—are vital
to cities and contribute to the health and welfare of their citizens, businesses, and
economies. They are the spaces in which citizens interact with each other, and
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they contribute to that intangible sense of place that is so important to community. Great public spaces are, according to the Project for Public Spaces, accessible,
active, comfortable, and sociable.60
The 50 largest U.S. cities contain more than 600,000 acres of parks, ranging in
size from just a few acres to tens of thousands. Major parks such as Lincoln Park
in Chicago or Griffith Park in Los Angeles serve approximately 12 million people
each year.61
Parks are an invaluable part of city life, making cities more beautiful, enhancing
social and cultural vitality, promoting health through activity, and increasing the
land value of surrounding areas. Parks not only function as community gathering
places to host civic events and live performances—which in turn increases civic
and social engagement—but they also make cities more beautiful.
The Trust for Public Land lays out seven factors that make an excellent city
park system:
•
•
•
•
•
•
•

A clear expression of purpose
An ongoing planning and community involvement process
Sufficient assets in land, staffing, and equipment to meet the system’s goals
Equitable access
User satisfaction
Safety from crime and physical hazards
Benefits for the city beyond the boundaries of the parks62

This section will discuss how cities can use their park systems to create jobs for
those who most need them, create and fund new parks, and preserve the urban
forest, both in and out of parks. The role of parks in promoting health is also covered in the Health chapter.

Creating parks
Cities should create and implement a plan to increase the quality and amount of
parkland and to ensure that every resident has easy access to a park. Land for new
parks and public spaces is limited, however, as most developed cities long ago
turned farms and forests into cityscapes; finding ideal land for new parks therefore
requires policymakers to be innovative.

66

Center for American Progress Action Fund | Cities at Work: Progressive Local Policies to Rebuild the Middle Class

Parks, however, do not always require new green space or even extensive vegetation. Derelict parking lots can be turned into parkland and unused surfaces such as
rooftops can be used to make small green spaces or gardens. Cities have successfully turned abandoned industrial sites into large parks, while others have turned
former railways into trails for walking, jogging, and biking.
Columbus, Missouri, received a $200,000 Brownfields Cleanup Grant from the
Environmental Protection Agency, or EPA, to turn an abandoned petroleum facility located downtown into a three-acre park, complete with playgrounds, benches,
gardens, local artworks, and an amphitheater. The grant covered approximately 20
percent of the total cost, while the city secured an additional 40 percent through
donations and other land grants.63
A similar grant from the EPA paid for approximately half of a restoration project
in Sacramento, California, that turned a contaminated brownfield into a park with
community gardens.64
Cities also have used the space over highways to build parks—an activity that
beautifies a city by reducing the visibility of traffic, dramatically increases surrounding land value and development potential, and thus increases tax revenue.65
Dallas is currently building a five-acre “green roof ” over the Woodall Rodgers
Freeway—a project that received one-third of its funding from the federal government and another third from private donors.66
Cities are paying attention to the equity of park placement, too. In New York City,
Sustainable South Bronx, a community-based organization, successfully lobbied
for the creation of Hunts Point Riverside Park between the end of an abandoned
street and the Bronx River. Several other parks are slated to open nearby, dramatically increasing neighborhood access to the river and parkland.67 In the long term,
advocates imagine an eight-mile greenway to connect the river, parks, and neighborhood.68 Los Angeles recently announced that they are locating 50 new parks in
high-density areas that currently lack parks, with a particular emphasis on communities of color. The city is taking advantage of the decline in property values to
acquire land at a cheaper price that would have previously been possible.69 And
Chicago is converting Meigs Field, an old airport, into a park that will host camping for families and at-risk youth.70
Cities are also becoming more creative in increasing park availability. Some are
temporarily or permanently closing streets to create public spaces and parks. San
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Francisco closes two miles of streets in Golden Gate Park on the weekends, adding 12 acres of space that pedestrians, bicyclists, and kids can enjoy. This doubles
overall park use. Kansas City, Missouri, took a similar action in Kessler Park. Both
San Antonio and Los Angeles have permanently closed roads in parks. And on a
much smaller scale, the mayor of Ithaca, New York, turned his city hall parking
space into a pocket park.71
Some U.S. cities are adopting the ciclovia or “open streets” concept pioneered in
Latin America. New York City, Baltimore, Chicago, Miami, and El Paso, Texas, close
major roads for a day at a time (some once a summer and some on a monthly basis)
to allow walkers, joggers, bicyclists, dancers, musicians—really, anybody but car
drivers—to use the street. Tens of thousands turn out for these events.72
Another way to increase park use is to increase how accessible they are—particularly if users face steps, walls, streets, waterways, or other barriers when trying to
access parks. Access can be improved by adding multiple entries, ramps, crosswalks, or pedestrian bridges; installing traffic signals at key intersections; or adding transit routes to them.73

San Francisco
closes two miles of
streets in Golden
Gate Park on the
weekends, adding
12 acres of space
that pedestrians,
bicyclists, and kids
can enjoy.

Extending park hours does not create new parks, but it may create new access to
them. Sports fields are commonly lit, and many cities, including Atlanta, Miami,
and Oakland, California, have made a significant commitment to lighting these
facilities. Minneapolis provides lit cross-country ski trails. Lights can extend useable hours between two to five hours a day, depending on the season, and can be
cheaper than acquiring land, despite the cost of energy.74
Los Angeles keeps the lights on all night in some of its parks as part of Summer
Night Lights, a gang and violence prevention initiative started in 2008. The city
partnered with the school district and philanthropists to provide entertainment,
recreation, education, and artistic activities between 7 p.m. and midnight. Gang
intervention workers moderate disputes and negotiate cease-fires, and the activities
provide an alternative to gang involvement. This nationally recognized program has
achieved a 57 percent reduction in gang-related homicides and created 1,000 jobs.75

Funding parks
As is discussed abundantly in this book, city revenues are down, and every area of city
services are suffering as a result. The Center for City Park Excellence estimates that
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urban parks have $6 billion in deferred maintenance costs.76 Lack of funds reduces
employment for park workers as well as programs and services. In this environment it
is hard to imagine being able to create new parks. But cities are finding a way.
Parkland acquisition and park creation, a capital expense, can be funded through
general city revenue or bond sales. Other potential sources of funding are philanthropy and corporate contributions—sometimes in exchange for naming rights—
and special taxes, often sales taxes, which may have to be approved by referendum.
Oklahoma City added a penny to its sales tax and uses the proceeds to invest in the
downtown core, including creating gardens, trails, and a 70-acre central park.77
Impact fees are a common source of funding for parks, both for creation and
maintenance. Cities charge developers of new residential or commercial buildings
a fee related to their impact on the parks system and use the funding to improve
the system. Many cities use this tactic, including Los Angeles; Phoenix; San Jose,
California; Riverside, California; and Portland, Oregon.78

The urban forest
Urban trees bring benefits of all sorts to cities. They provide traffic calming;
improve the pedestrian environment; add value to adjacent properties; and
improve retail business.79 They improve air quality—reducing dust, ozone, auto
emissions, and other pollutants80—help manage storm water, and can reduce
energy bills and lower ground level temperatures.81 Trees have even been associated with lower crime levels.82 Dan Burden calculated that “for a planting cost of
$250-600 (includes first 3 years of maintenance) a single street tree returns over
$90,000 of direct benefits (not including aesthetic, social and natural) in the lifetime of the tree.”83
Tree planting can also help reverse neighborhood blight. In Philadelphia the
Pennsylvania Horticultural Society’s Philadelphia Green Program comprehensively greened more than 1,100 abandoned or vacant lots. Among other strategies,
they planted trees, removed debris, and created community gardens. An analysis
of this program by the University of Pennsylvania Wharton School of Business
found that planting a tree within 50 feet of a house can increase its sale price
by 9 percent. They also found that being located within a quarter-mile of a park
increases property value by 10 percent, and remediating vacant lots increases surrounding property values by 30 percent.84
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Considering all the benefits they bring, cities should protect and nurture their
existing trees on public property—mostly street trees and in parks—and plant
more when possible. Some cities conduct tree inventories, including data on the
age, health, and species of each tree on public property. In Pittsburgh a partnership between the city, county, state, the U.S. Department of Agriculture, and several nonprofits produced an urban forest master plan, which calls for a 20 percent
increase in tree canopy over 20 years. Progress is already being made with funding
secured for the planting of 20,000 new trees.85
Other cities are incentivizing private tree planting: the San Antonio municipal
electric utility offers rebates for planting trees that will shade your house and thus
reduce electric demand in the hottest times of year.86
To ensure proper care of street trees, some cities are enlisting the help of citizens
to maintain the urban forest. Cambridge, Massachusetts, has a tree ambassador
who travels by bicycle to each of the city’s more than 17,000 trees to check on
them and recruits citizens to help weed, water, and mulch young street trees.87
Pittsburgh’s Tree Stewards program is more formal, offering training to citizen
volunteers, after which they are certified to work on public trees and shrubs and to
assist with other beautification projects.88

Parks, trees, and jobs
The initial development and sustained presence of parks in city neighborhoods
bring a great deal of economic opportunity. Parks boost the property value of adjacent neighborhoods and are important factors in attracting and growing businesses.
Parks also attract commerce to surrounding areas in the form of coffee shops, food
vendors, and retail stores, further strengthening a city’s economy. Building parks also
creates jobs for planners, construction workers, landscapers, and parks maintenance
staff. Nine million parks and recreation jobs exist at the national level, and McKinsey
& Co. estimates that there could be as many as 14 million.89
Some cities are leveraging their parks systems to train and employ unemployed
or underemployed individuals—often youth or those from low-income backgrounds. The Urban Corps of San Diego County in California uses Community
Development Block Grant funds to train young adults in tree planning, care,
pruning, and watering. They focus their activity in low-income neighborhoods,
bringing multiple benefits to the city.90
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In Hennepin County, Minnesota, the parks system has teamed up with the
nonprofit Tree Trust to host a job-training program in exchange for help with
maintenance and planting. Young adults in the program provided year-round trail
maintenance, planted 700 trees and shrubs, and mowed lawns and shoveled snow
at 100 foreclosed properties. In exchange, they received personalized training in
life skills—such as leadership and money management—and parks-related skills,
expanding their future employment opportunities.91
New York City’s MillionTreesNYC Training Program, also managed by a nonprofit, pays trainees $11 an hour and teaches them the skills they need to become
apprentice arborists. The city Parks Department and Housing Authority have
already hired graduates from the program.92 Any city that starts a similar program
should ensure that these are good jobs with career pathways.

Waste management
Background
Managing solid waste is one of the basic services that local governments provide. In 2006 the average American produced 4.6 pounds of solid waste daily.
Household waste makes up two-thirds of municipal solid waste.93
To date, U.S. municipalities have relied heavily on landfills and incinerators to
dispose of it all. But these outdated methods are inefficient and unsafe. Landfills
leak toxins such as mercury into groundwater, and incinerators put lead and other
chemicals into the air. These methods of waste disposal threaten our public health
and natural ecosystems and reduce property values and quality of life. In addition,
many landfills are at or close to capacity, and siting new ones is extremely difficult.
To deal with these issues, our waste management systems must be updated. New
technology and knowledge about how to effectively process waste offers promising results, and cities have already taken steps to update their waste management
system. The old adage “reduce, reuse, recycle” still holds true, and it can be a guide
to approaching this issue. But the first step to effectively dealing with solid waste is
to develop a plan. Cities should do so based on the principles outlined here.
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Reduce and reuse
Waste management is probably more properly looked at as materials management,
because reducing waste begins in the purchasing process. Local governments
should take a comprehensive look at the way material flows through their processes and the community at large and use this as a basis for a solid waste plan.94
Most cities already have a program that assures the internal reuse of materials such
as furniture and equipment. Similar services are available to the community, usually in the form of resale businesses and charities.
San Jose, California, requires “the use of recycled materials and recycled products”
where practical, and has a preference for “replacing disposables with reusables
or recyclables” in its purchasing policies.95 Berkeley, California, has an aggressive
ordinance that, in addition to other environmentally friendly purchasing policies,
limits the type of packaging the city will purchase, and requires vendors to have
take-back policies for products such as electronics that are difficult to dispose.96
Such policies help reduce the amount of waste a city needs to manage.

In San Francisco,
recyclables can
be successfully

Recycling

separated just an

Every day in America materials that could successfully reenter our manufacturing
sector are unnecessarily buried in landfills. Metals and glass can be recycled essentially without limit, while paper can be recycled up to six times. Local governments can require or promote recycling in many ways.

hour after arriving

First and most commonly, cities can require residents and business to participate
in curbside pick-up recycling programs. Single-stream recycling is the easiest and
most economical way to do this. Many cities have stopped requiring residents to
separate their recyclables and are instead relying on new technology that sorts
out different recyclables at a sorting facility. This makes participation for citizens
easier and has increased turnaround time tremendously. In San Francisco, recyclables can be successfully separated just an hour after arriving at the plant, and
the jobs created are unionized and pay a decent wage.97

at the plant, and
the jobs created
are unionized and
pay a decent wage.

Special attention should be given to multifamily, large commercial, and institutional properties. They are likely to generate large waste streams and may have
particular collection needs. The most effective programs are mandatory, and cities
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should have a financial penalty for noncompliance. Educating tenants and building managers is also important.98
Portland, Oregon, requires all multifamily residences of five or more units to
provide recycling services.99 Long Beach, California, requires private garbage-collection companies that operate in the city to provide recycling service as well.100
Los Angeles provides free recycling services to eligible multifamily residential
buildings, including educational materials for tenants.101
Cities should also require large public events to provide both garbage and recycling services to their attendees. In Pittsburgh events of more than 200 individuals
per day are required to provide recycling of beverage containers and cardboard.
Staff provide technical assistance, and organizers can contract with the city for
services, drop-off materials at a collection point, or hire a private hauler.102 New
York City requires103 recycling at street events and provides guidance on how to
best meet the requirement.104
Portland, Oregon, provides substantial guidance105 to event planners on both recycling and composting (see below), such as signs and containers, best practices,
and suggestions for reducing waste, including a “Water Event Station” that connects directly to the city water system and allows attendees to fill their own water
bottles instead of purchasing bottled water.106
Boise, Idaho, created an event-recycling program in 2001. Their experience is that
collecting the material is the easy part and working with event organizers and educating attendees is more complicated. The city includes recycling as one of the many
things event organizers must address as they apply for permits or request to lease city
facilities, and it makes containers, signs, and technical assistance available. Boise has
diverted as much as 50 percent of waste from the landfill at participating events.107
Cities can sell recyclables not only to the domestic market but also abroad as an
export. In recent years West Coast cities have found a large market in China for
recycled materials. Cities can help build the domestic market for recycled materials as well. A standard but important tool is a recycled content procurement
requirement. While procurement requirements usually apply to paper products,
they can be extended to construction materials and pavement.
Many cities have recycled-content procurement ordinances. Pittsburgh’s version establishes a preference for recycled content,108 while the policy in Santa
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Monica, California, covers recycled content and many other aspects of sustainable purchasing.109
New uses for recycled products are developing all the time, so local governments
need to stay abreast of best practices in this area.

Construction recycling requirements
Buildings are traditionally torn down through demolition—a quick and cheap practice that needlessly fills our landfills with construction materials that could otherwise
be recycled. Deliberately deconstructing buildings with recycling in mind can allow
for salvageable construction materials to be reused in future construction projects.
Cities should require recycling in all municipal construction and demolition projects
and in all private construction or demolition projects of reasonable size.
In Oakland, California, the job-training organization Youth Employment
Partnership, aided by the state of California, regularly deconstructs warehouses
and government buildings. In some cases, they have managed to salvage more
than 70 percent of the building materials, most of which would otherwise have
filled our nation’s brimming landfills.110 Brawley, California, requires all construction projects with a value greater than $50,000 and all demolition projects greater
than 1,000 square feet to submit, follow, and report on a recycling plan.111 The
California Integrated Waste Management Board developed a similar model ordinance to help municipalities comply with state law on waste diversion.112

Hazardous waste
According to the U.S. Environmental Protection Agency, the average U.S. household
creates more than 20 pounds of household hazardous waste, or HHW, a year. HHW
may be defined as flammable or combustible, explosive or reactive, corrosive, or toxic
household products whose disposal may pose a threat to human health or the environment. These include paints, oils, fluorescent lighting, batteries, and medical waste.
One way to confront this challenge is to require manufactures to take responsibility of their products from cradle to grave. Santa Clara County, California, for
example, works with retailers in a “retail-take-it-back” program, where retailers
collect and dispose of batteries and fluorescent lights.113
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Most cities provide some sort of HHW drop-off point. Austin, Texas, allows
residents to drop off a number of hazardous items at one of their facilities and also
provides several reuse options such as re-blended paint.114

Electronic waste
As computers, televisions, phones, and other gadgets become more sophisticated,
the old ones are discarded. Electronic waste, or “e-waste,” is a rapidly growing
component of the solid waste stream. And much of the current “recycling” of electronic waste is done overseas in a manner that is harmful to both the environment
and human health.
The best outcome is to refurbish and reuse these products locally. If that is not
possible, responsible recycling for materials and energy recovery should be done.
A crucial step is to ban the disposal of electronic waste in the landfill, but this
should not be done until a viable alternative is in place—otherwise electronics
will typically be dumped illegally.
E-cycle St. Louis is a consumer electronics collection program developed by the
St. Louis Regional Partnership for Electronics Recovery. The program encourages reuse and recycling of unwanted electronics by expanding opportunities for
residents to dispose of their e-waste. While the disposal of most electronics is free,
the program does charge a minimal fee for disposing of TVs and monitors to cover
the process of safely breaking down and recycling the e-waste.115

Organic waste
Organic matter such as food scraps and yard waste makes up the majority of
the solid waste stream. And disposing of millions of tons of organic material in
landfills costs money and takes up limited space. Such waste can fortunately be
diverted, composted, and turned into a profit for municipalities. Compost can be
sold throughout a community, from retail gardening stores to golf courses.
New technology that allows companies to control the temperature and aerate the
compost has allowed for a much faster turnaround than traditional composting.
Several cities such as Seattle have made the recycling of yard waste and food scraps
mandatory, and they use special green bins dedicated solely for curbside collec-
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tion of food scraps, grass, and yard trimmings. In Seattle the compost generated by
this program is then sold back to consumers, a further profit source. San Francisco
reduced the amount of necessary landfill space by almost 25 percent since implementing its composting program.116

Biogas
Although more and more organic waste is being diverted from landfills, there is a
substantial amount of it already in them. And when organic material breaks down
without oxygen, which can happen in a landfill, it releases harmful gases such as
methane. These gases contribute to global warming and reduce air quality. These
gases can, however, be captured and converted into biomethane, a low-carbon fuel
similar to natural gas. Biomethane is a clean, high-energy fuel that can be used in
cars, manufacturing, and electricity production.
The Franklin County, Ohio Landfill—the fifth-largest publicly owned landfill in
the United States—operates a landfill gas-collection system and converts methane
into liquefied natural gas that is then used to operate sanitation trucks and public
buses.117 This represents not only substantial cost savings but also reduced vehicle
emissions and increased energy security for communities.
Moreover, captured biogas can be used for on-site electricity generation that can
then be sold back to the grid through net metering tariffs. At least 594 operational
biogas projects in the United States supply 1,813 megawatts of electricity while
reducing greenhouse gas emissions.118

Urban water systems
Background
Cities across the country are dealing with the dual realities of decaying infrastructure and increasingly severe weather due to climate change. The inability of this
aging infrastructure to handle severe weather causes increased flooding, degraded
drinking water quality, lowered drinking water reserves, increased illness, and
diminished property values. Sewer overflows send 860 billion gallons of untreated
sewage into U.S. waterways each year, harming public health with 20 million
becoming ill each year from contaminated water.119 The EPA estimates that $6
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billion will need to be invested over the next 20 years to address storm water and
protect water quality, or we risk returning to 1970s levels of pollution.120
Believe it or not, cities can
solve these problems with
existing technology and
approaches. Replacing and
augmenting aging “grey” water
infrastructure, also known as
the “big pipes” solutions, with
sustainable green infrastructure insulates against climate
disruption, reduces pollution,
protects local communities,
and is ultimately cheaper
than traditional cement solutions. Cities should prioritize
investments in green infrastructure that reduces water
consumption and uses natural
processes to deal with water,
such as greywater recycling,
green roofs, porous pavement,
tree planting, bioswales, rain
gardens, water capture, and
reducing infiltration and inflow
to existing water systems.

Greywater recycling: The reuse of household water sources for outdoor water use,
including irrigation, septic transport, groundwater replenishment, plant growth in
dry areas and many other uses.121
Green roofs: Roofs that replace traditional roofing architecture with vegetation and
plants. Green roofs can reduce energy needed to heat and cool a building and can
reduce storm-water runoff.122
Porous pavement: Pavement that allows storm-water to pass through it; thereby
reducing water runoff and filtering pollutants.123
Tree planting: Healthy trees can significantly reduce the amount of rainfall that
turns into storm water by capturing rain in their canopies and facilitating the infiltration of water into the ground. 124
Bioswales: Storm water runoff systems that increase the infiltration of water into the
ground and help remove pollutants, often using vegetation.125
Rain garden: A collection of specific plant species chosen and positioned to collect
and infiltrate storm runoff.126
Water capture: The capture of rain water for later use.127

These solutions increase air quality, reduce greenhouse gas emissions, reduce the
urban heat island effect, provide natural habitat, protect drinking water and public
health, reduce storm threats, diminish energy consumption, and can provide public space and increase quality of life.
Measures and practices that reduce consumption, increase water reuse, and reduce
pollution also drive economic development. They will create a significant number
of jobs—as many as 1.9 million.128 Despite this, opposition to green infrastructure
can come from those who do not believe such solutions can be effective and from
those who assert that adding green infrastructure will increase development costs.
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Municipal leaders who want to invest in green infrastructure have to address both
existing neighborhoods and buildings and any new construction or development.
Existing neighborhoods require more intensive interventions, with investments
aimed at reducing consumption, making existing grey infrastructure more efficient
and augmenting or replacing it with new green strategies.

Municipal leaders

New construction is easier since it can be required to achieve certain standards.
Philadelphia, for example, requires properties to capture the first inch of a storm’s
precipitation on-site.129 This first portion of runoff is vitally important, as it carries
the vast majority of pollutants.130

infrastructure

Drinking water

neighborhoods

Two primary concerns regarding drinking water are conservation—which is necessary to ensure future supply—and quality.

and buildings

Protecting drinking-water quality is achieved through a combination of watershed protection, minimizing pollutants, treating water, and monitoring contaminants. Contaminant monitoring is handled at the local level and is a last line of
defense. Protecting the water source is achieved through careful review of any
projects that would affect watersheds and through identification and management of sources of contaminants. A single quart of motor oil can contaminate
up to 2 million gallons of drinking water, so programs that collect and manage
pollutants can make a big difference.131

who want to
invest in green

have to address
both existing

and any new
construction or
development.

Protecting water sources involves mapping the zone from which a well draws
water, identifying contaminant sources in that area—including abandoned underground tanks, lawn pesticide application, dry cleaners, sewer mains, car repair
businesses, and road salt application, among others—and planning interventions
to address each of them. Madison, Wisconsin, emphasizes conservation with a
highly successful low-flow toilet rebate program, and it maps contaminant sources
in a wellhead zone, addressing each individually.132
Reducing the amount of clean water used is vital to preserving drinking water
quality. But in many jurisdictions, residents and businesses have little incentive
to diminish their water consumption. If billing does not reflect usage—that is,
the variable part of the bill, if there is one, is insignificant compared to the fixed
costs—there is little financial reason to reduce use.
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Smart-water meters that reflect use can help, as can structuring water rates to
tie fixed costs more closely to usage. There is a utility incentive to install smart
meters, as smart meters transmit data wirelessly, saving money on personnel—a
negative for job creation in the short term. Utilities also “lose” less water with
smart meters via nonrevenue water. Further, smart meters detect leaks more readily than traditional meters, which saves water, and can provide real-time usage data
to homeowners if the correct technology investments are made.
Cities can encourage the further minimization of water use by creating programs
that fund or directly install water-saving measures, including low-flow showerheads, low-flow and dual-mode toilets, faucet aerators, water-saving dishwashers
and clothes washers, and diligent attention to finding and fixing leaks. Because
pumping water uses so much energy, combining water efficiency measures into
energy efficiency programs such as those described in the Energy Efficiency
Retrofits section can be an effective approach.

Greywater
Reusing greywater—the wastewater from washing, laundry, and dishwashers—
for irrigation, or, after processing, for toilet flushing or washing, can significantly
reduce water consumption. In jurisdictions that have adopted the International
Plumbing Code, it is legal for greywater from showers and washing to be used to
flush toilets. This measure alone could reduce household water consumption by
up to 30 percent.133 Cities should at least adopt this international standard. The
Uniform Plumbing Code in effect in some areas prohibits greywater use indoors
but allows it for irrigation. If greywater is used for irrigation, it should not include
any toxic substances such as bleaches, dyes, or cleaners.
To encourage greywater reuse, Tucson, Arizona, requires residential buildings
constructed after 2010 to include greywater accommodations—including separate
pipes for sink, shower, and bathtub drains—and an outdoor connection for laundry
greywater to allow landscaping use. These requirements allow homeowners to install
greywater systems without having to change the existing plumbing system.134
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Storm water
In most communities with combined sewers—sewage and storm water carried in
the same pipe—combined sewage overflows are a tremendous problem exacerbated by less predictable weather and crumbling infrastructure. When a storm
causes large amounts of water to enter the system, soil, sand, pollutants from
cars, animal waste, pesticides, rubbish, salt, and anything else on the ground is
washed into the storm water system. In areas with combined sanitary sewers and
storm water systems, this sudden increase in volume then mixes with sewage and
can cause the system to overflow, disbursing the contaminated storm water into
streams, rivers, lakes, or oceans.
Cities should reduce the volume of storm water coming into the system and capture and retain the combined sewage and storm water for later processing. Even
in cities with separate systems, storm water control is important for preventing
polluted run-off from entering surface waters, increasing infiltration into aquifers,
and replacing some drinking-water uses such as irrigation.
Cities should approach storm water planning systematically and comprehensively.
Representatives from all relevant departments—water, sewerage, storm water, and
even transportation and fire departments—need to be included to reach the most
efficient and widely accepted solutions. Such planning should look at public and
private property and should consider solutions based in buildings such as green
roofs or rain barrels, on streets, including vegetated curb extensions and sidewalk
planters,135 and on landscaping such as rain gardens.
In Milwaukee a multijurisdictional stakeholder team led by the Milwaukee
Metropolitan Sewer District and the Department of Public Works has implemented programs to create green space, build retaining ponds and rain gardens,
and install permeable pavements. It has also focused on the creation of community gardens in low-income areas, which provide significant green infrastructure
benefits in addition to their food production and community-building aspects.136
As mentioned in the Drinking Water section, many residents and businesses
have little incentive to diminish their water consumption or process storm water
on site. If billing does not reflect usage—that is, the variable part of the bill, if
there is one, is insignificant compared to the fixed costs—there is little financial
reason to reduce use. If sewerage rates are billed according to projected use as
opposed to actual use, there is also little motivation to address storm water on-site.
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Requirements to capture some portion of this discharge are a partial solution. The
use of smart water meters that reflect use can also help, as can structuring water
rates to tie fixed costs more closely to usage.
Philadelphia, which is faced with tremendous infrastructure needs and federal requirements, has taken an aggressive approach to pricing storm water. Whereas storm water
rates previously were tied to how much drinking water was consumed, the city has
now calibrated its storm water fees to the amount of a property that is developed. It has
significantly raised its storm water fees for commercial properties, specifically targeting
properties covered with impervious surfaces such as rooftops and parking lots, which
contribute most of the pollutants that flow into the city’s drains. For the first time, the
city has started to collect storm water fees from parking lots and other structures that
were previously treated as not being connected to the water system.

Philadelphia,

But if a property owner installs wetlands, rain barrels, green roofs, pervious
pavement, or other green infrastructure solutions, the city is willing to forgive at
least a portion of, and sometimes the entire, storm water bill. This avoided cost
can finance the green infrastructure investments, and opens up the possibility of
financing arrangements similar to energy-efficiency performance contracting. (see
the Energy Efficiency Retrofit section) The city is also offering grants to assist
with the development of projects.137

requirements,

It is of course much easier to incorporate green infrastructure and low-impact
design techniques into new construction than into existing streets and buildings.
Local governments should adopt standards that require low-impact development,
both for public works, especially street construction, and for private development.
San Mateo County, California, provides a guidebook for sustainably designing
streets and parking lots that deal with storm water.138 Seattle requires commercial
and multifamily developments to meet The Green Factor, a landscape requirement that includes storm water management in its goals.139

pricing storm

which is faced
with tremendous
infrastructure
needs and federal

has taken an
aggressive
approach to

water.

If cities want to increase green infrastructure on private property, a one-stop shop
model that can connect owners with technical assistance, contractors, rebates and
incentives, can help to ensure quality control, and can smooth the process and
increase uptake rates. The Center for Neighborhood Technology has pioneered
a “wetrofit” model to reduce flooding in Chicago by connecting neighborhoods
with green infrastructure technology and contractors, funding solutions, and helping to coordinate with multiple agencies and stakeholders.140 Local governments
should support such technical assistance, outreach, and education programs.
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Even when owners are interested, architects and contractors may resist using green
infrastructure techniques. To overcome this problem, the Houston Land/Water
Sustainability Forum—a coalition between the city, county, state Department of
Transportation, and numerous design and construction professional organizations—hosted a Low Impact Design Competition. Development professionals
were invited to compete for cash prizes by designing a low-storm-water-impact
development for one of three actual, ready-for-development sites. The combination of peer pressure, financial gain, and the potential to secure a job brought all
the major developers to the table, and many of them discovered that low-impact
techniques made financial sense. The competition was a success, not just in producing good designs, but also in educating the professionals who have the most
control over how sites are designed and built.141
A great deal of water that ends up in sewer systems comes in the form of inflow
and infiltration. Inflow occurs where downspouts, sump pumps, and other sources
are connected to the sanitary sewer system—sometimes illegally. Inflow can
be addressed by disconnecting these sources and dealing with the storm water
they channel on-site via green infrastructure. Downspouts can feed rain barrels,
cisterns, or rain gardens. Toronto, Ontario, mandates the disconnection of downspouts from the sewer system.142
Infiltration occurs where water leaks into pipes through cracks and fissures. It can
be addressed by replacing, repairing, or lining faulty pipes and by sealing cracks.
Ongoing monitoring can ensure those gains are sustained.
A coalition of communities in the Twin Cities area in Minnesota is working
together to reduce inflow and infiltration, imposing a surcharge on areas that do
not sufficiently address the issue and providing grants and technical assistance to
help meet the targets.143 Cities should explore similar approaches.
To deal with storm water, local governments should employ the following
approaches on their own properties and in their maintenance of existing public
facilities and should encourage or require their use in private development:
• Green roofs: Covering roofs with plants that process precipitation on-site has a
host of benefits. Most immediately, green roofs can process a significant proportion of precipitation on-site, reducing runoff and demand on traditional storm
water management systems. For low-intensity periods of rainfall—half an inch
or less—green roofs can completely absorb the precipitation. For more intense
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rainfall, green roofs diminish flow rates and retain water, slowing runoff.144
Green roofs also reduce building heating and cooling costs by absorbing heat—
or, reducing thermal absorption by nearly 100 percent—and insulating the
building by making the structure more energy efficient. They increase air quality,
absorb carbon dioxide, provide habitat for fauna, and can frequently provide
quality public spaces. Maintenance can be more expensive, though this may be
offset by the possibly longer lifespan of a green roof compared to a traditional
one. In many areas of the country, energy savings can also be a significant offset.145 Chicago’s city hall green roof is a pioneer example of green roof technology. It significantly reduced the urban-heat island effect, staying as much as an
astonishing 100 degrees cooler than an adjacent conventional roof and saving
$5,000 annually in energy costs.146

Chicago’s city hall
green roof is a
pioneer example
of green roof
technology.

• Permeable pavement: Replacing existing pavement with permeable pavement
and using it in new construction immediately reduces one of the largest sources of
runoff. An area equivalent to the size of Ohio is covered in nonporous surfaces in
the United States—primarily infrastructure devoted to cars.147 Every nonporous
paved surface drains nearly every drop of precipitation that lands on it directly into
a city’s storm-water system. By addressing at least some of this on-site through
porous pavement, storm water processing can be reduced, existing infrastructure is
more effective, groundwater is recharged, and surface water is protected.
• Bioswales: Bioswales are depressions filled with vegetation that allow precipitation to pool, gradually be absorbed, or slowly discharged into storm water
systems if they become overwhelmed. They are highly effective ways of dealing
with runoff from large paved or impervious areas. Rain gardens are similarly
designed in areas where rainwater will collect, using deep-rooted plants to
absorb and process rainwater on-site. Both recharge the water table, process silt,
increase air quality, provide habitat, and capture carbon dioxide.

Building energy benchmarking and disclosure laws
Background
In most markets, the prospective buyers or tenants of a building have no way of
knowing how much they will have to spend to heat, cool, and otherwise operate it.
They are thus no more likely to rent or buy an efficient building over an inefficient
one, and there is no market pressure to increase the relative efficiency of buildings.
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Energy disclosure and benchmarking laws are a low-cost, effective solution. By
requiring the disclosure of energy use in a building when it is listed for sale or
on an periodic basis, prospective occupants, lenders, and investors can compare
how much they are likely to spend on energy—similar to how car shoppers can
compare miles per gallon ratings. This creates an incentive for high-performing
buildings and an even stronger disincentive to be in the bottom tier.
If such a program is enacted alongside retrofit programs (see the next section), it
can help drive demand for efficiency upgrades. Energy-efficiency contractors in
New York City and San Francisco have seen business increase by 30 percent as a
result of these ordinances.148 Energy-efficiency upgrades create good, high-paying
jobs, too—about 12 direct and indirect jobs per million invested.149
By making the expected cost of a building’s energy use publicly available, the free
market can work. Existing policies will affect 4 billion square feet of space by
2014. A nationally implemented disclosure standard would reduce energy costs by
more than $18 billion by 2020 while creating 59,000 new jobs.150

Commercial-energy disclosure ordinances
Commercial tenants should be concerned about their building’s operating cost, yet
they frequently lack the information to make informed decisions about future costs.
Energy benchmarking and disclosure ordinances are relatively simple, low-cost ways
to bring market forces to bear to spur investment in building energy efficiency.
A city or state passes the law, requiring that on a fixed yearly schedule or when
a building is put on the market, its energy consumption is disclosed either to
prospective buyers only or published publicly. Both options are valid, though the
compliance costs of a point-of-sale ordinance are lower. Public building energy
use should be disclosed on an ongoing basis, and easy-to-use web dashboards such
as EnergyStar Portfolio manager enable this.151
Seattle;152 New York City;153 Washington, D.C.;154 San Francisco;155 Austin,
Texas;156 and Washington state157 have all adopted commercial benchmarking
and disclosure laws since 2007. Many other major cities, including Boston and
Philadelphia, are considering or currently implementing such policies, and they
have been implemented internationally.158 These programs frequently make use of
the EPA’s freely available EnergyStar Portfolio Manager tool.
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Building owners may oppose this legislation as it represents a cost—which can
be rolled into the closing—a hassle, and will make low-efficiency properties less
desirable.159 To avoid posing an undue burden on small business owners, most
disclosure ordinances have size cutoffs: Only buildings greater than a certain
square footage must participate. The size of buildings required to participate varies
from all commercial and public buildings in Austin to commercial and multifamily
buildings over 50,000 square feet in New York City.
All public buildings will ideally have their energy use publicly disclosed, and the
larger the number of commercial buildings that publish energy data, the more useful it is to prospective renters or buyers.

Residential energy disclosure ordinances
Residential energy disclosure laws are less common than commercial or public
ones. Austin, Texas, has an Energy Conservation Audit and Disclosure ordinance
for its residential buildings. Managed by its municipal utility, the program has
been in effect since 2008. A certified energy rater must perform the audits prior to
sale and disclose the results to the buyer. This information is paired with recommendations on how to improve the energy efficiency of the property and information about the city’s energy-efficiency loan program. Properties less than 10 years
old that have recently completed energy upgrades or that are eligible for lowincome weatherization are exempt. In the year following the ordinance’s enactment, 12 percent of properties sold performed energy-efficiency upgrades.160
The same model can be applied to rental properties where at least the past energy
usage of the property can be disclosed to prospective tenants. This is especially
important for low-income renters because properties with lower rent may have
very high heating costs. Ann Arbor, Michigan, has required this since 1987.161
A significant concern with residential energy disclosure ordinances is that such
measures can further burden low-income property owners. Lower-income property owners tend to hold older, less efficient properties. These may already be hard
to sell, but if they are slapped with a “D” or “F” energy rating, they will be even
harder to sell. This is why cities should ensure that a rating or disclosure program
is paired with resources to mitigate bad scores.
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Residential labeling ordinances can significantly drive the uptake of retrofit
programs, if they are offered, though such offerings should be available to lowerincome homeowners.

High-performance building requirements
Background
The design of the buildings in which we live, work, eat, shop, relax, and play
greatly affects our quality of life, our environmental and carbon footprint, and the
economic viability of our communities. Building codes can provide basic protection for all of these things. With ambitious codes, we can move beyond merely
protecting consumers and firms to creating incentives for the social, health, environmental, and economic outcomes that we want.
The Federal Energy Independence and Security Act of 2007 defines a high-performance building as “a building that integrates and optimizes on a life cycle basis all
major high performance attributes, including energy conservation, environment,
safety, security, durability, accessibility, cost-benefit, productivity, sustainability,
functionality, and operational considerations.”162

Putting in

Building to these specifications also creates more jobs. Spending related to achieving Leadership in Energy and Environmental Design, or LEED, certification alone
is forecasted to create 230,000 additional jobs by 2013—many for highly skilled
workers maintaining the operation of these technically advanced buildings.163

is dramatically

Building codes can specify allowable limits and parameters for variables such as
the amount of water that a toilet uses or the number of fire exits per floor. Energy
codes in particular can save building occupants money, increase the productivity and health of occupants, and reduce climate pollution—all contributing to
local economic development. Putting in place strong building codes is dramatically more effective and less costly than retrofitting existing buildings. Advanced
building codes seek to maximize the attributes of a building within economically
justifiable parameters, recognizing that retrofitting after the fact is significantly
more expensive and less effective.

place strong
building codes

more effective and
less costly than
retrofitting existing
buildings.

Building codes are of course only as effective as their enforcement. So a comprehensive plan to encourage compliance and enforce standards is vital. And while
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building codes are most immediately applicable to new construction and to buildings undergoing major renovation, getting it right matters. Buildings constructed
today are likely to be around for at least 80 years on average.164

Code adoption
Building standards vary from state to state or even city to city. The impact that
these codes will have depends on how stringent they are. There are international
standards from the International Code Council, or ICC, which generates 14 different sets of regulations. These are revised on a near-continual basis. If technical
capacity exists locally, these can be improved upon or modified to create incentives for particular attributes, but in many instances existing ICC codes can be
adopted locally with minimal alteration. If a jurisdiction is seeking to exceed commonly adopted codes, strong political champions will be required.
Codes are of course far more effective if they are adopted as mandatory rather than
voluntary. If voluntary codes are adopted, incentives to encourage projects to meet
them can increase uptake rates (see below). Factors that can be encouraged or
mandated include building energy use, indoor air quality, parking minimums and
traffic impacts, construction methods and techniques, reduced outdoor lighting, and
a variety of other factors, many of which overlap with land-use and zoning laws.
At a minimum, cities should encourage their states—or do it themselves in homerule states—to adopt the most recent ICC codes, especially the International
Energy Conservation Code and ASHRAE standards, both of which are updated
on a three-year cycle. They should adopt the 2012 ICC for residential and commercial or ASHRAE Standard 90.1-2010 for commercial. These should be
exceeded, if possible, as California is doing with its Title 24, aiming for net-zero
buildings by 2030.165
The major opposition to building codes comes from building developers, construction companies, owners, and designers, who see more stringent codes as adding to the cost and complexity of developing projects. But these initial costs are
more than offset over time through energy savings, reduced maintenance costs,
building longevity and resilience, and occupant productivity, though that value
is not always reflected in the market. Another source of opposition is firms that
manufacture materials not compliant with proposed code revisions.
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Good outreach, education, advocacy, and developing public champions for these
codes are essential to overcoming this opposition.
The Building Codes Assistance Project found that:
For the average new home, the 2012 IECC would only increase construction
costs within a range of $1,460 to $2,293. When this amount is rolled into the
average mortgage, real costs to homebuyers will mean a down payment increase
of only $292 to $459, and $6 to $9 added to monthly mortgage bills. The added
mortgage will be offset by monthly energy savings of $51.73, helping homebuyers pay off their initial investment in only seven to eleven months. After breaking
even during that time, the home will return buyers a profit of at least $43 per
month – a total return of $516 every year.166
Decision makers and advocates also should support national efforts to raise building standards via national coalitions such as the Online Code Environment and
Advocacy Network.167

Going beyond code
Communities that wish to go beyond current building codes have several options
at their disposal. If they are in a state where they are permitted to enact more
stringent codes on their own, they can of course do so. Massachusetts has the
Massachusetts Stretch Appendix to the Building Energy Code,168 which cities and
towns can choose to opt-in to and is roughly 20 percent more stringent than the
IECC 2009 code.
Many states, however, prohibit the local adoption of more stringent mandatory codes. Short of advocating for the repeal of those laws, cities and towns can
encourage and reward those who choose to meet more stringent requirements
through tax incentives, density bonuses, rebates, expedited permitting, fee waivers, tax credits, and grants.169
Arlington County, Virginia, permits larger or taller buildings than code would
otherwise allow for developers who achieve LEED certification. Developers who
achieve LEED platinum—the highest designation—are allowed a bonus of 0.45
times the normal Floor Area Ratio, or 0.5 for residential, which will likely result in
more than enough additional profit to offset the additional building costs.170
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Many cities require that their public buildings, including those leased, meet certain standards—frequently one of the LEED designations. Greensburg, Kansas,
adopted a requirement in 2007 that any city building larger than 4,000 square feet
must be certified LEED platinum.171
Other than the LEED designations, the National Green Building Standard,172 the
Standard for the Design of High Performance Green Buildings Except Low-rise
Residential Buildings,173 and the International Green Construction Code174 all
provide guidelines that increase the sustainability of a building. There are a host of
additional rules that are not strictly “building code” and that if in existence, should
be modified or abandoned—bans on clotheslines, rain barrels, parking strip utilization, and front yard vegetable gardening, for example—because they limit the
ability of households to engage in sustainable practices.

Code enforcement
Enforcing codes is absolutely vital to their effectiveness. Recipients of Recovery
Act funding are required to have plans in place to achieve 90 percent energy code
compliance by 2017, further adding to the importance of increasing enforcement.
A jurisdiction with very high standards but lax enforcement will likely achieve
very little. There are many disincentives to complying with code—another reason
voluntary code adoption is far less effective. Reasons for lack of compliance
include variation between a project’s blueprint and its actual construction, use of
noncompliant materials in construction, and a lack of compliance training and
education for those doing the actual construction.175
Lack of education among building inspectors may further result in some aspects of
code being less stringently enforced. Determining the effectiveness of energy-efficiency elements requires a specialized skill set that is not widespread in all building
evaluation departments. Compounding this in many areas is insufficient enforcement, along with challenging and frequently inaccurate reporting methodology.
Change is difficult as well. In an environment where lax enforcement is expected,
championing more aggressive application of the rules is bound to be unpopular.
Effective enforcement requires strong leadership and political support. A strong
argument for increasing compliance is that it is highly cost effective. The Institute
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for Market Transformation estimates that for every dollar spent on enforcement,
$6 is saved on energy costs.176
To increase compliance, cities should implement a combination of education and
outreach to the contractor community and building trades, advanced education
for building inspectors, and increased inspection rates. This requires an additional
commitment of resources.
Parker, Colorado, a town of 50,000, is a success story in building-code compliance.
To facilitate broader understanding of how various aspects of code affect building
performance, the town offered training—in some cases mandatory—on various
aspects of building science. For each builder, they performed a free assessment
of one building, demonstrating how code should influence the work. Developers
were educated so they could insist on correct installation by their contractors.
Inspectors pursuing different inspections were trained to watch for other violations—for example, electrical inspectors could easily notice gaps in insulation
around wiring, a violation of energy code. They implemented the building code in
phases, to correspond to educational opportunities.
Parker’s model has been so successful that many of their building inspectors are
now national experts on code compliance.177

Energy efficiency retrofits of buildings
Background
Our buildings consume more than 40 percent of energy used in the United
States. 178 We waste a tremendous amount of this energy on heating and air
conditioning that escapes the building, on illuminating vacant spaces, and on
running machinery constantly.
Reducing this waste creates jobs for those increasing the building’s efficiency, saves
money for the building operator, increases occupant productivity and health, and
reduces climate pollution. Even more impressive, it is an idea that can pay for itself:
You can capture the value of the energy wasted and use that to pay for the cost of the
building upgrades over time. Amortized repayments on the upgrades are calculated
to be less than the savings over the same period. It is a surprisingly simple idea and
one that has been successfully implemented in a variety of ways for many years.
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Building energy-efficiency retrofit programs assess buildings for waste, find
interventions that will save energy—such as adding insulation, sealing drafts, and
installing more efficient mechanical systems—arrange financing, and then install
the measures. The building owner pays for the efficiency improvements over time,
saving more in avoided energy costs than they spend on the repayments. Although
this work has been done for years, we are nowhere near tapping the potential for
both savings and job creation in this market.
Governments can help develop what is really a series of related markets—the
government and institutional buildings, private residences, businesses, and commercial and industrial buildings. By first addressing municipally owned building
stocks, governments can set an example and create structures that can facilitate
retrofits in the institutional and commercial space, and even assist other governments. Governments can also help to finance and simplify the retrofit process to
help the commercial and residential markets.

Opposition to

Cities are well positioned to support the energy-efficiency market—the programs
and companies that will drive significant energy-efficiency uptake. Cities control
many buildings directly and should make them the starting point for a retrofit
program. They are an important way for governments to save money to support
critical programs in a tough economy.

variety of sources,

Governments can generally access relatively cheap capital through bonding,
grants, or other sources, which they should use for their own buildings. These can
also support retrofit work in other markets—institutional buildings, the commercial and industrial sector, and individual residences. When the government spends
money, it can negotiate and enforce labor standards, ensuring that jobs created go
to those in need, include career pathways, and meet basic wage, benefit, and training requirements.179 Beyond providing funding and ensuring that jobs are high
quality, governments can directly create retrofit programs and should pass policies
that make the retrofit market function more smoothly.

be overcome with

energy-efficiency
retrofit programs
can come from a

though in many
instances this can

diligent outreach.

Opposition to energy-efficiency retrofit programs can come from a variety of
sources, though in many instances this can be overcome with diligent outreach.
Opposition tends to be to the financial impact of government subsidies or spending to support retrofit programs. But the focus on saving money and creating jobs
makes them attractive to policymakers across the political spectrum.
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Government and institutional programs
Publicly controlled buildings—the city halls, transit centers, schools, universities,
sewage treatment plants, and all other government buildings controlled by state,
county, or local governments—waste a lot of energy. Potential savings are vast:
There are almost 140,000 entities in this sector in the United States, including state
and local governments, school districts, colleges and universities, and medical institutions. We estimate that these entities control about 16.5 billion square feet of floor
space and use about 3.87 quadrillion BTUs a year at a cost of about $40.7 billion.180
Local governments should at the very least retrofit their own buildings. Retrofitting
public buildings creates good jobs relatively quickly: There is a single point of
control for many buildings; elected officials are the relevant decision makers and
thus public pressure can be a driver; there is a developed market with firms ready
to do the work; and there is usually low-cost public financing available. Investing in
retrofits creates more jobs than most “grey” infrastructure investments, too, with an
average of 12 direct and indirect jobs created per $1 million invested.181
But to create a significant number of jobs, retrofits have to occur at significant
scale. That is why local governments should set aggressive targets for each building.
Ambitious projects are achieving as much as 40 percent reduction in use.182 Focusing
on larger-scale projects, as opposed to small changes such as replacing inefficient light
bulbs, costs more but is more labor intensive and produces more significant long-term
savings. The commissioning, operations, and maintenance of buildings is also critical
to realizing energy efficiencies and other sustainable features. So cities should ensure
that building-maintenance workers receive training in sustainable building operations.
Cheap capital, such as that provided by bonding, helps facilitate these deeper
investments. Of special note are qualified energy conservation bonds, a federally subsidized financing tool available for these projects. To generate additional
savings through large-scale investment, cities should assess building energy use,
targeted buildings should have their energy use scientifically audited, financing
should be secured to retrofit a large number of buildings at the same time, and
then contractors should be brought in to do the work. Reno, Nevada, invested $20
million in a combined energy efficiency, solar, and wind generation project for city
buildings that will save them $1.3 million a year. It retained or created 279 jobs.183
As these are public funds, local governments can require that jobs created from
these projects be subject to high-road standards negotiated via a Community
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Workforce Agreement or equivalent arrangement that lays out wage standards, certifications, training requirements, targeted hire, and safety provisions.
Community Works Oregon’s High Road Agreement resulted in nearly three-quarters of program contractor employees receiving health insurance, and 20 percent
of the work went to firms owned by historically underrepresented groups.184
Minnesota Gov. Mark Dayton signed an executive order setting a 20 percent energyuse reduction goal for the state’s 30 million square feet of buildings. It also directs
staff to provide technical assistance to other governmental entities interested in
doing this work.185 This approach could be replicated in smaller jurisdictions.
Other ways of scaling government retrofit projects include pooling financing, contracting, and providing technical assistance across a number of different jurisdictions. This saves money on transaction costs and allows significantly larger project
volume, which may translate to cheaper financing. The Northeast Ohio Regional
Energy Alliance is a group of public, nonprofit, and business organizations working to simplify and streamline the financing, marketing, and policy pieces necessary for large retrofit programs to occur.186

Residential programs
The residential retrofit market offers tremendous opportunities for energy savings
and job creation. In addition to financial savings, benefits—such as a reduction in
drafts, increased warmth in winter, coolness in summer, and improved air quality—are significant motivations for homeowners’ retrofit investments.
Local governments should support programs that educate customers on the value
of energy efficiency. WeatherizeDC uses a community organizing approach to
build demand for energy efficiency, while Community Labor United in Boston
partners with community-based organizations to do education and outreach on
the benefits of home retrofits.187
Financing is a significant barrier for homeowners considering an energy upgrade.
Many middle- and lower-income homeowners cannot readily access sufficient
capital at attractive rates to invest in energy efficiency, and if they do, an energy
upgrade is not necessarily at the top of their spending priority list. Cities should
support programs that provide access to low-cost capital that does not compete
with other borrowing priorities to overcome this barrier.
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One such program is Property Assessed Clean Energy, or PACE. It creates a
municipal special assessment that is placed on a property—similar to an assessment for a new sidewalk—is tied to the property tax bill, and has the same
recourse in event of nonpayment.188 In Sonoma County the California Energy
Independence Program offers PACE financing for commercial and residential
properties. Since it launched in 2009, it has financed improvements, both energy
efficiency and renewable energy, on 1,700 residential properties and 57 commercial ones, worth $58 million, creating or retaining 714 jobs.189 Guidance from the
Federal Housing Finance Authority has limited the creation of new residential
PACE programs.190
On-utility-bill finance programs similarly provide a source of financing that could
not be used for anything else, and cities should work to authorize their creation at a
local—especially in jurisdictions with a municipal utility—or state level as needed.
By using utility-bill payment history as part of the underwriting criteria, on-bill
programs provide energy efficiency as a service to be paid for monthly rather than
as a stand-alone loan. They are based on the premise that a customer who is already
paying their utility bills will only be more likely to pay following an investment that
lowers those same bills. If an occupant moves, the tariff stays with the meter.
In Kansas, Midwest Energy’s How$mart on-bill program has successfully retrofitted 680 homes since 2007 with several hundred more pending. The program pays
all upfront retrofit costs, which are to be repaid with a tariff on the bill. Eligibility
is based on utility-bill payment history. As the program is designed to reduce
monthly costs, the repayment should pose no additional burden. This is important from an equity perspective, as programs that simply loan money for retrofits
frequently find households with lower credit scores to be ineligible to participate. The monthly charge for How$mart is typically around $42, and the average
energy savings are $49.191
Another approach is on-bill repayment, where the utility bill serves as a conduit
for a loan with more traditional underwriting criteria. It has been implemented in
several jurisdictions with amenable utilities and elsewhere, such as New York state,
where utilities have been required to provide the option. Community Power Works
in Seattle provides the on-utility bill repayment option for low-cost loans issued by a
nonprofit lender to participating homeowners via Seattle City Light, the municipal
utility. Community Power Works has performed 1,080 residential upgrades with
more than 300 in progress as of September 2012, generating more than 109,200
hours of work by 782 workers, including 606 contractors and energy auditors.192
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Local governments should create or support comprehensive programs that
include an attractive financing offer, marketing and outreach, a simple structure
that makes every step as easy as possible for the homeowner, and verification of
the work to make certain that homeowners are getting the savings they paid for.
This approach can significantly increase uptake rates of home energy upgrades.
Clean Energy Works Oregon combines attractive financing options—including
using utility bill-repayment history as an underwriting criterion—on-bill repayment, a one-stop-shop approach to guide homeowners through the contracting
and retrofit process, and a comprehensive High Road Agreement to ensure labor
standards. As of August 2012 they have retrofitted more than 900 homes, generating more than $12 million for the local economy. The program has employed
more than 500 people. Through contractor participation requirements, incentives,
and support, the program has succeeded in having more than 55 percent of work
hours be performed by women and people of color with 87 percent of contractors
offering subsidized health insurance.193

Commercial and industrial programs
Commercial building owners face many of the same barriers as the residential
market and are in many instances even more constrained in their ability to borrow
to finance energy-efficiency improvements. Programs that move energy upgrade
costs off the balance sheet—such as a lease model, commercial PACE, or on-bill
repayments—are likely to increase the appeal of energy-efficiency upgrades to
commercial property owners.
Local governments are creating assessment districts and allowing businesses
to pay back efficiency charges on their property tax bills. The recently created
CaliforniaFIRST public-private partnership allows qualifying commercialproperty owners in the participating 126 cities and 14 counties to tap into the
municipal bond market—with its favorable rates—to finance energy-efficiency
improvements.194 Commercial PACE is highly scalable as well: Edina, Minnesota,
recently launched a commercial PACE program that has allowed the installation
of solar panels on a local garage.195 In states lacking commercial PACE enabling
legislation, its passage should be a top priority.
A promising new approach to energy efficiency for commercial properties is payfor-performance. Existing efficiency subsidies, which are traditionally disbursed
as reimbursements for installing certain efficiency upgrades, are replaced with
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payments pegged to certain levels of savings. This creates incentives for deeper
retrofits—as rebates increase along with savings—and consistent building energy
management, as well as encouraging innovative and cost-effective approaches.
Seattle is currently piloting a program where participant businesses can combine
retrofits, ongoing operations, and behavior change to achieve energy-reduction
targets with rewards pegged to kilowatt-hours saved.196
Building energy disclosure laws, where building owners must publicly share building energy consumption data when a property is on the market (see the section on
Building Energy Benchmarking and Disclosure), are a particularly powerful tool
in the commercial market. They provide a strong incentive to avoid having lowperforming buildings.

Supporting policies and financing options
A strong policy and financing environment facilitates the creation of a functioning
energy-efficiency retrofit market. Many state-level policies are important—including energy efficiency resource standards and public benefit funds—and have
been widely enacted. Yet despite these available resources, relatively few building
owners have increased the energy efficiency of their building systematically or
comprehensively. There are a variety of barriers to doing so, cost being only one of
them. Other enabling policies—including energy disclosure, labeling that allows
performance contracting, and Property Assessed Clean Energy, or PACE, programs—should be implemented at a state or local level as needed.
One of the major reasons that such an obviously good investment has not been
made on a larger scale is the lack of a functional market to funnel private investment to fund these projects. Local governments can overcome this by providing
funds themselves, stimulating private investment, and creating a more supportive
policy environment. The most useful tool that governments have is their taxexempt borrowing capacity—ready access to relatively cheap capital, subject to
borrowing limits and credit ratings. Federally subsidized qualified energy-conservation bonds197 are available to many jurisdictions at very favorable terms and
provide a great deal of flexibility in how they can be spent. Investments that pay
for themselves over time are an excellent choice for public tax-exempt bonding—
certainly better than many traditional infrastructure projects.
There are a number of different ways to structure public financing programs to
support energy-efficiency retrofits—including issuing bonds to directly finance
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energy-efficiency programs, establishing “green banks” or revolving loan funds,
and creating a loan-loss reserve to buffer private lenders from losses resulting from
potential defaults on loans for energy-efficiency projects. Direct investment of
bond proceeds in a large-scale energy-efficiency program is an excellent way to
rapidly create a large number of jobs.
The state of Delaware issued $63 million in energy efficiency bonds, and provided
the funds to departments and institutions of higher learning to retrofit their buildings, paying debt service with the energy cost savings. This initiative has been
so successful they’re considering a second issuance.198 While this is a state-level
example, a similar approach would be possible in many local jurisdictions.
Another alternative is the establishment of a green bank. In Connecticut the
state used some public benefit fund dollars and some Regional Greenhouse
Gas Initiative funds to capitalize the Clean Energy Finance and Investment
Authority—a green bank that invests in energy-efficiency projects in both the
public and private sectors and helps bridge the gap between what the private sector is willing to fund and what project developers are seeking.199
An example of a similar program at a city level can be found in the Chicago
Infrastructure Bank, which is a public-private partnership that currently invests
$225 million in retrofits of city buildings. The Infrastructure Bank is a nonprofit
entity established by the city, to which city departments can bring projects in need
of funding. Some will be funded traditionally via bonds; some will access a pool of
funds from private investors.200
Public money can also be used to leverage private investment. By providing a
loan-loss reserve, whereby some portion of a potential loss is covered in case of
default, governments can attract private financing to the energy-efficiency retrofit market. This reduced risk for lenders can improve the interest rate on money
and broaden the underwriting criteria, providing more accessible financing for
businesses and homeowners.

By providing a
loan-loss reserve,
whereby some
portion of a
potential loss
is covered in
case of default,
governments can
attract private
financing to the
energy-efficiency
retrofit market.

The Milwaukee Energy Efficiency and the Green Madison programs in Wisconsin
have set aside $3 million from a federal grant as a 5 percent loan loss reserve, guaranteeing that losses sustained by the credit union lending partner in the program will be
recoverable up to that amount and making available $60 million to invest. This security also means that the programs’ financial partner, Summit Credit Union, is willing
to offer lower interest rates and serve households with FICO scores as low as 540.201
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Bonding for energy efficiency does not work in cities where the borrowing cap
has been reached or is close. It can also be politically difficult; councils are often
unwilling to accept debt even for the promise of future savings.
In this instance cities should look for alternate funding sources for their retrofit
programs. Babylon, New York, has been able to fund its residential retrofit program by reclassifying carbon as a solid waste and applying their solid waste fund
of $2 million to capitalize it.202 Other strategies include using general fund dollars
or federal and state funding. Public benefit fund money may also be available.
In addition, jobs created by energy-efficiency programs are not automatically
good jobs. To ensure a living wage, apprenticeship utilization, safety and training standards, and benefits, some form of negotiated agreement is necessary. A
Community Workforce Agreement203 governs these issues. In programs using
public money, these can be required as conditions of participation.

Renewable-energy generation
Background
The installation of clean and renewable generation technologies such as solar,
wind, and geothermal stimulates the local economy, builds climate resilience,
improves public health, and creates good jobs. Cities are in an excellent position to both directly invest in renewable generation and to foster the creation of
residential and commercial renewable projects of varying scales. Money is saved
by avoiding costly new fossil-fuel generation, keeping money spent on fossil-fuel
imports in the community, and protecting against future fuel price volatility.
While broadly popular across the political spectrum—with 55 percent saying
that renewable energy is a better investment than fossil fuels204—and increasingly affordable,205 widespread adoption of clean energy technologies faces many
hurdles. First, the fossil-fuel industry is tremendously powerful and has invested
significantly in current technologies. And despite some recent investments in
renewables, the industry fights, delays, and denies the need for clean generation.
Second, local citizens and business groups concerned with the additional cost of
renewables also frequently oppose such programs. Some citizens are concerned
about the aesthetics of large-scale renewable installations.
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There are structural issues as well. Transmission capacity is often an issue for new
large-scale renewable installations,206 and distributed generation requires favorable
net metering and interconnection standards.207
We primarily address distributed generation here, as it is most readily implemented at the city level, though we also examine the policies and program tools
necessary for utility-scale generation and other clean energy purchasing options.
Distributed generation further multiplies the benefits of renewable energy by
generating electricity on-site or close by, minimizing the need for investment in
costly transmission infrastructure, nearly erasing energy loss due to transmission,
building local resilience, and avoiding future price fluctuations.

Set a goal, make a plan
Successful programs are the result of political leadership—little at scale is likely to
happen without it. Setting goals for renewable implementation, such as, “Our city
will be powered with 50 percent clean energy by 2020,” provides a clear direction for
utilities, residents, and local businesses to follow. Mapping out the steps necessary
to achieve that goal is also important. Many cities have climate action plans or have
signed climate protection agreements. Renewable generation must be part of meeting those obligations plans, and these plans must have some muscle behind them.
Far too often they remain entirely aspirational. Where possible, renewable generation can and should be integrated with other city programs—building leasing and
construction, energy efficiency retrofit programs, and wastewater processing.
Goal setting and planning can have significant results. Bellingham, Washington, set
a goal in 2007 of reducing greenhouse gas emissions 64 percent by 2012 and 70 percent by 2020, relative to consumption in 2000.208 It currently buys 100 percent renewable power for all city facilities and has installed rooftop generation on some city
buildings. Local university students agreed to raise tuition slightly so that the Western
Washington University campus would be powered entirely by renewable energy.209
The city government also sponsored a community green power challenge, resulting in the purchase of enough green power to meet 11 percent of the community’s
total energy use. The additional cost of this generation is partially offset by the
comprehensive energy retrofit and new construction—Leadership in Energy and
Environmental Design, or LEED only—programs the city runs.210
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Additionally, since so many community members signed up for clean energy, the
utility was able to negotiate bulk purchase rates, lowering the premium paid by
consumers for clean generation by 40 percent.211 A preferential loan program for
solar-energy installation has been created for local businesses.212 The city additionally supports energy efficiency in a variety of ways, including energy-efficiency
challenges, energy-efficient land-use planning, and technical assistance to the
public on how to construct green buildings.213

Lead by example
Jurisdictions should lead by example and install renewable generation at their own
facilities, paying back the investment over time out of the avoided utility costs. They
should invest in reducing energy consumption through efficiency measures first
and then install renewable generation where cost effective—a proven and reliable method of reducing municipal expenditures and vulnerability to energy cost
increases. Energy expenditures can account for as much as 10 percent of a local government’s operating budget, so reductions in that outlay can make a big difference.214
For new buildings, cities should build to a high-performance, low-energy-use standard and then meet energy needs with on-site renewable generation. For existing
buildings, retrofitting the buildings to minimize their energy consumption and then
installing renewable capacity to meet that diminished energy need will frequently
prove cost effective, as the size of the renewable installation needed will be smaller.215
While many renewable systems can have relatively short payback periods, financing options such as lease-purchase agreements—a form of lease-to-own—and
performance contracting or power-purchase agreements—where the government
purchases the power and may provide space, but a private entity owns the technology—may make projects possible if local governments cannot manage the upfront
cost. Cities can also pay their utility providers for certified renewable energy,
although the economics of such arrangements are less favorable.
Opportunities for combined heat and power, sometimes called cogeneration,
installations216 at city buildings should also be pursued. This is frequently possible
with wastewater treatment plants. Biodigesters, which generate electricity from
gases emitted by decomposing waste at waste-processing facilities, are a possible
source of energy as well. In Sheboygan, Wisconsin, the Regional Wastewater
Treatment Plant produces nearly all of its energy on-site through a combination of
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efficiency, cogeneration, and biodigestion, in a project that paid for itself through
savings in seven-and-a-half years.217 Landfills can be a source of natural gas as well,
as discussed in the Waste Management section.

Municipal utilities
Local governments that control utilities should provide their customers with clean
energy. A utility can promote renewable generation in a number of ways, starting
with simply investing in it instead of other generation sources. Municipal utilities may be able to develop utility-scale wind or solar, or they may purchase clean
generation capacity.
San Antonio’s municipal utility recently entered into a 25-year power-purchase
agreement for a 400-megawatt solar array to provide electricity for 70,000 households, or around 10 percent of total customers. The city further leveraged this investment to include investment in local manufacturing of solar components and created
around 800 new jobs, bringing in an estimated $700 million annually for the city.218
Another option for city-controlled utilities is the feed-in tariff, or FIT. Cities that
have the capacity to do so should adopt FITs to allow energy producers of different sizes to sell renewable energy back to the grid at a production cost-based price,
varying according to the production technology implemented. Efficiently operated projects are thus guaranteed a rate of return, spurring investment.
Gainesville, Florida, has enacted a FIT at the municipal utility that mimics many
of the features of the most successful European programs. The tariff is based on
the cost to generate the renewable energy plus a 5 percent to 6 percent return,
incentivizing businesses and residents to install renewable generation capacity.219
The program is currently fully subscribed.
Power-purchase agreements, or PPAs, are another tool local governments should
use to support renewable-energy generation. Under a PPA, energy buyers such as a
municipal utility contract with an energy supplier to buy power at a certain price for
a certain amount of time. This means that renewable energy can be purchased for a
guaranteed price, and the energy provider has guaranteed revenue, allowing them the
certainty needed to invest in large-scale renewable-generation projects. This model
is also scalable to smaller rooftop distributed generation. Municipal utilities can offer
PPAs to their customers who want to increase renewable generation in the community.
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Many of the most innovative renewable energy and energy-efficiency programs
are run by municipal utilities. As they are under the control of the municipality’s
political leadership, they are more likely to be partners in addressing a city’s clean
energy goals. Investor-owned utilities are inherently guided by profit motives—
and they profit by selling energy—and thus may not be as willing to invest in
energy-efficiency or renewable-generation programs.
In some places municipalities without a municipally owned utility are considering
creating one or buying the existing one. Boulder, Colorado, is currently pursuing
the creation of a municipal utility and the acquisition of some of Xcel Energy’s
assets, and Jefferson County, Washington, will transition to a newly acquired
public utility in 2013.220

Many of the
most innovative
renewable energy
and energyefficiency programs
are run by
municipal utilities.

Reduce barriers and implement enabling policies
Many policies can increase renewable-energy generation in the private sector. A
city can provide education and training, and it can connect project developers
with financing, trained installers, and bulk-buy programs. Where city permitting
and regulations are involved, expedited or preferential processing can be given
to those with renewable-generation components. A city should also comprehensively review building codes, siting ordinances, and zoning regulations for obstacles to renewable generation.
Madison, Wisconsin, went as far as to require that streets in new subdivisions be oriented such that solar access is maximized for new construction.221 City staff are trained
on renewable technologies so that permitting goes smoothly, and the city offers technical assistance to businesses and residents wanting to install renewable generation.
Cities should make it easy for residents to buy renewable energy. While still using
existing utilities for transmission and distribution, community choice aggregation—
where municipalities aggregate consumers who wish to purchase renewable energy
and then bid on their behalf—can provide easier access to this renewable generation. Oak Park, Illinois, negotiated to provide residents with 100 percent renewable
energy at a rate 25 percent cheaper than what the existing utility offered. Currently,
20,000 accounts are purchasing 171,000-megawatt hours of wind power.222
Because the up-front cost of installing renewable generation can be too high for
some in the commercial and residential sector, an attractive and relatively straightforward option is to create a lending program. This can either be a government-
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operated revolving loan fund, where loan repayments are then re-loaned in turn,
or in conjunction with a lender such as a bank, community development financial
institution, or credit union. The partnerships with financial institutions are frequently backed with credit enhancements to make the terms more appealing for
borrowers and lending partners and to encourage them to lend to lower-income
or lower-credit scoring individuals.
Property Assessed Clean Energy, or PACE, (see also the Value Capture and Energy
Efficiency sections) is a financing mechanism that has seen significant interest
recently. A clean-energy improvement, either renewable or energy efficiency, is
treated by the city in the same way as a sidewalk improvement would be treated.
It is an assessment to be repaid via a municipal bill, usually the property tax, and is
collateralized in the same way. In this way it stays with the property in the event of a
sale, and bill-payment history can be considered as an underwriting criteria.
For the residential market this mechanism has unfortunately encountered some
regulatory difficulty at the federal level, but it remains viable for commercial properties, and new programs are appearing at a rapid pace. Edina, Minnesota, recently
launched a commercial PACE program that has already resulted in the installation
of new solar-photovoltaic systems. It partners private finance and local bonding
authority with local businesses.223
The purchase of renewable technology becomes significantly cheaper at large scale—
equivalent to purchasing at wholesale price. This aggregation also reduces the hassle
of finding systems and installers for the end-owner. Cities, other jurisdictions, utilities,
community groups, or for-profit entities can create bulk-buy programs for either their
own buildings, commercial buildings, or residences, which aggregates the purchasing.
The model was pioneered in Portland, Oregon with the Solarize Portland program, where the city assists neighborhood associations and other organizations
with program design, finding contractors, and marketing to participants. Since
2009, the program has purchased 600 solar installations.224

Smart grid
Background
The electric grid—a huge, complex power distribution system—is in many ways
woefully out of date and increasingly unreliable, especially now that climate
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change means more severe weather events. The grid, which was built to move
electricity from large, traditional power-generation plants that operate primarily
on fossil fuels, is a one-way system—taking energy from these plants to end users.
Electric usage has traditionally been metered via a system that required a person
to walk to the meter and read it. This system was not designed to be readable by
customers, however, and it did not provide feedback on power usage or offer any
incentive to conserve energy.
Another problem is that the current grid is sensitive to spikes in demand, and a
failure in one place can quickly cascade across the system, as the Northeast United
States found out in 2003. In some places grid operators only know that there is a
power outage when a customer calls.
The grid is also “unfriendly” to renewable power generation, which tends to be intermittent—available when the sun shines or wind blows. Because generation needs to
closely match demand, the grid can have trouble distributing renewable energy.
The proposed solution to the grid’s problems is to make it “smart”—to upgrade
power plants, transmission lines, electric meters, and appliances so that they can
communicate with each other and with the grid managers to provide information
about supply, demand, and power interruptions.225 While the smart grid is primarily a federal, state, and utility venture, local governments are certainly affected and
may have a more central role, especially if they control a municipal utility. The
American Recovery and Reinvestment Act also contained significant funding for
smart grid projects,226 and many local governments formed or joined partnerships
to take advantage of those grants.

Basic smart grid
The smart grid’s basic premise is that rather than simply transmitting energy one
way, the grid should transmit both energy and information in both directions. And
it should be able to adjust to multiple sources of generation not just large power
plants. This requires upgrades to multiple components of the grid, including adding sensors to transmission lines to help sense outages and smart meters that can
be read electronically from afar.
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This increase in information will both help prevent blackouts and help recover
from them by isolating the problems and automatically rerouting power. It will
also allow utilities to manage demand and incentivize consumers to reduce their
energy use during high-demand times. This can be accomplished by managing
when customer’s appliances run, which can reduce the cost of generation, or by
charging “time of use” rates, which better reflect the actual cost of power at any
given time. A further benefit is providing consumers with more information about
their power usage, which can promote energy efficiency.
An upgraded grid can more easily accommodate renewable energy, too, by
helping to vary demand as well as supply. Grid managers currently can only vary
supply effectively.227

A fully developed

Finally, evidence shows that smart grids are good for businesses and the economy
because they offer companies a way to better manage their energy costs.228 A fully
developed smart grid should realize economic benefit from increased renewableenergy production as well.

should realize

Critics, however, argue that the technology is relatively new and untested, that the
information gathered—in most cases by private utility companies—raises privacy
concerns, and that full implementation, and thus realization of the full benefits,
relies not just on smart grids and meters but also on appliances and consumer
behavior and choices.

smart grid

economic benefit
from increased
renewable-energy
production as well.

Cost is a concern as well. Xcel Energy’s SmartGridCity pilot in Boulder, Colorado,
cost $45 million more than anticipated, and residents have yet to see much value
from the project.229
The smart meter portion of smart-grid projects, which has been a focus of implementation, has the capacity to save utilities significant amounts of money, partly
in the form of avoided travel costs since the new meters can be read remotely. The
Salt River Project in Tempe, Arizona, has avoided at least 1.3 million driving miles
and saved 135,000 gallons of fuel. It has also saved almost 250,000 labor hours,230
which is another point of criticism. Unions in particular are concerned that the
mechanization involved in the smart grid means fewer jobs for their members.
Tallahassee, Florida, has installed smart meters for electric, gas, and water utilities
and is developing a smart grid around them.231
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Beyond the basics
In its full implementation, the smart grid would include not just power generation,
transmission, and metering systems but also all appliances and distributed generation in residences, including electric cars. It would optimize when certain appliances
are run to help balance generation with demand, use batteries or electric vehicles to
store renewable generation, and help households both use less and be more efficient
in their use of electricity. This would, in general, save consumers money as well.
Austin, Texas, through its municipal utility Austin Energy, has the first fully deployed
smart grid in the nation. The first phase of the project was completed in 2009 and
included the infrastructure needed to monitor and manage the creation, delivery, and
consumption of customers’ energy, at a cost of $150 million. The next phase of implementation, called the Pecan Street Project,232 focuses on how to better integrate and
promote distributed renewable generation and electric vehicles into the grid.233 It also
emphasizes demand management through energy efficiency and technology—including the capacity to shed 90 megawatts of demand via remote-controlled thermostats.234
Pecan Street is studying how to get the most out of a smart grid both for the utility
and the customers. Their research includes looking at:
•
•
•
•
•
•
•

Distributed-energy generation, especially solar photovoltaic panels
Energy storage and advanced battery technology
Integrating smart irrigation systems
Smart appliances
Electric vehicles
High-performance building techniques
Ways to price electricity to promote conservation235

The Sacramento Municipal Utility District in California is also implementing a
smart grid project, which includes a goal of promoting net-zero236 homes and businesses.237 Fort Collins, Colorado, is piloting a smart grid as part of FortZED,238
a net-zero energy district in the city’s downtown. This project will incorporate a
wide range of distributed-energy generation technologies.
Local governments, especially those with municipal utilities, should consider investing in smart grid advances to facilitate energy conservation and renewable generation.
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