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COMMUNITY ENERGY PLANNING POLICIES

FOREWORD

In the twenty-first century, the need for energy sustainability is clear. Countries can no longer afford to
consume the same types of energy as in the past, either environmentally or economically, and are moving
toward implementing policies and technologies for the future. As two federal states, the U.S. and Germany
can use regional climate and energy policies to implement more efficient energy usage in the community, a
practice known as Community Energy Planning.

A Policy Report with far-reaching suggestions for policymakers, this study looks to the European Union and
Germany to draw lessons about community energy planning at the national and sub-national levels that can
be transferred to the U.S. The authors delve into questions such as, how does the integration of land-use
and transportation planning policies at the regional and local level in the U.S. compare with those in Germany?
Are these policies able to effect a meaningful emissions reduction? How do the development of finance
mechanisms and performance measures for energy efficient building construction, retrofits, and renewable
energy applications differ in the U.S. and Germany? How are they similar? Looking at the German exam-
ples of Stuttgart and Mannheim for community energy planning (large-scale geographically defined projects
that blend transit-oriented development, building retrofits, renewable energy, co-generation, district heating
and cooling, and quantitative performance measures), the authors then analyze what aspects of these
German cities' success stories can be transferred to the U.S. by regional community actors.

This publication is an example of AICGS’ commitment to furthering the transatlantic discussion on the global
issues of climate change and energy sustainability and builds on previous projects on those topics. AICGS
is grateful to the authors for their insights, the Daimler-Fonds im Stifterverband die Deutsche Wissenschaft
for its generous support of this publication, and to Jessica Riester for her editorial work.

Best regards,

e iy
Jack Janes

Executive Director
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INTRODUCTION!

COMMUNITY ENERGY PLANNING POLICIES

As consumption of conventional fossil fuels and emis-
sions of greenhouse gas emissions in the United
States continue to rise, current sectoral energy and
urban development paradigms are proving insuffi-
cient.2 The U.S. continues to use substantially more
energy than other major industrial countries of the
world such as Germany, where consumption of
primary energy per capita is 177 million British
Thermal Units (BTUs) compared to 276 million BTUs
in the United States.3 The U.S. uses 40 percent more
energy for every dollar of GDP than Germany and
national energy costs exceed $1 trillion per year.4 In
the context of the $3.75 trillion transatlantic economic
relationship, the high consumption of energy per
dollar of GDP has the potential to lead to substantial
disadvantages of U.S. economic competitiveness.®
The extent to which energy planning at the U.S.
national or sub-national levels occurs, it is common to
observe the development of aspirational goals as the
indicators of progress rather than the development
and attainment of actionable energy cost, reliability,
efficiency, and greenhouse gas reduction targets that
are quantifiable, implementable, and verifiable.
Wheeler assessed the climate and energy plans of
twenty-nine U.S. states, including the goals and
measures of these plans.® He observed that the
majority of efforts to reduce emissions were voluntary-
based, were seldom implemented, and lacked dedi-
cated resources for the necessary large-scale
transformation of the energy supply, building, and
transportation sectors.

By most energy and environmental performance
measures, Germany leads the United States.
Between 1990 and 2007, Germany's 25 percent
energy efficiency gains outpaced economic growth
and energy consumption per capita is no higher today

than in 1990.7 Between 1990 and 2007, Germany
increased production of electricity from renewable
sources (excluding heavy hydro) from less than 3
percent to over 12 percent. Since 1990, Germany
has cut total emissions of greenhouse gases by 8
percent below 1990 base-year levels and currently
emits approximately 10 tons of CO4 per person
compared to the over 19 tons per person in the
United States.8 It is now national policy in Germany
to cut emissions of greenhouse gas emissions 40
percent by 2020 from 1990 levels and to increase
total renewable energy consumption from 4.2 percent
in 2007 to at least 10 percent by 2020, and perhaps
to 50 percent by 2050. Moreover, via the Meseberg
Summit, in 2007 Germany firmly ensconced heat
recovery and transportation as national strategic
priorities.

As the U.S. works at all levels of government to
develop meaningful policies for energy and climate, it
stands to benefit by drawing lessons from the thirty
years of Germany's (and other European Union coun-
tries’) pioneering experience with energy manage-
ment. Since the Cold War and the energy crises of
the 1960s and 1970s, Germany has successfully
framed its energy security and environmental chal-
lenges by implementing policies that integrate energy
efficiency, heat recovery, renewable energies, energy
distribution, transportation, and land-use develop-
ment—a framework that in North America is becoming
referred to as Community Energy Planning (CEP). At
the national level, Germany has incrementally
improved energy efficiency codes for new and
existing homes and buildings; established feed-in
tariffs for biomass, solar, wind, and other renewable
energies; incentivized district energy, cogeneration,
combined heat, and power from multiple fuels; and
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integrated transportation, spatial, and urban develop-
ment planning policies. At the sub-national level, cities
such as Hamburg, Berlin, Mannheim, and Stuttgart
have applied land-use and transportation policies that
have successfully promoted density, transportation
options, and district heating and cooling on large-
scale (i.e., hundreds of hectares/ acres) development
projects. In the U.S., over 70 percent of all energy is
consumed in urban areas, underlining the relevance
of successful city-wide approaches.®

A vital lesson for U.S. sustainable energy policies and
innovations is to be observed in Germany's experi-
ences with the development of systemic, integrated,
long-term approaches to multiple energy and urban
development policies aimed at supply security, tech-
nical flexibility, affordability, and environmental
performance. The energy future of both countries
rests less in the development and support of the
“magic bullet” and a few specific technologies or
singular policies. Rather, the energy future rests more
on integrated and multi-dimensional perspectives.
Energy sustainability will be driven by balanced
approaches that maximize energy efficiencies of
existing systems such as homes and buildings, district
heating and cooling, and transit-oriented urban devel-
opment patterns, complemented by incremental and
targeted applications and efficient distribution of new
technologies such as low-impact buildings and vehi-
cles, large-scale and micro-cogeneration, and renew-
able energy sources such as solar photovoltaic and
wind. These observations are supported by McKinsey
and Company, 10 which noted that Germany has the
ability to reduce greenhouse gases by as much as 30
percent from 1990 levels by 2020, without curbing
economic growth, lifestyle changes, or lowering levels
of comfort by extending, bundling, and maximizing
existing energy systems. Matthes and Perelman add
that the technologies to promote similarly reasonable
emissions reductions of greenhouse gases are
already available—particularly in the realm of energy
efficiency (such as insulation, modern heating equip-
ments, electronic appliances, combined cycle power
plants, and centralized and distributed cogenera-
tion).11

Cities such as Freiburg and Stuttgart have justifiably
captured international attention for their pioneering
work with renewable energy applications such as

solar photovoltaic or infrastructure for fuel cells. But
it is equally noteworthy to highlight, especially for the
U.S,, the experiences of Mannheim—a heavily indus-
trialized city that emits less than approximately 6 tons
of COy per person, but derives 90 percent of its
primary energy from bituminous coal.!2

Despite the successful results of Germany's experi-
ences with energy and climate innovations, little has
been done to formally review and analyze the rele-
vance of Germany's experiences for the United
States—especially at the regional and municipal
levels. Efforts to transfer and exchange energy-related
and urban development policies have traditionally
lacked problem-focused and goal-oriented contexts.
Analysis of energy and other environmental innova-
tions considered for import from abroad has lacked
proper background about the framework in which
countries such as Germany's energy policies have
emerged. Details about the performance, and most
critically, an analysis about what possibly can transfer
and be applied in the United States given the exten-
sive political, environmental, and institutional differ-
ences between both countries, are too frequently
lacking. This lack of formal analysis and reasoned
assessment of what can be adopted into a uniquely
U.S. context is especially pronounced at the local
level. As a result, international work in general and
work to harvest lessons from abroad into the U.S. in
particular is often perceived as irrelevant or some-
times wasteful.13

This paper endeavors to address the inter-related
challenges of:

M Identifying and analyzing policies and practices that
support sustainable energy innovations and efficien-
cies via community energy planning; and

B Formalizing the transfer and application of those
energy innovations from Germany to the United
States.

This Policy Report will describe the basic attributes
and typology of community energy planning; summa-
rize the relevant European Union-level, German
national and sub-national policy contexts in which
community energy planning evolved; and review two
best practices community energy planning programs,



and related “neighborhood scale projects” from
Germany and the frameworks in which they evolved
as well as the performance indicators used to frame
assessment of success.

This paper then takes the unusual precedent of
prospectively evaluating the relevant lessons and
innovations about German community energy plan-
ning practices and their potential for application in the
United States—specifically to Northern Virginia. By
developing this information framework, we endeavor
to address what Wolman has characterized as the
information “Black Box" affecting policy transfer—the
assessment of what can transfer and under what
conditions.’# The expectation is that policymakers
equipped with this assessment of community energy
planning, including knowledge about the origins and
performance of German community energy policy
models, will undertake more “reasoned considera-
tion" about what can or should be adopted in the
U.S. over the short and long terms.15

Methods and Data

Two “embedded” case studies supported by
published books, journals, articles, and official
governmental reports on energy efficiency, land-use,
transportation, renewable energy, and building poli-
cies in Germany and the United States form the
methodology for this paper. The case studies also are
supported by semi-structured interviews with officials
and practitioners from the selected German case
studies. Case study methodology is selected
because of its firm standing as the standard for
assessing cross-national urban and environmental
policy transfer.1® Past and current comparative
cross-national urban planning and environmental
research encourages “conceptual equivalence” and
similarity between study objects in order to
encourage validity and avoid irrelevant analysis.1”?
Germany was selected because of its strong histor-
ical precedents with exporting urban planning and
environmental policies to the United States and the
relatively comparable total energy use in both coun-
tries.18

Germany also was selected to give a critical perspec-
tive of U.S. community energy planning given the
shared high-level focus among sub-national authori-
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ties on energy and climate change in both coun-
tries.9 The community energy plans in the Stuttgart
and Mannheim regions match many of the environ-
mental, economic, and spatial attributes at existing
large-scale urban regeneration projects in Northern
Virginia, where community energy planning efforts
have been started (specifically in Loudoun and
Arlington counties). The community energy planning
efforts in Stuttgart and Mannheim also were selected
for their strong potential for replication in other parts
of the U.S.

This paper makes no assumptions that the transfer of
community energy planning from Germany can be, or
should be, completely copied or replicated in the U.S.
It is the intent of this paper to make recommendations
and measures toward incremental change and piece-
meal adoption that are fully within the existing
authority of local jurisdictions in Northern Virginia.
The content of the analysis of transfer to Northern
Virginia is framed around the community energy plan-
ning typology described in section three of this paper.
Quantitative benchmarks for this analysis draw from
the two landmark community-wide energy planning
efforts underway in Northern Virginia.
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ASSESSMENT OF U.S. NATIONAL AND
SUB-NATIONAL ENERGY AND CLIMATE

CHALLENGES

There are a number of energy and climate statistics
that indicate community energy planning is a high
priority for the U.S. Most current energy consumption
and supply indicators suggest that under business-
as-usual scenarios the U.S. will have difficulty
balancing economic and demographic growth,
energy security, and greenhouse gas reductions. By
international benchmarks, the U.S. performs poorly in
maximizing energy and fuel efficiency of the built (or
urban) environment, in promoting and implementing
clean and renewable energy supply, and in adopting
more efficient transportation alternatives. In the U.S.,
approximately 92 percent of electricity comes from
thermal (steam) generation, which is characterized
by high conversion losses and inefficiencies of up to
69 percent.20 Fewer than 3 percent of all trips in the
U.S. are undertaken by bike, foot, or public transit.21
In Germany the average number of trips on bike, foot,
or transit is higher than 10 percent. Less than 7
percent of all commercial energy in the U.S. emanates
from wind, biomass, or solar photovoltaic, compared
to more than 10 percent in Germany. Moreover, the
U.S. has transitioned only modestly in its depend-
ence on fossil fuels from 93 percent in 1973 to 85
percent in 2007. Qil alone still contributes to over 40
percent of total energy in the U.S.22

There are multiple trends at the regional level in the
U.S., such as Washington, DC, that mirror national
energy challenges and will become key drivers of
energy planning over the next thirty years. Over 1.5
million people are expected to move to the greater
Washington, DC metropolitan region between 2010
and 2030, placing exceptional demands on housing
and mobility. The energy sector in the Washington,
DC area constitutes over 66 percent of the region’s
greenhouse gas emissions. The residential sector
alone accounts for 33 percent of total energy demand

in the region. The Washington Council of
Governments has estimated that under current and
anticipated growth scenarios, energy consumption
will rise by 33 percent by 2010 and 40 percent by
2050.23 Moreover, energy prices in the Washington,
DC region have increased between 2000 and 2005
(14 percent for electricity, 53 percent for natural gas,
68 percent for gasoline) and are likely to continue to
rise.24 A recent energy strategy performed for one
local authority in the Washington, DC region
(Loudoun County) assessed that approximately one-
half of all energy used by the county was wasted from
conversion and transmission losses in electricity
generation.25 The same study indicated that total
energy use per square meter of residential and
commercial space in Loudoun County was about
700kWh per square meter.26 Finally, a study by the
Virginia Center for Coal and Energy Research
assessed that there is less than 100kW of renewable
electricity from solar photovoltaic and wind energy
produced in all of Northern Virginia.27

National-level policy efforts taken to date appear to be
insufficient to slow down and ultimately reverse the
energy demand curve. These insufficiencies include,
but are not confined to, the lack of integrated trans-
portation and spatial planning policies, consistent and
comprehensive energy efficiency standards for
homes and buildings, or the absence of obligatory
performance targets for renewable energies. On the
transportation side, both the number of vehicle miles
travelled is increasing, and the fuel use per mile is
decreasing. The buildings picture is similar. Although
there are currently 20,000 registered buildings under
the U.S. Green Buildings Council's (USGBC) LEED
rating system, the rate of certifying new buildings and
the retrofit of existing buildings would have to
increase logarithmically in order to adequately cover
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the approximately 129 million residential and 10
million commercial structures in the U.S. within a
reasonable period of time.28 There is also strong
evidence to challenge the supposition that voluntary
rating systems such as LEED are in fact creating
sustained levels of energy efficiency in buildings—a
challenge recognized by USGBC in its recent revi-
sions of the rating system. In light of these statistics,
framing the focus of energy and climate change miti-
gation planning at the level of the individual building
or the individual journey does not appear to be an
option in the United States. Similarly, recommending
predominantly voluntary measures must be examined
more closely for effectiveness.

The planning response at the state and local level
also is incomplete. For example, Virginia has devel-
oped a state-wide energy and climate plan that
targets greenhouse gas emission reductions of 30
percent below the business-as-usual projection of
emissions by 2025. However, there are no concrete
implementation plans linking short and long-term
quantitative performance benchmarks, large-scale
integration of land-use, transportation, energy effi-
cient housing and buildings, cogeneration, renewable
energy, and more efficient use of grids and networks.
At community levels and with the best of intentions,
governments such as Arlington County created and
launched “Cool Counties,” an initiative designed to
cut county-wide greenhouse gas emissions 80
percent by 2050. However, the scope of Cool
Counties and related efforts are mostly confined to
emissions from government activities or small demon-
stration projects at the scale of individual buildings or
homes. Up to 2009, Arlington County’s climate
strategy addressed less than 10 percent of all emis-
sions from within the county.29

In December 2009, in an effort to respond to long-
term competitiveness, energy, and greenhouse gas
emissions challenges, Loudoun County and Arlington
County undertook the development of the first long-
term community energy planning strategies in the
Commonwealth of Virginia. These strategies
addressed all energy uses by all activities within each
county, both private and public. The two efforts are

12

unique in that each reflects efforts to replace aspira-
tional rhetoric with problem-focused and goal-
oriented planning anchored in quantitative
benchmarks and analysis.
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OF COMMUNITY ENERGY PLANNING

Community energy planning blends three core prin-
ciples into the following typology:

B Reduce the demand for energy by avoiding waste
of energy and implementing energy-saving measures;

M Use sustainable sources of energy rather than fossil
fuels; and

B Produce and use fossil fuels as efficiently as
possible.

Lysen has referred to these efforts as the “Trias
Energetica.”30 In California, a version of this classi-
fication has been referred to as the “California
Loading Order,” which was informed by lessons from
Germany.31 We suggest that conscious transfer of
community energy planning policies from Germany to
the U.S. and the technical and policy innovations
associated with the implementation draws from this
typology. Successful CEPs incorporate the attributes
listed in the following paragraphs. In the U.S., the
roles of heat recovery and cogeneration in the urban
setting are relatively underemphasized elements,
representing one of the substantive differences
between the U.S. and German approaches.

World-Class Energy Efficiency

In North America and Europe, homes and buildings
account for more than 40 percent of all primary
energy consumption.32 To reduce demand for energy,
community energy plans inevitably have a major
emphasis on energy efficient standards for all build-
ings and housing that are regularly and upwardly
adjusted. A 2007 McKinsey & Company study
suggested that energy efficiency improvements in
buildings (e.g., lighting and heating, ventilation, and air

conditioning systems) could be undertaken for less
than $50 per metric ton of avoided emissions of
greenhouse gases and that the energy cost savings
are substantially greater than the investments.33
Germany, and to a lesser extent California, have been
leaders in the development and implementation of
framework laws that mandate construction and
energy performance standards and are incrementally
tightened. Germany also has been a leader in the
implementation of such tools such as energy perform-
ance labels (Energieausweis) that broadcast the
performance measures of the building or apartment.
The energy performance label is available to a tenant
or buyer at the time of purchase or lease, helping
buildings maintain their energy performance through
their operating lives.

Planning That Integrates Land-Use and
Transportation

In Germany and the U.S., the movement of people
and goods accounts for approximately 28.5 percent
of energy consumed.34 Moreover, Hirt has docu-
mented the historical reliance of U.S. cities on mono-
sectoral zoning that has discouraged mixtures of
social, environmental, and economic uses that inte-
grate the urban fabric.35 To avoid waste of energy in
the transportation and other sectors, community
energy plans depend on land-use planning supported
by transportation plans that promote density, mixed
uses, and transportation alternatives, such as walking,
biking, public transit, and smaller motorized vehicles
including two-wheelers. In Germany, national land-
use and transportation policies have been harmo-
nized resulting in a transportation split that is
approximately 40 percent focused on modes other
than individual vehicles. Zoning in German cities
encourages mixed social, commercial, industrial, and
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environmental uses—typically around multiple transit
centers. Urban transportation systems have extensive
networks of bikeways, subway, and light rail stations;
pedestrian zones all supported by taxis; and car-
sharing networks to fill gaps between mass transit
and individual vehicles. Public transit is usually char-
acterized by real-time signage, maps displaying
schedules and routes, shelters, and benches.
Contrary to frequently held impressions, overall subsi-
dies from the German federal government account for
less than 30 percent of the operating costs of trans-
portation, versus 60 percent in the U.S.36 The trans-
port of industrial goods has a similar multi-modal
layering with integrated policies encouraging the use
of energy-efficient freight rail, rivers and canals as
conduits into and from urban settings, and zoning
cities for ease of access by smaller trucks.

Efficient Energy Conversion and Heat
Recovery

In the U.S., approximately 50 percent of electricity is
produced by coal-burning power plants, which
consume far more energy to make unused heat than
useful electricity. These plants never operate at more
than 40 percent efficiency.37 They are not often prox-
imate to urban regions and therefore unable to recap-
ture waste heat. Even if they were closer, there is little
infrastructure available to use it. Typically, within the
U.S. model, approximately 10 percent of additional
energy is lost via the power lines transmitting the elec-
tricity from generally rural generation sites to urban
consumers. Community energy plans make better use
of fossil fuel through efficient capture and distribution
of heat. Many German cities such as Mannheim have
successfully created district energy systems in which
“waste” heat from large utilities or industrial sources
has been captured and channeled efficiently via
cogeneration (and increasingly via micro-cogenera-
tion plants) and district heating systems. Urban plan-
ning in Germany encourages the development and
expansion of district energy systems by promoting
density and the inclusion of larger scale energy
sources within an urban area and appropriate energy
supply zoning policy. As a result, high percentages of
homes and buildings in Germany are served by
district heating (or cooling) systems. Nationwide,
about 14 percent of the dwellings are supplied by
district heating systems (with a remarkable difference
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of 9 percent in the western states versus 32 percent
in the former East Germany. In cities with greater than
100,000 inhabitants, the district heating share is 30
percent and exceeds 50 to 60 percent in several
cities.38 This improves conversion efficiency both
through cogeneration and by avoiding the underuti-
lization and ove