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A pioneer in environmental
and climate protection

Freiburg remains an environmental and climate protection
role model. In the reports of domestic and international me-
dia or, on location, among the more than 25,000 expert vis-
itors from around 45 nations — the ambitious environmental
and sustainability policies of the City of Freiburg garmer glob-
al attention and respect.

For many years, the City of Freiburg has made investments
into numerous activities and projects aiming at the reduc-
tion of CO, emissions. For instance, the exemplary district of
Vauban is known for its energy conserving residences and a
transportation concept with a small environmental footprint.
The aspiring goal of project “Green Industry Park” is to fur-
ther develop Freiburg’s largest industrial zone into an energy
efficient and resource conserving industrial park in coopera-
tion with the businesses domiciled here. The new city hall “im
Stuhlinger” produces more energy for heating, cooling, ven-
tilation and lighting than it needs through regenerative sources.

Henceforth, the City of Freiburg will continue to strongly advocate for the climate and
the environment. One aim is to make the new District of Dietenbach climate-neutral.
The Climate and Species Protection Manifest, which was passed in 2019, requires
the verification of all town council decisions for their climate and biological diversity
impact. The financial budget for climate protection projects was simultaneously sig-
nificantly increased.

On the following pages you will find a wealth of interesting environmental and cli-
mate protection facts related to Freiburg. | hope that you will enjoy the read.

Mhea

Martin Horn
Lord Mayor
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Freiburg’s journey to a
climate neutral city

For decades, the protection of the environment and climate
have been topics discussed by politicians, administrations
and among the citizenry in Freiburg.

Urban climate protection goals were first defined in 1996. Re-
viewing as well as updating them and raising the bar each
time is a community task. The town council made its most am-
bitious decision in favor of climate protection in early 2019:
greenhouse gas emissions are slated to be reduced by 60
percent over comparison year 1992. Freiburg aims to be cli-
mate neutral by 2050. Freiburg'’s Climate Protection Fund is
making an important contribution to the funding of the com-
prehensive climate protection measures. Since 2020, 50 per-
cent of the annual earnings from the licensing fee of energy
utility “badenova” are transferred to the fund — about six mil-
lion euros. All new communal measures have to be planned
in a climate neutral manner.

In the densely populated urban areas, the energetic modernization of existing build-
ings is a highly important aspect on the path to climate neutrality. Since 2002, the
municipal subsidy program “Energiebewusst Sanieren” [Energy Conscious Refur-
bishment], which was renamed “Klimafreundlich Wohnen” [Climate Friendly Living]
in 2019, has supported the efforts. Hence, Freiburg was able to attain an above av-
erage refurbishment rate of 1.6 percent per annum. The goal is to increase the quo-
ta to 2.2 percent per annum through 2030.

The City of Freiburg sets a positive example with its own properties. Over the past 28
years, the municipal properties’ CO, emissions based on heated space could be re-
duced by more than 53 percent. On the one hand, this was possible because of the
energetic refurbishment of the exteriors and technology of buildings, on the other
hand, Freiburg’s Building Management is setting high standards for the operation
and user behavior. The passive solar standard is effective for the new construction of
municipal buildings.

In Freiburg, environment and education do not just go hand in hand when it comes
to the renovation of school buildings. Education for Sustainable Development (BNE)
is an interdisciplinary topic in this city. It has established itself in many areas already.
A diverse range of school projects make children and youth aware of environmental
and climate protection issues. They are often supported by dedicated associations
and initiatives. Freiburg boasts a vast range of them. Besides scholastic programs,
Freiburg has the Eco Station, the Wald-Haus, the Weingarten adventure playground,
the children’s adventure farm Vauban, the Solare Zukunft e.V. association and the
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planetarium, i.e. a long list of extracurricular education facilities and providers, who
also receive funding and support.

In addition to climate protection, biodiversity plays an important role in Freiburg.
Numerous measures aim at fostering and maintaining the intactness of nature. One
example is the Biotope Association “im Mooswald,” as well as pesticide free farming
on municipal lease hold land or the nature-oriented care for municipal green spaces.
By passing the Freiburg Climate and Species Protection Act in 2019, the City of Frei-
burg has made it clear that it will enthusiastically advocate for the protection of the
climate and species going forward.

6;06&_ S@CL"Q‘E

Gerda Stuchlik
Mayor for Environmental Protection, Youth and Education Advocacy

Climate neutral mobility
and buildings

In the climate neutral metropolis of the future, buildings produce more energy than
they consume. Mobility will be driven by climate neutral fuels, such as renewable
energy generated electricity or muscular force. Priority will be placed on regional
public transportation (RPT), walking and bicycling. The principle of “using instead
of owning” will also gain importance. These visions of a climate neutral and livable
town are worthy goals for all, including politicians and administrators. The sectors
transportation and buildings play a decisive role for climate and environmental pro-
tection on the one hand and quality of life on the other hand not only as far as this
is concerned.

Despite the high density of structures, sustainable urban development always must
provide sufficient open spaces that are close to nature. Freiburg has always man-
aged its spaces prudently. High urban density was implemented in excellent urban
development quality in all new construction areas. New buildings have been sub-
jected to stricter than federal mandates since 1992. Moreover, the “Freiburg Efficien-
cy Building Standards” have been consistently elevated. New districts, such as the
Dietenbach construction zone, are required to be entirely climate neutral if possible.
In the future, the focus will not only be on the energy needed for the operation of
the buildings, but increasingly on the topic “Gray Energy” in building materials and
even the actual construction of buildings.
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Thanks to the compact urban development and measures,
such as the store and centers concept, Freiburg is a short
commute city. The relatively level topography also makes it
ideal for bicycle travel. Since it implemented its first bicycle
path in 1970, Freiburg has consistently expanded its bicyclist
network. Step by step, the city also implements additional
measures fostering travel by bicycle, such as the construction
of bicycle storage stands or priority traffic light settings.

In recent years, Freiburg also rolled out targeted pedestri-
an traffic programs. Another helpful fact is that city plan-
ning integrated the RPT, specifically the city tram, in all of its
concepts from the start. In combination with the expansion
program of recent years, the city now has a city tram network
through which the VAG almost completely covers the resi-
dential and business districts with premium quality RPT ser-
vices. The Breisgau-S-Train travels regionally. Customers may
use the popular RegioKarte to use all RPT services for a budget price.

Nonetheless, too many vehicles still crowd Freiburg’s streets either driving or parking.
In the transportation sector, the emissions have not declined. This situation prevails
although the City of Freiburg even attempts to counter the dilemma with measures
that are not always popular, such as the reduction of parking spaces, high parking
fees and speed limits. Freiburg will have to continue to pursue this strategy; how-
ever, these ambitious climate protection goals will not be attainable in the absence
of accompanying transportation policies by the EU, federal and state governments.
However, it is a journey worth taking! Everyone will reap the benefits if we take en-
vironmental and climate protection seriously. The climate and the environment will
benefit directly; the citizens will enjoy first-rate quality of life in an urban setting amid
an intact environment.

RN Y

Martin Haag
Mayor for Urban Development, Construction and Mobility
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Climate protection is the most
important global challenge

The consequences of climate change
are evident around the globe. They are
caused by the combustion of fossil fuels.
The earth is already one degree Celsi-
us warmer, which leads to the prolifera-
tion of extreme weather conditions, such
as droughts, storms or heavy rain. Rising
sea levels make coastal areas uninhab-
itable and the melting glaciers put the
water supply in jeopardy. Never before
since the planet was settled by humans
have the general climatic conditions
changed as much. Ultimately, we are de-
stroying the basics of life all creatures
need. In this context, climate protection
is not just an environmental issue.

Climate change has a massive impact
on all of society and results in signifi-
cant economic and social costs. Not tak-
ing or deferring action when it comes to
climate protection will multiply the costs
compared to an expeditious and ambi-
tious implementation of climate protec-
tion measures. Hence, on the communal
level as well, we must understand cli-

1.1 Climate protection

mate protection not as a sectoral issue,
but structurally anchor it as an interdisci-
plinary topic.

Freiburg's climate protection strategy
Since the UN Environmental Convention
of 1992 in Rio de Janeiro, climate pro-
tection has been on Freiburg’s political
agenda. Four years later, the town coun-
cil, in the first Freiburg Climate Protec-
tion Concept, defined concrete goals for
the city. Since then, it has a municipal cli-
mate balance sheet drawn up at regular
intervals.

In the internationally established base
year 1992, Freiburg emitted a total of
just over 2.2 million tons of greenhouse
gases into the atmosphere. Per person,
this translates into close to twelve tons
a year. In the subsequent years, resolu-
tions made by the town council updated
and made the climate goals fiercer.

In 2014, Freiburg decided to reduce its
greenhouse gas emissions to half by
2030 compared to base year 1992 and
to render the city climate neutral by 2050

Reduction of greenhouse gas emissions in the City of Freiburg

- 37,2 % per capita (7,4 t/a)

(7,4 t CO, per capita
l - 60%
climate
neutral
[
1992* 2016 2030 2050

* base value 1992: 2,3 Mio. t CO,



— ambitious goals. In 2018, the Eco-In-
stitute and the ifeu-Institute passed the
most recent update of the Freiburg Cli-
mate Protection Concept. The compre-
hensive participation process, which
included residents and important stake-
holders, was new. Scientists examined
the potential, computed scenarios and
described 90 priority climate protec-
tion measures in detail. The city plans
to implement these goals in the years to
come.

In 2019, in compliance with the scientific
recommendations, the town council in-
creased Freiburg’s CO, reduction goals
to 60 percent by 2030; however, subject
to the condition that the necessary gen-
eral federal framework is created. The
goal of complete climate neutrality is still
in effect for 2050.

Freiburg'’s climate balance sheet

To systematically track and monitor its
progress in climate protection, the City
of Freiburg has had a climate balance
sheet compiled in two-year intervals
since 1992. It includes information on the
development of the different sectors’
CO, emissions.

Hence, the municipality is in a position
to recognize the latest CO, emissions
developments and to verify whether the

deployed greenhouse emissions reduc-
tion measures deliver the desired ef-
fects. In 2016, Freiburg's CO, emissions
of 7.38 tons per person were 37.2 per-
cent lower than in 1992. In absolute fig-
ures, the CO, emissions of all sectors
totaled 1.65 million tons, which is equiva-
lent to a reduction by 27.3 percent. Since
1992, on average, the whole city reduced
its greenhouse gas emissions by 26,000
tons per annum.

Although Freiburg has
grown in recent years and continues to
do so, it was able to reduce its absolute
CO, emissions. This goes hand in hand
with a reduction of the per capita output.
At the same time, it is evident that the
municipal goal of reducing greenhouse
gas emissions by 60 percent by 2030 is

consistently

CO, per capita 1992 through 2016

Total based on the balance sheet standard communal with weather adjustments

1992: 11,76
tons CO, per

capita
= 100%

2,0 1

Tons CO2 equivalent per capita

2016: 7,38
tons CO, per
capita
=62,8%

Earth Hour in Freiburg
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a huge challenge. To achieve this, it will
be absolutely essential to continue to
strengthen as well as intensify the efforts
of all climate protection participants on
all levels. The attainment of the climate
protection goals hinges on it. By passing
the Climate Protection Concept of 2019,
the town council has laid the foundation
for the launch of many new climate pro-
tection projects and the reinforcement
of proven projects.

Forests bind and store carbon. It remains
in durable wood products. The energet-
ic and material usage of wood also pre-
vents the emission of carbon dioxide.
Hence, Freiburg’s Stadtwald (Town For-
est), which spans 43 percent of the ca-
dastral area, and its cultivation make
critical contributions to climate protec-
tion. Climate aware forestry ensures that
the overall climate protection effects are
protected and, if possible, expanded.

Effective forestry activities of the munic-
ipal forestry management include the
continuous preservation of regrowing
wood, the maintaining of a largely stable
wood inventory and diverse forest age
reduction among the existing growth. At
the end of the cycle, it is also important
to sustainably utilize the wood, prefer-
ably in timber construction and interior
buildouts, where wood, because of its
technical properties and quality can be
used longterm.

In concrete figures, the climate protec-
tion results of Freiburg's Stadtwald were
presented in conjunction with a forest cli-
mate fund project. Modeling the forest
development through 2100, the Town
Forest removes around 54,500 tons of
CO, from the atmosphere each year. Of
these, 14 percent go to the carbon stor-
age in wood because of the already high
wood inventory (especially decommis-

sioned and dead wood areas); 86 per-
cent are contributed by the usage of
wood grown and harvested in the Town
Forest. Over a shorter period through
2050, the annual CO, reduction increas-
es to 62,600 tons, which is equivalent to
3.6 percent of the city's CO, emissions.
Currently, the climate protection output
of the forest is not part of the City of Frei-
burg’s climate balance sheet.

The town council provided an addition-
al budget for climate protection meas-
ures as early as 2004. Initially, ten percent
of the earnings from the licensing fee
the city receives from regional energy
and water utility “badenova,” were sup-
posed to be reinvested into additional
climate protection measures of the mu-
nicipal agencies and participations. This
was a one-of-a-kind model in all of Ger-
many. However, it did not end there: first,
the town council decided to increase the
amount to 25 and later to 30 percent. In
April 2019 in conjunction with the Frei-
burg Climate Protection Concept, it
boosted the licensing share contribution
for climate protection to 50 percent. Cur-
rently, around six million euros go to the
Climate Protection Fund — a future-ori-
ented investment.

Energy consumed by buildings is one
of the key issues in communal climate
protection. Especially the energetic
renovation of existing structures offers
significant conservation potential.

Hence, the municipal subsidy program
“"Energy Conscious Refurbishment”
was launched in mid 2002. It now oper-
ates under the heading “Climate Friend-
ly Living.” Thus far, the City of Freiburg
has disbursed 4.85 million euros in di-
rect contributions and hence supported



about twelve percent of Freiburg’s build-
ings with energetic renovations. The pro-
gram takes a sweeping approach: wall,
roof or cellar heat insulation and window
replacements are sponsored depend-
ing on the size of the renovated areas.
Subventions of up to EUR 5,000 for sin-
gle family homes or duplexes and up
to EUR 14,000 for multi-family homes
are available to each applicant. Vast re-
furbishments that turn a house into a
KW Efficiency Home are particularly
attractive.

For these, Freiburg offers bonuses rang-
ing from EUR 1,000 to 7,000, depending
on the efficiency class. An enthusiasti-
cally embraced special bonus supports
the use of certified insulation materi-
als that have a very small environmen-
tal footprint (e.g. with the Blue Angel
or Natureplus seal). In September 2019,
the subsidy program was expanded and
now also comprises photovoltaic sys-
tems on facades, on intensively used
green roofs and combined photovolta-
ic/solar thermal collectors. The innova-
tion subvention totals EUR 150 for each
installed kilowatt up to a maximum of
EUR 1,500. Moreover, Freiburg now al-
so sponsors tenants and gardeners who
do not have their own roof for the us-
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age of solar energy: balcony modules or
mini PV systems are eligible for a lump
sum subvention of EUR 200 for the con-
nection costs of an infeed plug. There is
also a lot of demand for funding for bat-
tery storage units for new photovoltaic
systems.

Around a quarter of the less than ten
kilowatt systems commissioned in Frei-
burg in 2018 received funding from the
municipal program.

The municipal sub-
sidy program “Cli-
mate-Friendly Living”
supports the energetic
renovation of buildings.

Comparison of the renovation rates

3,0% == mmm e mmm e oo

2,5%

2,0%

1,5%

1,0%

0,5%

0,0%

Total existing buildings

Bl Germany average 2005 - 2008

Old buildings through 1978

[ Freiburg 2005 - 2008

M Freiburg 2009 - 2012
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Heat production is another compo-
nent of more climate friendly structures.
Hence, environmentally friendly boilers
are eligible for a one-time lump sum con-
tribution of EUR 1,000. This is contingent
upon the obsolete boiler having been in-
stalled prior to January 1, 2000 and upon
the use of renewable energies, e.g. solar
thermal, pellets or wood chip fuels.

Homeowners who connect their building
to a heat supply network or combined
heat and power plant also contribute to
climate protection. Hence, both meas-
ures are eligible for funding within the
program’s scope. Subsidy program “Cli-
mate Friendly Living” also plays an im-
portant role in the Freiburg Climate
Protection Concept, which was updated
in 2019. Scientists explicitly point out the
above average renovation quota in the
building sector of currently 1.6 percent
in Freiburg (federal average close to one
percent). However, to attain the climate
protection goals, the energy consump-
tion of buildings will have to be reduced
even further. The aim is to increase the
renovation quota to 2.2 percent by 2030
through an expanded subsidy program
and increased publicity.

The new Freiburg football stadium

14

From industrial zone to

“Green Industry Park”

Industrial operations and companies al-
so advocate for climate protection in co-
operation with the City of Freiburg. The
networking of all key players is an im-
portant component, for instance in an
industrial zone. The interdisciplinary co-
operation between businesses creates
the foundation for an intelligent ap-
proach to energy production, storage
and use beyond the boundaries of the
individual companies.

Based on this, the City of Freiburg, ener-
gy utility “badenova,” the Fraunhofer ISE
and the communal business sponsoring
association FWTM, have come up with a
new approach: the “Green Industry Park
Freiburg” initiative launched in Febru-
ary 2014, along with local companies,
pursues the plan to turn the industrial
zone “Nord” into a sustainable, energy
and resource efficient industrial park that
acts as a model for all of Germany. The
objective is to network engaged enter-
prises and to find solutions on the level
of individual operations, with the aim of
more efficient resource use.

Companies who have at their dispos-
al unused radiant heat, can for instance
transfer the heat to nearby operations
that need the heat. Cerdia (former-
ly Rhodia) is one of these businesses: it
manufactures cellulose acetate filters,
which results in the production of large
amounts of radiant heat, which was not
utilized to date. Hence, the company
transferred 5.3 million kilowatt hours of
heat to the environment each year, which
is equivalent to well over 500,000 liters of
heating oil.

In the future, “badenovaWARMEPLUS”
will deliver the heat to several properties
on adjacent land parcels. The hot wa-
ter escapes production at a temperature
of around 50 degrees. To date, it had to
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be cooled down to 30 degrees before it
could be released into a creek. Now the
water arrives at the buildings at around
48 degrees, which provides sufficient
heat for the rooms in newly construct-
ed buildings. A car dealership already
receives heat for its new structure. The
new office complex of the FWTM at the
fairgrounds, the fairgrounds as such and
the new building of the Fraunhofer Insti-
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are customers as well.

The new soccer stadium of the SC Frei-
burg is slated to be added in the future.
Its lawn heater consumes a lot of energy.
Given that the stadium is also equipped
with a large photovoltaic system, it aims
to become Germany’s first climate neu-
tral stadium.
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The basics of life — preservation of natural life sources

With its “Green Industry Park” project,
Freiburg was one of the winners of the
“Climate Active Community 2018” con-
test, which was hosted by the German
Federal Environmental Agency and the
German Urban Institute.

Commercial zone Hochdorf is slated to

follow the positive example starting in
2020.

Neighborhood climate protection

The City of Freiburg fosters and spon-
sors climate protection in its districts.
Three neighborhood projects (Wiehre,
Haslach and Kappel) have already been
successfully implemented, two others
are happening (climate quarter (“Unser
Klimaquartier Waldsee” and the climate
neutral district of Dietenbach). Residents
in all locations played a major role. After
all, climate protection depends on the
engagement of all involved.

Depending on the existing buildings,
the projects have different focal points
based on the structure. In the Wiehre
District, which boasts many buildings
that are on the national register of histor-
ic places, the focus was on the expansion
of decentralized heat-power coupling.
In the largest district, Haslach the re-
duction of building energy consump-
tion was the primary issue. The city also
had a district concept drawn up for Frei-
burg’s Kappel District, in the extreme
southeast.

"Unser Klimaquartier Waldsee”

Along with the “im Waldsee” citizens,
the city aims to develop integral solu-
tions in a pilot district. To that end, cli-
mate protection and a future worth living
in a livable town, go hand in hand. Many
different players join the city in draft-
ing up concepts for practical solutions
aiming at permanently climate friend-




ly conduct and general conditions in the
District of Waldsee. The project extends
far beyond the building sector: in the ac-
tion fields energy, mobility, nutrition, na-
ture and consumption, vast potential for
a climate friendly lifestyle is still waiting.
The city offers know-how, networks, ad-
vice, coordination and, for especially in-
novative ideas, even financial incentives.
The official project rollout will be in Jan-
uary 2021; the project will run for two
years. The plan is for another district to
profit from the experiences thereafter.

Climate neutral District of Dietenbach
Climate neutral, sustainable and efficient
energy availability is planned for the new
District of Dietenbach. With its close to
7,000 residential units, Dietenbach is
slated to become the largest newly im-
plemented quarter and to house 15,000
residents. Thanks to the use of regen-
erative energy, the new district in the
western part of Freiburg will generate
more low cost electricity and heat than
it needs. Energy efficient building styles,

solar energy and environmental heat, for
instance sewage heat, are the most im-
portant components. A mobility con-
cept with a small environmental footprint
complements the plan for a future ready
urban quarter.

Energy caravans

Caravans move from place to place. In
this case, they also bring along profes-
sionally founded energy advice. In 2019,
the City of Freiburg launched the new
energetic building renovation concept
in Freiburg-Munzingen. Property owners
are given the opportunity to obtain free
advice on their concrete refurbishment
options. The advice is customized for
each building. It is product and provider
neutral. Professional support was provid-
ed by the fesa e.V. and the Baden-Wurt-
temberg Consumer Center. More than
100 of the contacted homeowners took
advantage of the free energy consulta-
tion offer in Freiburg-Munzingen. After
this positive response and the record re-
sult, the energy caravan will remain in the
Tuniberg Region for the time being with
the aim of continuing to seize the energy
conservation potential in private house-
holds in the towns of Freiburg-Tiengen,
Freiburg-Waltershofen and Freiburg-Op-
fingen. The consulting campaign is also
being scheduled for the District of
Freiburg-Waldsee.

All sectors must contribute to climate
protection

All sectors must contribute to be able to
attain the climate protection goals: en-
ergy production and distribution, trans-
portation, buildings, consumption and
nutrition, as well as agriculture. In many
fields, the City of Freiburg is only as flex-
ible as the general federal and state pro-
visions allow it. The concrete actions of
the city and its plans for the future are
everpresent in this brochure and we will
return to the topic in the following chap-
ters again and again.
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Maintaining and fostering

biological diversity

Biodiversity comprises the full diversity
of life on earth. It describes the wealth
of habitats and species, their interactions
with each other, i.e. also the diversity of
all natural processes. Over the course of
earth’s history, biodiversity and its mani-
fold species emerged. This is the result
of evolution.

However, in the past centuries, biodiver-
sity also increasingly manifested itself as
the result of the interaction of cultivat-
ing humans and nature. The impact of
humans was not just negative for biodi-
versity. In fact, examples of species rich
meadows and pastures in human-con-
trolled cultivated landscapes demon-
strate this. However, the most recent
Report of the World Biodiversity Council
of 2019 shows how humans are putting
their own foundations in jeopardy. For in-
stance, the rates of global species per-
ishing as a result of human activities are
now a hundred times greater than on av-
erage in the past ten million years. At this
time, more than a million species are at
risk of becoming extinct.

This rapid loss of biological diversity in
recent years is dramatic for a variety of
reasons. On the one hand, biodiversity
as such deserves protection. On the oth-
er hand, it is also essential for life, for the
wellbeing and health of humans. For ex-
ample, diverse species help people feed
themselves and stay healthy by deliver-
ing raw materials for food or medica-
tions. The vaster the level of biodiversity,
the more readily landscapes will adjust if
the environmental conditions are chang-
ing. In times of climate change, this is an

1.2 Conservation of biodiversity

important resource. Hence, the decline
of biodiversity impairs the performance
of ecosystems, such as the pollination of
cultivated plants, the regulation of the
water cycle, the provision of drinking wa-
ter, soil development or the protection
against avalanches and floods.

However, biodiversity also fosters the re-
covery of humans — it can make us hap-
py and satisfied.

Action plan biodiversity — an
innovative tool promoting biological
diversity in the City of Freiburg

Very few metropolises have the diverse
topography of Freiburg. The city’s terrain
spans from the low elevation at the foot
of the Tuniberg of around 200 meters
above sea level to the city’s mountain,
the Schauinsland, which stands 1,284
meters tall.

Thanks to this natural geography, but al-
so thanks to the diversity of traditional
cultivated landscapes — from mountain
pastures to dry walls — the biological vari-
ety is comparatively high in the County of
Freiburg. Assessments and observations
have revealed the existence of close
to 3,000 flora and fauna species in the
county and more than 1,000 protected
biotopes have been mapped.

To protect and develop this biological
diversity, the municipality has and is im-
plementing numerous measures. For in-
stance, the City of Freiburg has been
taking actions to strengthen the biot-
opes since the 1990s. In Freiburg, since
2010, through its communal species pro-
tection concept, it has been taking care
of the preservation of target species in



the State of Baden-Wrttemberg. More-
over, Freiburg joined the “Kommunen
fur biologische Vielfalt e.V.” as early as
2012. Participating municipalities under-
take to actively work for the protection of
biological diversity.

Impressed by the dramatic numbers aris-
ing from the 2017 Krefeld Study, which
documented a decline of the biomass of
flying insects by 75 percent and the Re-
port of the World Biodiversity Council

(IPBES) published in 2019 in Paris, which
documented the continued unstoppa-
ble extinction of species, Freiburg'’s town
council passed new objectives aiming at
the fostering of biological diversity and a
biodiversity action plan in 2019.

The new goals of the City of Freiburg
fostering biodiversity and in particu-
lar insect and bird populations through
2025, concentrate on eight different fo-
cal points:

Pesticide usage reduction and increase of the percentage of space dedi-
cated to vastly blooming seam and fringe structures in agricultural zones

Maintenance and development of premium ecological, structure rich
open land as well as expansion of biotopes to the entire county

Expansion of the percentage of space dedicated to nature conservation

and landscape protection areas

Upgrading of forest boundaries and increase of the percentage of leafy

woods in the Stadtwald

Increase of the percentage of nature proximate, structure rich running

creek lines and water ditches

Maintenance and development of nature proximate, richly blooming
plant areas in settled parts of town through increased intensity and na-
ture proximate design of green spaces, graveyards and green belts in

the transportation infrastructure

Improvement of nature proximate and species protecting designs of
buildings and construction areas through the sponsoring and consulta-
tion of players involved in construction

More intense publicity related to the preservation of biological diversity
and increased implementation of activities with citizens
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Vines on the Tuniberg

Based on these focal topics, the City of
Freiburg has compiled 45 measures into
a biodiversity action plan. Since 2019, it
has been implementing these measures
step by step with additional funds. Farm-
ers working the municipal lease hold
fields are required to reduce their pesti-
cide uses and to upgrade the habitats in
agriculture — an innovative and sustaina-
ble incentive program was developed in
a partnership between the town admin-
istration, agricultural and environmen-
tal associations. Grazing ruminants also
serve the care for landscapes, which is
why an expansion of extensive grazing
operations is desirable.

The city will also designate further na-
ture proximate habitats as conservation
zones, develop a biodiversity check for
the municipal green and open air zones
and upgrade the green zones in parks
and in the transportation infrastructure.
Ultimately, the goal is also to deploy sys-
tematic monitoring of the insect fauna
and vegetation in the town limits.

Grape cultivation and biological diver-
sity — Biotope Association Tuniberg

The Tuniberg on the western fringes of
the city is an opposite pole to the high
elevations of the Black Forest. It is con-
sidered one of the warmest and sunni-
est regions in Germany. It is more of a

mound than a mountain: it sits above the
Rhine Valley at an elevation of no more
than 120 meters. Thanks to its special cli-
mate and very specific geology, paired
with the land use, habitats for character-
istic and even rare animal and plant spe-
cies could develop here. The area boasts
dry-warm locations with lean grass and
open rock formations, hollow loess path-
ways and dry walls.

By now, all vintners working the Tuniberg
have converted to grape cultivation with
a small environmental footprint. The co-
operation with vintners resulted in a re-
gionwide biotope plan. Since the mid
1990s, the town administration coordi-
nates its ditch and hollow loess work as
well as the work on steep faces, the de-
velopment and networking of green land
and meadow orchards as well as the care
for and refurbishment of dry walls. As a
result, it was able to stabilize the popula-
tions of stringently protected species, for
instance that of the western green and
the wall lizard or the smooth snake.

The living conditions for specifically pro-
tected bird species, such as the hoopoe,
bee-eater, blackbird and red-backed
shrike could also be improved. This is
also true for numerous types of insects,
which are on the red list, in particular
wild bees and butterflies.




More and more people around the world
live in cities. Given this fact, settled ur-
ban areas play an important role in the
preservation of biodiversity. Hence, a bi-
odiversity check for urban open spaces
is currently being compiled. In a com-
plete urban overview, it will show what
can help maintain and develop structure
as well as species rich habitats. The bio-
diversity check also analyzes the options
available to upgrade and promote bio-
diversity in the settled areas within the
Freiburg city limits.

A very important and effective meas-
ure to maintain biological diversity is
the conservation of ecologically val-
uable parts of the natural and cultur-
al landscape. Consequently, the City of
Freiburg has been using this tool con-
sistently over the years. Around 52 per-
cent of the county is currently protected
by the Nature and Forest Conservation
Act. Given that this mosaic of protected
areas consists of many different compo-
nents —in other words conservation zone
categories with different objectives — the
areas overlap in some cases.

However, land conservation zones make
up the biggest part of the cadastral dis-
trict with around 46 percent. Next are
flora-fauna-habitats with 21 percent and
bird sanctuaries with 20 percent. The for-
mer two are also part of the Natura 2000
Network of the European Union. Nature
conservation zones — the best known
and strictest protection zone category
— make up around 4.5 percent. The two
large conservancy zones Naturpark Std-
schwarzwald and the Black Forest Bio-
sphere Zone cover about 21 percent of

the county and protect the Black For-
est’s valleys and summits. Eight percent
of the area are dedicated to open land
biotopes. There are more than 100 natu-
ral monuments as well as protective for-
ests, which cover about two percent and
forest biotopes around six percent of the
cadastral territory.

The City of Freiburg aims to close the re-
maining gaps in the nature conservan-
cy network in conjunction with an action
plan. This includes the planned designa-
tion of a nature conservancy zone in the
Mooswald Valley to protect the last in-
tact species rich heathland and wetland
meadows as well as the natural ditches
and flowing waterways.

A large portion of the municipal cadas-
ter is covered by forests — 43 percent.
About half of the woods are part of the
large Black Forest nature scape. Here,
in Freiburg’s Stadtwald, on the slopes of
the Schauinsland, is the city’s largest na-
ture preserve. It was designated in 2002
and is also part of the European protect-
ed land system Natura 2000. Besides the
largely forested areas, about eight per-
cent of the protected area consist of pas-
tures. These are frequently so-called
“Allmendweiden” (general use pas-
tures), where farmers grazed and some-
times still graze their cattle together. The
wind and pasture beech trees are hall-
marks of the cultured landscape. These
unique growth trees are the result of the
interaction of violent winds that some-
times blow across the ridge and the bite-
marks left by the pastured cattle. Now
these characteristic trees are at risk since
fewer and fewer farms engage in this
unique form of pasturing. The slopes
make it complex and therefore not lucra-
tive. Today, more than 120 at risk fauna
and flora species make the Schauinsland
their home.
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Unique to the biotope are the high
mountain Nardus grasslands, which are
now rare in Germany, because they only
grow where pastures are managed nat-
urally, i.e. without fertilizers. A few rare
high mountain plant species grow here
as well, such as the Swiss dandelion or
wild alpine lettuce, which is actually part
of the subalpine flora range.

More than half a million people visit the
Schauinsland each year, which causes
considerable erosion damage in the vi-
cinity of the lookout tower on the sum-
mit. Hence, the Schauinsland nature
preserve has implemented rules of con-
duct to create a balance between na-
ture conservation and local recreation
needs. Through targeted environmental
education, the city promotes the needs
of nature in the summit region: display
markers and nature preserve rangers
brief those who visit the peak; a clever
routing concept guides them to make
their excursion nature conservation
friendly.

Freiburg’s Stadtwald is being managed
as a diverse, natural habitat, especial-
ly for local flora and fauna. The goal is
to foster rare and especially protected
species and biotopes while maintaining
and improving the forest, location and
culture historically typical habitat and
species diversity of the Stadtwald. The
conservation and creation of a rich mo-
saic of forests with very different struc-
tures are key: from intensively cared for
leafy forests in locations with the respec-
tive biotope tradition to the protection
of natural processes in compatible wood
areas, where humans no longer interfere
with the forest development.

As one of the first forest owning commu-
nities, the municipal forestry office de-
veloped a dead wood concept as early
as 1996. It was implemented throughout

left: Wind beech (Schauinsland)

the entirety of the Stadtwald to do jus-
tice to nature and species conservation.
Perished trunks and branches are cer-
tainly not dead — they offer habitats for
many species.

A network of dead wood areas and
smaller “stepping stones” safeguards
essential habitats for birds, bats and a
vast list of insects. Core habitats of spe-
cies living in old and dead wood are thus
preserved until they decay naturally. In
aging existing woods, habitat trees of-
fer caves to the black woodpecker. Rot-
ten spots or other structures that are key
to biodiversity are forming. Trees that re-
main standing on their own or in groups
replace the naturally missing habitats in
different places. This is a dynamic ap-
proach. With close to 40 cubic meters
per hectare, Freiburg's Stadtwald boasts
an extraordinary amount of deadwood
(the average in Baden-Wirttemberg is
around 30 m3/ha).

For close to one hundred years, the City
of Freiburg “drizzled” its sewage into a
large area to the west of town called the
"Rieselfeld.” Meanwhile, in the open ar-
ea, aspectrumranging from water bound
to heat seeking species developed.

Along with the decision to build a new
district in the eastern part of the “Rie-
selfeld,” the city designated the western
part as a nature preservative in 1995. To-
day, its size of 257 hectares make it the
second largest nature preserve of the
city, trailing the Schauinsland.

To maintain and further develop the
“Rieselfeld” habitats, a biotope devel-
opment concept for the area was com-
piled early-on. The importance of the
western “Rieselfeld” for species protec-
tion is also evident in the fact that it was
added to the European protected area
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Rieselfeld nature
reserve
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system Natura 2000. In cooperation
with the Mundenhof, care for the biot-
opes is now provided by two agricultur-
al operators. As a result, nature preserve
"Freiburger Rieselfeld” is now a habitat
mosaic of meadows, fields and pastures,
dams on which fruit trees grow, hedges
as well as water ditches and ponds.

In combination with the adjacent wet-
land forests, the nature preserve is par-
ticularly important for the protection of
birds and insects.

Besides white storks, it is home to stone
chats, whinchats or redbacked shrikes.
The insect fauna also includes some
unique species, such as the large copper
and numerous rare dragonflies, such as
the blue damselfly.



1.3 Freiburg’s Climate and

Species Protection Manifest

In 2019 and 2020, several German cit-
ies declared a climate emergency in re-
sponse to increasing public pressure and
specifically the “Fridays for Future” (FFF)
movement. This demand was always
closely affiliated with the quest to coun-
teract the massive, unstoppable de-
mise of species of the previous decades.
Due to the disagreements over the term
emergency in general and because of
decades of climate and species protec-
tion advocacy, Freiburg decided against
the declaration of an emergency.

New communal objectives in favor of
species conservation had already been
passed and action programs compiled
in 2019: the “Climate Protection Con-
cept Freiburg 2019” and the “Biodiver-
sity Action Plan.” Moreover, expressing
its respect for the fundamental demands
of the FFF Freiburg for the earlier attain-
ment of climate neutrality in Freiburg
and as a result of several discussions with
these active groups, the environmen-
tal administration decided to have the

advancement of climate neutrality from
2050 to 2035 evaluated despite existing
and ambitious resolutions.

The Eco Institute and the Heidel-
berg-based ifeu Institute were commis-
sioned to perform the evaluation. The
investigations confirmed that an even
faster attainment of the goals on the
communal level would be a political
and societal challenge that would be al-
most impossible to handle. Back then,
the climate decisions on the federal lev-
el (“Climate Protection Package of the
Federal Government”) unfortunately of-
fered the municipalities little positive or
supporting approaches. Nonetheless,
the administration developed addition-
al measures for implementation that go
beyond the action programs.

As an alternative to the proclamation of
a climate emergency, the majority of the
town council passed a climate and spe-
cies protection manifest with a catalog of
concrete, farther-reaching actions.

Lizard at the old
freight station



26

The combustion of fossil fuels and
grave interventions into the eco systems
around the globe have already caused
climate change and a dramatic loss of
biological diversity, the consequences of
which are evident worldwide.

The current earth temperature increase
by more than a degree Celsius causes
rising sea levels that render coastal zones
uninhabitable. Dry and hot periods in
the summer cause droughts and melt-
ing glaciers put the water supply at risk.
Currently, around the globe, one million
additional species are close to extinc-
tion and the biomass of flying insects in
Germany has dropped by 75 percent in
25 years. This never-before-seen decline
of biodiversity in human history and the
changing general climatic conditions, ul-
timately destroy the foundation of life for
all species.

For decades, the City of Freiburg has
been actively countering these develop-
ments. By cutting CO, emissions by 37.2
percent per capita compared to 1992,
the designation of large protected ar-
eas for nature and landscape; sustaina-
ble, nature proximate certified forestry in
compliance with the Forest Stewardship

Council; the establishment of a climate
protection fund and a large number of
concrete climate and species protection
projects with model character document
the communal engagement in the field.
With its climate protection resolution of
2019 and the 90 detailed measures, the
city targets the reduction of CO, emis-
sions by 60 percent by 2030 and the at-
tainment of climate neutrality by 2050.

Its decisions to foster biological diver-
sity in 2018 and the Biodiversity Action
Plan of 2019 resulted in the passing of
an action program and concrete goals
to achieve a trend turnaround in species
losses in the years to come.

Nevertheless, Freiburg is deeply con-
cerned about the dramatic situation and
acknowledges the mitigation of climate
change and the demise of species as its
key action assignments. It focuses all of
its decisions on the attainment of these
objectives. At the same time, it is aware
of the fact that it will have to depend on
the general statutory provisions enact-
ed by the European Union, the German
federal government and the state gov-
ernments to ensure effective species and
climate protection.



The town council of the City of Freiburg

Realizes that the measures imple-
mented to date on the communal, na-
tional and international level still do not
suffice to limit the temperature increase
of the earth to 1.5 degrees Celsius and
to halt the massive die-off of species.

... Declares that the restriction of the
climate crisis and the massive die-off
of species as well as the grave conse-
quences are top priorities of its munici-
pal responsibilities.

... Going forward, will take into account
with every decision and business trans-
action the effects on the climate and the
conservation of biological diversity. It
will implement such measures with pri-
ority that mitigate climate change and
the demise of species as well as their
consequences.

... Demands that the municipal enter-
prises and investments also engage in
climate and species protection and that
they separately report to the town coun-
cil on this engagement by the end of
2020.

... Demands that the issue of environ-
mental justice is considered more in all
environmental subject matters on the
federal, state and communal level.

... Asks in particular the European Union,
the Federal Republic of Germany and
the State of Baden-Wirttemberg, but
also other states and municipalities to

follow Freiburg’s model and to prompt-
ly pass clear, ambitious measures and
laws mitigating climate change and fos-
tering biodiversity. This demand of the
federal government and the EU in par-
ticular includes the introduction of an
effective CO, tax, a faster exit from coal-
based electricity, a significant increase
of the expansion volume of renewable
energies, progressive measures aiming
at the expansion of alternative mobility
systems, transportation switch to envi-
ronmental alliance and railway, a climate
protection oriented building energy
law, the implementation of an ecologi-
cal change in agriculture, the prohibition
of pesticides that harm insects, the con-
sistent limitation of space consumption,
the implementation of a space-based bi-
otope alliance system and the increase
of the percentage of strictly protected
areas.

... Appeals to the citizens of Freiburg to
continue their climate protection and bi-
odiversity maintenance efforts and to
expand it within the scope of their pos-
sibilities. To that end, it supports the en-
gagement of every individual or citizen
for climate and nature friendly life-styles
by offering information and targeted
subsidy programs.

The structure of the other superior and
strategic measures that are required
to implement Freiburg's Climate and
Species Protection Manifest is depict-
ed in the brochure G-19/216 and its
attachments.
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One of Europe’s most important ground-
water aquifers is located on the Upper
Rhine. This means Freiburg is a bless-
ed city, since it gives the town access
to plenty of premium water at all times.
However, this kind of treasure of nature
also means commitment — the commit-
ment to conserve water, to minimally
pollute it and to purify it as much as pos-
sible before releasing it into the rivers.

The Upper Rhine groundwater is also fed
by plentiful precipitation, which reaches
up to 2,000 liters per square meter in the
Black Forest. In the valley (for instance
in Munzingen), on the other hand, they
may reach an average of less than 700 lit-
ers. The water collects in the gravel un-
derground of Freiburg Bay, where it is
extracted for use. Regional water utility
badenova holds water rights for twelve
million (Ebnet) or 20 million cubic meters
(Hausen) per annum for the two largest
water extraction plants in Freiburg-Eb-
net and Hausen an der Méhlin (district
Bad Krozingen). However, badenova’s
overall extraction volume is considerably
lower than the approved volumes. Other
waterworks are located in Freiburg’s dis-
tricts of Kappel and Gunterstal.

The progression of climate change im-
pacts the groundwater. The effects of the
extremely arid year 2018 on the ground-
water were quickly evident. While, in the
Dreisamtal, where the waterworks Ebnet
are located, the average over many years
totaled 1,000 liters of rain per square me-
ter, only about 700 liters poured down in
2018. In the Rhine Valley in Hausen an
der M&hlin, where an average of 700 to

800 liters of precipitation are anticipat-
ed, only close to 500 liters fell in 2018.
If climate change, based on the projec-
tions for the southwest of Germany re-
sults in drier summers, this will also affect
the water supply. In recent years, a few
wells in the Black Forest already ran tem-
porarily dry.

Hence, the careful management of pre-
cious water is urgently required. Water
conservation efforts have reduced the
consumption of drinking water in Ger-
many considerably. While in the early
1990s, it was still 150 liters per capita dai-
ly, the per capita consumption has been
stagnating at 120 liters on drinking water
a day since 2007.

The reasons: technical progress, e.g. wa-
ter conserving household appliances
and the increased awareness of the value
of drinking water as a resource. Freiburg
is taking lead role with strikingly low dai-
ly consumption figures. Albeit Freiburg is
not a typical industrial locale, more than
half of the groundwater pumped from
the Freiburg Bay is used in town.

To conserve resources that are becom-
ing scarcer as a result of climate change,
the city is investigating possibilities to
conserve water and to support the de-
velopment of new groundwater through
structural concepts. In the 1970s, the in-
tense extraction of water resulted in a
drop of the groundwater levels. This
had an adverse effect on the vast moss
woods used as local recreation areas.
To stop the drop of groundwater levels,
the water management agency now ap-
proves groundwater extraction in town
and in the Freiburg Bay only subject to



severe restrictions. Important factors for
the maintenance of water reserves are
the forests in town, which retain large
amounts of water thanks to their vegeta-
tion and soil formats.

They filter and allow the water to slow-
ly reenter the groundwater and surface
water. For this reason, it is the goal of
Freiburg's Forest Convention to manage
a stable and stress resistant Stadtwald,
which is also a determining factor from
the water management perspective. A
total of 556 hectares and thus eleven
percent of the entire Stadtwald are locat-
ed in the immediate proximity of drink-
ing water sources for the town. Hence,
they have been designed as water pro-
tection forests.

Maintaining the natural cycle of water
— Priority rainwater infiltration basin

If rainwater lands on sealed surfaces, it
quickly drains into the sewage and nei-
ther benefits the vegetation nor the
groundwater.

Hence, areas were created all over the
City of Freiburg that allow the rainwater
to leach. Not sealing, or better yet, un-
sealing surfaces that are already sealed,
are key approaches. Contrary to past de-

watering concepts, the focus now is on
seepage and evaporation. Freiburg's
rainwater fee supports these efforts: it is
billed on the basis to the surfaces con-
nected to sewage. If the surfaces are on-
ly partially sealed, reductions are usually
granted.

Landowners can reduce their fees by
decentrally leaching rainwater on their
land. Rainwater infiltration basin at the
highest level is very important for the re-
gion: pollutants are filtered out of water
that passes through the alive and grass
covered topsoil. If it reaches lower lay-
ers, the local groundwater develop-
ment is increased, while it unburdens the
above ground waterways and mixed wa-
ter channels.

Groundwater protection can hardly
be any more effective than the results
achieved by unsealing and increasing
seepage. That is why the concept has
been a standard in Freiburg’s new con-
struction zones for many years, for in-
stance in the Vauban and Rieselfeld
districts or the new fairgrounds. The
benefits are actually doubled: the more
surface area is available for seepage, the
lower the risk of flooding during strong
rainfall. Unsealed surfaces also offer

River Dreisam
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Rainwater infiltration
basin in the Oberwiehre
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other advantages and are so-called
no-regret measures — preventative strat-
egies that make sense under econom-
ic, ecological and social aspects. Besides
protecting the ground water, green zone
seepage also counteracts overheating in
the summer and creates a positive ambi-
ance when compared to sealed surfaces.

The fact that targeted groundwater en-
richment measures work is evident in the
moss forest areas, where the ground-
water conditions have partially already
close to reached previous values. This
has had a positive impact on flora and
fauna, although the groundwater level
of pre-1970 has not yet been reached in
some areas.

Protecting groundwater —
safeguarding water quality

In recent decades, it became evident
that clean surface waters and a protec-
tive coverage layer above the ground-
water are not always sufficient to ensure
good quality groundwater. The reasons
are manifold: Industry, businesses and
households impose burdens in some ar-
eas, if poisons that have not been prop-
erly disposed of (e.g. medications) make

their way into the groundwater. Howev-

er, large scale influx from intense agricul-
ture is the main problem. This is a major
challenge for Freiburg and the region,
since the city is sitting on particularly po-
rous soil. At the same time, the area has
a lot of farming. This results in nitrate and
pesticide residues that may enter the
groundwater.

To mitigate these effects, regional water
utility badenova and the town adminis-
tration are pointing out the importance
of reducing the use of nitrate containing
fertilizers and pesticides to the surround-
ing communities and agriculture. There
is still a lot of work to be done in Frei-
burg. Hence, preventative water protec-
tion is the top priority at badenova. The
utility sees itself as a “water protector.”

This also means that it briefs the public
on the dangers and risks for the ground-
water. One example is that improperly
disposed of medications may enter the
water cycle through the sewage and wa-
ter purification plant and may thus also
end up in the drinking water. The public
relations campaign was accompanied by
a research project:



The Institute for Environmental Medicine
and Hospital Hygiene at Freiburg’s Uni-
versity Clinic investigated the risk poten-
tial for the ground water caused by toilet
flushing medication disposal. Compre-
hensive water protection comprises a
number of responsibilities. In Freiburg,
besides the Municipal Environmental
Protection Office, other institutions are
involved: City Dewatering, a separate or-
ganization, is responsible for the dispos-
al of sewage and the operation of flood
retention pools. Sewage association Bre-
isgauer Bucht is in charge of sewage in
the region. It is a public law based cor-
poration, which is composed of the City
of Freiburg and 28 other cities and com-
munities. badenova secures the drinking
water supply and thus partially protects
the groundwater. It also monitors the wa-
ter protection areas.

The State of Baden-Wirttemberg en-
sures the structural maintenance and
flood protection for the Dreisam as a first
rate waterway. Lastly, Freiburg’s Garden
and Civil Construction Office is respon-
sible for keeping smaller waterways in
good condition.

Water and soil protection

High recreational value, good water
quality - manmade lakes

The extraction of gravel around Freiburg
has left behind for the benefit of citizens
some manmade lakes that offer high rec-
reational value today: swimming, inflata-
ble boat rides, tanning and letting go.

Unlike natural lakes, most manmade
lakes neither have surface inflow nor out-
flow — their water level is fed exclusive-
ly by groundwater. However, less and
less groundwater flows through these
lakes over the year, so that nutrients fre-
quently settle. They are brought in by
waterfowl, swimmers, precipitation, di-
rect inflow from the banks or dropping
leaves. Hence, it is necessary to test the
water quality at regular intervals. Frei-
burg’s seven manmade lakes do very
well, as the State Institute for the Envi-
ronment Baden-Wirttemberg (LUBW)
determined in its most recent assess-
ment in the summer of 2018. The large
and the small Opfinger See, the Moos-
weiher, Flickigersee, Tunisee, Silbersee
and Dietenbachsee all received three
stars in compliance with the EU Bathing
Water Guideline.

Opfinger lake




Soil - a precious resource

Soils are the exterior most shell of our
planet. They provide the foundation of
life for plants and thus, directly or indi-
rectly, for animals and humans. Good soil
has a variety of functions: It is the prereg-
uisite for clean water, delivers nutrients
and raw materials, stores and filters wa-
ter and can reduce pollutants.

However, it is a limited resource: it de-
velops over long geological time frames
based on matter that breaks down. It can
be irreparably destroyed in minutes as a
result ofimproper handling. Hence, com-
prehensive, systematic and preventative
soil protection is indispensable. In previ-
ous decades, the need for soil protection
has been increasingly acknowledged and
implemented. Baden-Wurttemberg was
the first German state to pass a respec-
tive state law in 1991. It also established
its own soil protection administration.

Since the federal soil protection act went
into effect on March 17, 1998, compre-
hensive federal protections of the soil
have also been in place. Soil protection
aims primarily at the balancing of the di-
verse interests in the usage of soil, at de-
fending against soil and groundwater
damages and at the prevention of long
term dangers and risks.

Natural soil exists especially in forests.
Freiburg possesses a wealth of them:
40 percent of the cadaster district are
covered by forests. In 1999, Freiburg
operated the first forestry in Baden-Widirt-
temberg that was certified pursuant to
the Forest Stewardship Council (FSC) for
its particularly sustainable forest man-
agement. This means that it is no longer
permitted to drive heavy equipment of
forest soil so that it can be kept in good
and minimally condensed condition.

Mining residue at the Schauinsland still
pollutes Freiburg's soil



In addition, the forestry office declared
321 hectares in particularly sensitive ar-
eas, such as steep slopes or areas with
sensitive topsoil, as soil protection for-
ests. The natural soil functions must also
be assessed in conjunction with struc-
tural measures. They have to be aligned
accordingly, to ensure the careful han-
dling of the limited resource soil. The re-
cycling of terrain previously used by the
military or businesses in Freiburg made
room for new residential developments.
As a result, new districts, such as Vauban
and Rieselfeld were created. The former
freight station North is currently being
transformed into an attractive new resi-
dential and business location.

With its “Freiburg Region Soil Condition
Report,” Freiburg’s town administration
evaluated the soil as early as 2004. The
report documents existing and current
contaminants in the soil and groundwa-
ter, but also the risks caused by acidity,
erosion and the use of space. Based on
this, the town administration is in a posi-
tion to identify areas with sensitive and
polluted soil and to give its users and
owners recommendations for the man-
agement of soil contamination risks and
dangers.

Necessary soil testing -

the management of existing pollution
In the county, the City of Freiburg has
been conducting evaluations of spaces
suspected to have existing contamina-
tion. Regular follow-up inspections up-
date the data.

However, the term “existing contami-
nants” is used vastly. It refers to decom-
missioned waste management systems
just as readily as to land of closed indus-
trial operations, which handled materials
that are hazardous for the environment.
Unique issues in Freiburg are exist-
ing contaminants left behind by mining

operations on the fringes of the Black
Forest.

The competent agencies — in Freiburg
the Environmental Protection Office —in-
vestigate such areas. If existing contam-
ination is present, the agency initiates
measures to secure and refurbish them.
Both, current damages and existing con-
taminants that were unknown to date
make it necessary to notify the Environ-
mental Protection Office, which then de-
cides what steps to take.

Protection Office
has registered, processed and eval-
uated about 2,000 land parcels and
is now assessing them systematical-
ly in accordance with a step-by-step
program mandated by the State of
Baden-Wirttemberg.

The Environmental

The gathered data provide landown-
ers, planners and other interested par-
ties with pertinent information. A large
portion of the assessed areas (1,894 to-
tal) has already been examined and re-
moved from active monitoring. A total of
107 are still being examined, monitored
or refurbished. The refurbishment of 73
areas has been completed.

Regular soil sample
updates in the County of
Freiburg
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Air quality is an important topic in all big
cities, including Freiburg. Because of
the surrounding mountains, automotive
travel is often dense.

Especially in the winter, when inversion
weather dominates, which minimizes the
air exchange with the surrounding areas,
the statutory limits can sometimes hard-
ly be complied with. The city has been
working to resolve this issue for many
years. Effective January 1, 2010, the driv-
ing ban for vehicles in the newly created
contaminant group 1 was implemented.
Since January 2012, vehicles in contam-
inant group 2 are no longer allowed to
drive into the “Freiburg Environmental
Zone."”

The B 31 was initially exempted from
driving bans. Now, the particulate mat-
ter pollution in Freiburg is significantly
below the limit. The emissions of nitro-
gen dioxide (NO,) currently no longer
exceed the permitted limit on the traffic
measuring station Schwarzwaldstral3e. In
2018, the City of Freiburg had its air pu-
rity plan updated once again. By the end
of 2015, the Regional Council Freiburg
had initiated the process.

Hence, the third update was ushered it.
Its goal is to comply with all emission lim-
its as soon as possible and to thus perma-
nently guarantee the protection of the
affected residents from excessive NO,
levels. Driving bans for diesel cars are the
last resource to be deployed in the Frei-
burg air purity plan and only in the event
that compliance with the NO, emissions
limit — contrary to expectations — cannot

be attained in the long run. Freiburg cur-
rently has two measuring stations to de-
termine air pollution levels — one on the
SchwarzwaldstralBe and one by the new
city hall. The readings fluctuate not on-
ly depending on motor traffic, but also
because of the weather. A wide range of
accompanying measures aim at bringing
down pollutant levels. More green zones
in the city and even more traffic diversion
in favor of public transportation or bicy-
cle rides are some examples.

The management of parking space also
targets the reduction of motorized traf-
fic and is supported by publicity and city
logistics for deliveries. Obviously, pollut-
ant values can also be improved by the
deployment of low or no emissions ve-
hicles (electric drive). The efforts of the
City of Freiburg with regard to air purity
largely go hand in hand with the local cli-
mate protection activities.

The ozone pollution of the air we breathe,
especially in the summer, has been a ma-
jor issue since the 1980s. In times of high
solar radiation in the summer, the gas
develops from the oxygen in the air, the
automotive carbon monoxide and easily
evaporating hydrocarbons.

In 1990, Freiburg was Germany's first city
to warn residents as soon as the ozone
concentration exceeded a critical val-
ue. Starting at around 180 micrograms
of ozone per cubic meter of air, it is con-
sidered potentially harmful to humans
and the environment. Nowadays, in the
spring and summer, the residents have
the option to get information on the lat-
est ozone pollution, peak values and any

Freiburg city center



ozone warnings on the ozone phoneline.
While there are indications that the high
peak concentrations are declining in the
summer as a result of the reduction of hy-
drocarbon emissions, the city is unable
to offer a fundamental solution for this
recurring problem that persists through
the years. This can only be achieved on
the national or European level.
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| QUALITY OF LIFE
‘ ZONES

Urban design
responsibilities =




1. Green zones and open spaces

2. Sustainable energy

3. Energy efficient building and
renovation

4. Mobility

5. Urban planning

6. Nutrition/agriculture

7. Freiburg’s Stadtwald

8. Waste management

9. Climate change alignment
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2.1

Seepark
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A lasting benefit for the city - the
former State Garden Exhibit grounds
Local recreation, improvement of the cli-
mate in town, environmental and climate
protection — green open areas meet a lot
of functions in a city. Freiburg’s probably
best known green zone is the local rec-
reation area Fllckigersee, which covers
around 35 hectares.

In the past, it was a gravel pit. However,
as the city grew to the west, the terrain
was soon in the immediate proximity of
town. Freiburg seized the opportunity to
develop the area into an attractive green
zone by hosting the State Garden Exhib-
it there in 1986. Attracting more than two
million visitors, the event is still consid-
ered one of Baden-Wirttemberg's most
successful garden shows.

The Dietenbachpark, boasting 40 hec-
tares, is even a bit larger than the park
on the Flickigersee. It sits on the bound-
aries of the Weingarten district and al-
so offers access to a man-made lake. In
downtown, the three-hectare Stadtgar-

Green zones and
open spaces

ten is one of the green dots, followed by
the slightly smaller Colombipark, which
is just going through a conversion. There
are also the Stihlinger Kirchplatz, the Es-
chholzpark, the Botanic Garden and the
Old Cemetery.

Green zones also play an important role
outside of the city center. About 22,000
trees line Freiburg’s streets and city tram
lines. A total of 350 to 400 trees are plant-
ed every year.

The Garden and Civil Engineering Of-
fice makes sure that it choses only in-
digenous species of trees and bushes. It
manages the green zones intensively or
extensively depending on their uses, but
always without deploying pesticides.

In compliance with ecological aspects,
the grassy strips alongside creeks are
mowed only in sections and alternatingly
to ensure the animals that live there are
not suddenly deprived of food. Green
zones were included in the planning of
the new Rieselfeld and Vauban districts
from the start, while existing trees could
in some cases be integrated into urban
planning.

The two-hectare “Green Wedge” and
the Center Ditch were created in the
Rieselfeld District. In Vauban, five green
zones between the rows of houses dom-
inate the appearance of the quarter.

The fundamental principle of merg-
ing open spaces and buildings was an-
chored in the City of Freiburg’s “2030
Perspectives Plan.” The development
of green areas to move in is given a lot
of attention when it comes to growing



urban density and in the large new Di-
etenbach District. Two large parks and
additional open spaces are planned for
Dietenbach.

The Mundenhof

The Mundenhof, a former municipal
farm, is now the most popular recrea-
tional facility in Freiburg. It is an animal
and nature adventure park. It is based
on the concept of presenting domestic
animals and pets in species-adequate
settings.

In partnership with experts, care is pro-
vided for the specific needs of the Cam-
eroon sheep, the Hungarian boar, the
horned heath, lama and many others. In
recent years, the number of visitors has
continuously grown and now reach close
to 400,000 children and adults per an-
num. Young families show the biggest
interest.

Visitors use the Mundenhof in many dif-
ferent ways. Some come for pure recre-
ation, others to jog and ride their bikes.
It also serves as a playground with an
animal world backdrop. Some people
embark on long fullday excursions, en-
joy the peaceful ambiance away from
the city or attend one of the many fes-
tivals. Ultimately, the Mundenhof is al-
so an educational site, for instance in

conjunction with guided tours or nature
pedagogic educational program KonTi-
Ki (contact-animal-child).

With its three units — animal sanctuary,
green zones including nature conserva-
tories and KonTiKi, the Mundenhof of-
fers all of its visitors the opportunity to
experience “their” Mundenhof and to
decide on the level of their visit intensity.

Action areas for children -
playgrounds and ball fields

Children and adolescents need to move
and places where they can experience
themselves with all of their senses. Age
appropriate playgrounds and ball fields
are thus extremely important for their
development.

Upon publication of the supra-region-
ally known Freiburg Childhood Study
by Freiburg sociologist Baldo Blinkert
in 1993, the City of Freiburg began to
change its playgrounds for the first time
in 1995. This did not only affect the lay-
out, but also the idea conception pro-
cess. The resulting concept is still being
implemented and has been updated
to the latest needs and developments.
The focus is also on inclusion and inter-
generational features. Freiburg current-
ly boasts 151 playgrounds and 52 ball
fields as well as amateur football fields.

Camels on the Mundenhof




Allotment
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They are very popular and ensure great
adventure and recreational enjoyment.
As "green oases” in town they are in-
dispensable components of the public
green zones for the psychic, physical and
social health of children, adolescents as
well as adults.

Gardening in Freiburg

The expectations and wishes related to
areas dedicated to gardening in Frei-
burg are as diverse as the people. The
spectrum includes everything from small
gardens to leased gardens and urban
gardening in public green zones to ag-
ricultural vineyards and fields. About a
quarter of Freiburg's residents want to
garden in town or nearby.

Hence, from 2016 through 2018, the City
of Freiburg, in exchange with the differ-
ent interest groups, came up with a new
concept for the development of garden-
ing uses in Freiburg. With the concept
“Gardening in Freiburg,” it developed
a strategy that safeguards and increases
the number and diversity of gardening
options in town. The central objective is
to introduce new forms of gardening, ar-
eas and cooperative arrangements be-
sides the existing small gardens, most of
which are worth maintaining and to pres-
ent exemplary draft solutions.

Interest exceeds availability -

Small gardens

In densely populated areas, small gar-
dens can provide personal interaction
with nature and improve the quality of
life. More than 3,500 small garden par-
cels exist in Freiburg now.

The Small Garden Administration at the
Garden and Civil Engineering Office
leases them directly to private individu-
als (about 410 temporary gardens) or in-
directly via general leasing agreements
to the thirteen small garden clubs in Frei-
burg (totaling around 3,110 permanent
small gardens).

These traditional small gardens and oth-
ers that are being managed by third
parties (railway, postal services, univer-
sity) make up around 55 percent and
therefore the largest part of the about
200 hectares of land used for garden-
ing in urban Freiburg. However, there is
far more interest among residents than
there are available gardens: based on
the latest statistics, around 900 garden
seekers have been registered who have
applied for a small garden with the City
of Freiburg and local clubs.

At the same time, Freiburg is a growing
city, the expansion of which into the vi-



cinity is often limited by the topography,
and needs space for the new construc-
tion of residences, which sometimes oc-
curs at the expense of small gardens.
Conflicts of interest are unavoidable.

The scarcity of residences notwithstand-
ing, the City of Freiburg strives to keep
the existing small gardens intact, to fur-
ther develop them and to use their spac-
es more effectively. The goal is to make
hard to access small gardens more ac-
cessible, upgrade the public zones and
to flexibly handle the size of the parcels.
To achieve this, the cooperation with
clubs and initiatives in bordering districts
will be intensified.

Urban gardens and green zones on
roofs — gardening options on roofs
and in small areas

Urban gardens have existed in Freiburg’s
public zones since 2012. Unlike small
gardens, engaged citizens jointly man-
age these areas. By now there are 21 pro-
jects handled by about 350 participants.
Freiburg supports urban gardening on
its green zones through the “Freiburg
packt an” (Freiburg Does It) program.
The plans call for the creation of addi-
tional gardens on residential and park-
ing garage roofs. Besides the cultivation
of vegetables and fruit, they are primarily
individual recreation spaces and neigh-
borhood meeting places.

Gardens on the roofs in Vauban




2.2 Sustainable energy

Buttons for the
nuclear phase-out
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From the anti-nuclearrmovement

to energy supply concept

The energy political understanding in
Freiburg and the entire region has been
strongly impacted by the incidents in
Wyhl, a vintner village 25 kilometers
from Freiburg. When the state govern-
ment planned to build a nuclear plant in
the grassy Rhine valley, the vintners from
the Kaiserstuhl occupied the construc-
tion field in February 1975 and were sup-
ported by many locals. This ushered in
a new energy political approach in Frei-
burg, all of southern Baden and ultimate-
ly nationwide.

When a radioactive cloud passed
through Southwest Germany in April
1986 from Chernobyl, the Freiburg town
council made a decision that is still
groundbreaking today: The town made
the unanimous decision to quit nuclear
energy. In October 1986, another unan-
imous ruling in favor of a future-orient-
ed energy supply concept was passed.
Hence, as early as the mid 1980s, three

principles were defined and Freiburg's
energy policies are still based on them:
energy conservation, energy efficiency
and renewable energies. Climate pro-
tection was added ten years later as a su-
preme energy policy goal.

Solar impulses from Freiburg

Freiburg has sent impulses that have
moved renewable energies forward on
the federal and international level since
the 1980s. The Fraunhofer Institute for
Solar Energy Systems ISE is a very impor-
tant player in the field of applied solar
research. It was established in 1982 and
is now Europe’s largest solar research
facility.

Other companies from Freiburg that had
an impact on and pushed solar energy
forward, were the Solar-Fabrik as of the
mid 1990s followed by the S.A.G. Solar-
strom AG, which launched the first solar
stock into the market in Germany. These
and many other players developed nu-
merous pilot projects and realized
groundbreaking prototypes. Solar ar-
chitect Rolf Disch built the “Heliotrope”
at Freiburg’s Schlierberg in 1994, which
was not only the world's first plus energy
building and produces far more energy
than it consumes, but also a spectacular
structure because it turns with the sun.

A few years later, in the immediate prox-
imity, Disch built the solar settlement
“am Schlierberg.” This type of congru-
ous neighborhood of plus energy hous-
es was the only one in the world at the
time. The EXPO 2000 project consists of
59 homes. Nine of them are exclusive
penthouses on the roof of the office and
commercial complex “Sonnenschiff.”



With its total photovoltaic output of
445 kilowatts, the solar district produc-
es around 420,000 kilowatt hours of solar
power per annum. Previously, a special
project had been completed by Frei-
burg’s home mountain Schauinsland:
the Rappenecker Hof, a hikers’ restau-
rant at an elevation of 1,000 meters that
dates back to the 17th century, became
the first solar restaurant in Europe in the
summer of 1987.

A total of 40 square meters of solar pan-
els were installed on the roof and a bat-
tery stored excessive power for cloudy
days. A diesel generator was only re-
tained for emergencies.

The energy autonomous “Haus am
Christaweg” is another solar project. It
is a freestanding single family home of-
fering 145 square meters of residential
space. It was built as a research project
of the Fraunhofer ISE in 1992. On its roof,
14 square meters of solar collectors pro-
duced hot water while 30 square meters
of photovoltaic modules generated 4.2
kilowatts of electricity. Optimum insula-
tion and a smart energy supply system
made all other energy sources redun-
dant. The building is now used as an of-
fice complex.

Solar system on the roof of the City Hall in Stihlinger

From exotic solution to important
energy supply pillar

However, solar energy is not limited to
pilot and research projects. Today, it
makes annual contributions of 34 million
kilowatt hours per annum to the energy
supply. The City of Freiburg promotes
the expansion of solar power energy
through various programs.

Digital planning support for every
building: Free Sun

The first question anyone who wants to
install a solar system will ask is: Is my roof
compatible? Hence, the City of Freiburg
offers citizens an online decisionmak-
ing tool under the name “Free Sun.” It
allows potential users to check out the
suitability of their home. A map of the
City of Freiburg provided online takes
factors such as solar radiation per an-
num, roof space and orientation as well
as shading into account for every single
building. It calculates the potential yield.

“Free Sun” is based on aerial photo-
graphs generated by laser scanners.
The data was compiled through the GIS
(geographic information system) of the
State of Baden-Wirttemberg.
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The “Your Roof Can Do More”
campaign!

Freiburg launched its “Your Roof Can Do
More” campaign in May 2017. It explains
the ecological and economic benefits of
solar power production. The most im-
portant goal is to motivate Freiburg's
private homeowners to install their own
photovoltaic systems. The project com-
prises a free initial consultation that pro-
vides first insights into the efficiency and
feasibility as well as recommendations
as to how building owners can optimal-
ly implement their PV projects. The cam-
paign’s concept and design has been
offered free of charge in all of Germany.
Numerous cities and counties have since
followed Freiburg's example.

\

DEIN DACH™
KANN MEHR!

Freiburger Sonnendacher

Solarstrom einfach
selber machen

Jetzt kostenlose
Beratung sichern:

www.freiburg.de/PV

FREE Freiburg®

Cycling under solar panels

Climate protection meets climate
change adaptation: the creation of addi-
tional space for the expansion of renew-
able energy, requires new, innovative
ideas. In the future, the construction of a
bicycle path roof made of semitranspar-
ent PV modules — a pilot project at Frei-
burg’s Fairgrounds — will not only add an
interesting perspective to cycling, but al-

so produce more solar power for Frei-
burg. Every year, the around 300 meters
long roof will relieve the environment
of 150 tons CQO,,. It protects cyclists and
pedestrians from solar radiation on the
highly exposed portion of the bicycle
path. The development of transporta-
tion routes for the generation of renew-
able energy is a key future topic, given
that the potential is limited to municipal
properties.

Multi-level residential construction at
a glance - the solar thermal initiative
Not only has the sun the capacity to de-
liver electrical power, it also provides
heat. The potential of larger solar heat-
ing systems is particularly impressive
when it comes to multi-family houses.
About half of all apartments in Germany
are located in such buildings.

Freiburg wants to do its part to better
develop solar heat in multi-level resi-
dences. Consequently, it initiated a solar
thermal demonstration project, spon-
sored by the badenova Innovation Fund
and implemented by the Bauverein Bre-
isgau eG in Freiburg. The project was
completed in 2015 with assistance from
the Fraunhofer Institute for Solar Energy
Systems ISE.

The multi-family home complex of the
Bauverein Breisgau at Emmending-
er StraBBe 16 - 34 is the first and oldest
building of the residential alliance. Ten
multi-family homes offering a total of 92
apartments and 2 commercial units pro-
vide close to 5,000 square meters of resi-
dential and commercial space. The were
built from 1903 — 1904 and are now on
the register of historical places.

The new micro heating network consists
of ten heat storage units, 76 flat collec-
tors with a nominal thermal output of
about 150 kilowatts (kWh), a combined

heat and power plant with an electri-



cal output of 20 kilowatts (kWel) and
47 kilowatts of heat output (kWh). It al-
so includes a gas fired peak load boil-
er. Moreover, each residence has a heat
transfer station.

Heat management is provided by a de-
centralized control system. It is set up to
ensure that solar heat is fed in with pri-
ority and consumed decentrally. Given
that the combined heat and power plant
is rather small, it can be operated under
full load almost throughout the entire
year. The generated electricity is offered
to tenants by a subsidiary of the Bauv-
erein for their own consumption.

In the summer months, solar power cov-
ers more than 60 percent of the pow-
er needed. More than 75 percent of the
residents subscribe to tenant electrici-
ty. The combined heat and power plant
supplies 71 percent of the power they
consume. Now, Freiburg’s solar thermal
initiative aims to boost the popularity of
the groundbreaking project and to initi-
ate additional solar thermal projects in
multi-family homes.

Still room for expansion in

wind power

Freiburgis a privileged place under many
aspects when it comes to the production
potential of renewable energy. Besides
the many hours of sunshine in southern
Baden, the high elevations of the Black
Forest yield large amounts of wind ener-
gy. Wind energy is indispensable for the
energy revolution given that the space
consumption for each generated kilo-
watt hour is so much smaller than it is
with other regenerative energies.

Five wind power plants are currently lo-
cated in the cadastral district of Freiburg.
Two can be found on the Holzschlager-
matte by the Schauinsland and three
on the Rosskopf. Another by the Ross-
kopf is just behind the district bounda-

Wind turbines on the Rosskopf
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Freiburg’s Okostromgruppe is an implementation partner for wind and water
power as well as solar systems in the region. In the past three decades the enter-
prise has installed more than two dozen wind power plants, more than 100 solar
systems and some water power plants in Freiburg and its surrounding counties.

Some of these projects were developed by joint subsidiaries of the Okostrom-
gruppe and badenova. The regiowind GmbH & Co. KG, for instance, operates
Freiburg’s wind turbines. They, in turn are owned by 490 limited partners, i.e.
citizens.

ry on Gundelfingen territory. All of the
systems in Freiburg date back to 2003
and generate a total of 10.8 million kilo-
watt hours per annum — about one per-
cent of the city’s electrical power needs.
Current plans call for two new, larger sys-
tems on the Taubenkopf on the Schau-
insland northside. They are supposed to
produce as much power as all existing
systems together.

Another option to boost the percentage
of wind power would be what is called
“repowering,” i.e. the replacement of
old with more efficient systems. Other
key factors for the production of electric-
ity using renewable sources are biomass
and biogas.

Each year, they deliver 23 million kilowatt
hours of energy that is not weather de-
pendent. Thus, they provide the need-
ed complementary power for wind and
solar energy, which fluctuate. Moreover,
through heat-power coupling, they de-
liver electricity as well as heat and thus
minimize energy waste.

Small water power plants, which contrib-
ute about 1.5 million kilowatt hours of re-
generative electricity are also part of the
equation. Although water power is not
completely autonomous from the overall

weather situation — and we saw this dur-
ing the most recent hot summer — it still
provides an easy to project, continuous
source of energy and is indispensable for
a supply safeguarding mix of renewable
energy.

Household energy efficiency:

Zuhause A+++

An energy revolution hinges on ener-
gy efficiency. The most climate friendly
energy is the kind that consumes virtu-
ally nothing! Close to 30 percent of the
overall energy consumption in Germany
can be attributed to private households.
Hence, this sector offers particularly
high conservation opportunities. Con-
sequently, Freiburg and the Consumer
Center Baden-Wirttemberg have been
offering free energy consultations to
Freiburg's households for many years.

As a result, Freiburg’s residents gain the
know-how and competencies to con-
serve energy even more effectively at
home, for instance by optimally heat-
ing and ventilating their homes. Owners
and private landlords who are interest-
ed in energetic renovations also have
at their disposal the building check of
the Consumer Center. It is also free of
charge thanks to support from the City
of Freiburg.



Power saving check

The power saving check of the Freiburg-
er Qualifizierungs- und Beschaftigungs-
gesellschaft mbH (f.q.b. gGmbH) and
the Caritas Association Freiburg-City tar-
gets especially low income households.
In this free electricity conservation con-
sultation, advisors and households work
on savings options for electricity, heat
and water. They provide helpful consum-
er behavior advice. Not only is this easy
on the wallet, it also contributes to cli-
mate protection. The project also comes
with a social component, since the advi-
sors are individuals who have been un-
employed for extended periods of time.
Once the power saving check is com-
plete, every participating household re-
ceive instant assistance in the form of
LED lamps, water conservation perlators
or switchable plug panels. As a special
bonus, Freiburg funds the free replace-
ment of refrigerators that consume a lot
of power with appliances in energy ef-
ficiency class A+++. Since 2008, about
3,000 power saving checks have been
completed and close to 1,000 refrigera-
tors have been replaced.

Efficiency from the net: heat net-
works and power heat coupling (PHC)
The combined generation of electrici-
ty and heat, which is called power heat
coupling (PHC), ensures the efficient use
of fossil and biogenic fuels. To be able
to use the generated heat to the fullest
extent possible, heat networks are fre-
quently required that transport the heat
from the power plant to private and com-
mercial customers. A concept for the ex-
pansion of remote heating systems has
been in place since 2018. Whenever it is
technically and economically expedient,
decentralized networks in close prox-
imity to each other are networked. Ulti-
mately, the networks will be reinforced.
This means that heat networks that have
helped Freiburg efficiently use energy
for a long time will become even more
important.

A heating power plant can utilize

five different gases

Freiburg has been betting on efficient
and thus climate friendly technology for
decades. The combined heat and pow-

er plant Landwasser has been supplying

The ,power saving
check” determines
potential savings in
electricity, heat and
water consumption
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Freiburg’s district of the same name with
remote heat since 1990.

The plant, which is operated by com-
munal energy utility badenova, has the
capability of utilizing five different fuels —
landfill gas, natural gas, biomethane, bi-
ogas and wood gas. The combined heat
and power plant Landwasser produces
around 35,000 megawatt hours of heat
every year and distributes it across of re-
mote heating network that spans 15 kilo-
meters. The plant began by using landfill
gas from the nearby municipal waste site
Eichelbuck. However, the landfill was no
longer used after 2003 so that the meth-
ane content declined over the years. The
addition of other gases (natural gas, bi-
omethane) via Freiburg’s gas network
filled the gap.

Next, the new waste plant in the indus-
trial park for bio waste from all of Frei-
burg’s households began operations
and has since also delivered biogas to
the Landwasser power plant. Since 2014,
an innovative, pellet operated wood gas
combined heat and power plant has
been supplementing the system. It pro-
vides a heat output of up to 250 kilowatts
and 190 kilowatts of electricity.

Weingarten, Rieselfeld, Vauban -
Electricity and heat from combined
heat and power plants

Freiburg now bets on combined heat
and power plant in numerous other dis-
tricts. Heating power plant Weingar-
ten, through a remote heat network that
spans 56 kilometers, is supplying its dis-
tricts of Weingarten and Rieselfeld. It was
subjected to a general overhaul in 2012.
A heating power plant also delivers heat
and electricity to Vauban. Initially it oper-
ated with a steam engine with a nominal
output of 345 kilowatt. In 2011, it was re-
placed with a more powerful natural gas
driven combined heat and power plant
module with an output of 850 kilowatt. In
2014/2015, the remote heating network
was further expanded by 2.5 kilometers
in the direction of Merzhausen. The heat
supply for the entire quarter, with the ex-
ception of passive solar homes, is provid-
ed by an energy center on the fringes of
the neighborhood. This is the location of
a combined heat and power plant which
originally generated 60 to 70 percent of
the quarter’s annual heating needs via
wood chip firing. In the interim, the heat-
ing center has been converted to natural
or biogas. Wood chips still support the
heat production process. They are stored

Regional energy utility badenova was one of the forces that drove the expansion
of wind energy in southern Baden. The enterprise is entirely owned by the mu-
nicipality. Besides the city works association Thiiga, the shareholders are about
100 municipalities, primarily from southern Baden. The City of Freiburg holds a
32.8 percent stake in the company.

In its Ecology and Sustainability Directives, badenova commits to a sustainably
changed production and procurement mix — away from fossil and nuclear to re-
generative energy sources. Other objectives are the decentralization of energy
production through the consistent expansion of electricity-heat coupling in our
region and intense efforts to increase the energy efficiency and reduce the ener-
gy consumption in all segments of private, commercial and public life.



on site and burned in the boiler as need-
ed. Respective updates now also guar-
antee that virtually all households in the
quarter can be supplied with combined
heat and power plant generated electric-
ity. A provision in land parcel acquisition
contracts requires all building owners to
connect to the regional heat network.

Heatpower coupling does not even stop
when it comes to culture. Since 1997,
badenova subsidiary Wéarmeplus has
been operating a heating system in the
basement of the City Theater in down-
town Freiburg. Two biomethane oper-
ated combined heat and power plant
modules with 350 kilowatts of electrical
output have been installed there since
2005. They supply the City States, theat-
er buildings, the adjacent movie theater,
offices and commercial operations in the
BertoldstralBe, the businesses and of-
fices in the railway district as well as the
Richard-Fehrenbach /Walter-Rathenau
vocational schools with remote heat.

The town and climate activists in Frei-
burg have been discussing the replace-
ment of climate damaging fuels with
lower emission alternatives again and
again. The continuously drive the mat-
ter forward. For instance, the heating

power plant of the university hospital re-
duced its combustion of coal as of 2011
and ultimately ceased its use completely.
The operation now runs on natural gas in
heat-power coupling and with biomass
(industrial wood pellets). Freiburg's re-
mote heating systems and decentralized
combined heat and power plant pre-
vent the emission of 68,000 tons of CO,
and other greenhouse gases per annum
compared to conventional fossil fuel
heating cauldrons.

Geothermal solutions for the future
The use of deep geothermal sources
principally offers the option to cover a
significant percentage of Freiburg's heat
consumption free of CO, and not from
fossil sources, which helps attain Frei-
burg’s climate protection goals. Given
this fact, the City of Freiburg approved
the compilation of a feasibility study on
the use of deep geothermal sources in
Freiburg’s cadastral district by badeno-
va/WARMEPLUS with funding from the
city’s climate protection fund. Freiburg is
eager to openly verify the potential use
of deep geothermal sources and to have
a professional plan developed. The aim
is to determine the potential and possi-
ble applications as well as to identify and
assess the potential risks.

Combined heat and
power plant in
the Uni-Carré
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Extra efficiency mandatory

for new construction

Buildings play an important role in cli-
mate protection. Hence, Freiburg has
been betting on stricter energy efficien-
cy standards than the ones imposed by
the federal Energy Conservation Direc-
tive (EnEV) for new construction for many
years. Especially in the districts of Riesel-
feld and Vauban it became evident that
the building style “Low Energy Hous-
es in Freiburg” first introduced in 1992
and updated in 2005, was the way to go.
As of 2009, Freiburg's Efficiency House
Standards 40 and 60 replaced the previ-
ous local Low Energy House Standard. In
March 2012, they were consolidated into
the Freiburg Efficiency House Standard
55 for residential buildings.

It mandatorily applies to all urban devel-
opment contracts affiliated with zoning
plans and to all purchase agreements for
municipal residential land parcels. One
important aspect is that the air tight-
ness of the building must be document-

Passive house on Bugginger Street

2.3 Energy efficient building
and renovation

ed by way of the “Blower Door Test,”
which is common practice for passive so-
lar homes. The result must be equivalent
to passive solar homes. This ensures that
the building’s exterior is not only well in-
sulated in the documentation, but al-
so attains the positive values as a result
of precise handling on the construction
site. A ventilation system with heat recy-
cling and an efficiency level of at least 75
percent is also mandatory.

Freiburg's Efficiency House Standard 70
for buildings used primarily as offices
and service locations was introduced si-
multaneously. This means that the annual
primary energy needs of a new build-
ing must not exceed 70 percent of the
computed values for a reference build-
ing pursuant to the EnEV. As of 2016, the
EnEV raised the federal limit a bit over
the previously valid EnEV 2009. Howev-
er, Freiburg's Efficiency House Stand-
ards are still stricter than these statutory
provisions.



CO, reduction in city buildings (excludes the City Hall in Stuehlinger)

CO, emissions
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Attainment of passive solar house
standards - renovation of municipal
buildings

While passive solar standards are already
in effect for new construction projects,
the energy efficiency of existing build-
ings is catching up step-by-step. Schools
and municipal residences are being ren-
ovated on a high level up to passive so-
lar house standards. Not only do these
measures help climate protection, they
also cut energy costs significantly over
the decades. Building Management Frei-
burg (GMF), which manages the town’s
own buildings, i.e. schools, adminstrative
buildings and kindergartens in the City
of Freiburg, is also in charge of the ener-
gy management for this real estate. For
the new construction or refurbishment of
buildings, the Building Management En-
ergy Guideline defines ambitious stand-
ards for energy conserving construction
and efficient technology. It sets high bars
for the energetically optimum operation
and use of buildings. Since 1990, CO,
emissions by municipal buildings have
dropped 42.1 percent.

The Weiherhofschulen were the first in
Freiburg to have their heating technol-
ogy completely overhauled starting in
1998. In 2002, a new heating system was
installed. The generated savings speak
for themselves: the energy consump-

tion of the complex, which had totaled
2,089 megawatt hours in 1997 dropped
by around 8o percent by 2013. The
Wentzinger Schulen are another exam-
ple. The complex by the Seepark, which
dates back to the 1970s, was under reno-
vation for seven years since 2009. As a re-
sult, the property attained passive solar
standards and reduced its greenhouse
gas emissions substantially. The children
enjoy a comfortable room climate, which
is guaranteed by an intelligent ventila-
tion system with heat recycling.

In Ebnet, the newly constructed Feyel EI-
ementary School in passive solar format
replaced an old building. Compared to
the old Feyel School, the new building
consumes around 40 percent less heat-
ing energy. Although it is larger, the
operating costs of the new school are
significantly lower than those of the old
Feyel School. The most ambitious school
construction project in the city’s history
began in the early summer of 2019: the
Staudinger Integrative School in the Dis-
trct of Haslach is under new construction
for EUR 110 million. The construction
work will continue at least through 2026.
The new building will be passive solar
and is expected to produce excess en-
ergy thanks to a photovoltaic system
on the roof, making it a “plus energy
school.”
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Urban development in Freiburg -

the world'’s first passive solar high rise
renovation

In 2012, Freiburg's Urban Development
(FSB) converted the first high rise in the
world in the District of Weingarten into a
passive solar building. The 47 meter tall
building dating back to 1968 was gut-
ted to the core over eight and half years
and renovated. This reduced the annual
heat requirements from 68 to 15 kilowatt
hours per square meter. Urban Devel-
opment invested EUR 13.4 million into
the project. Based on a definition devel-
oped by the Passive House Institute in
Darmstadt, a passive solar building must
not exceed 15 kilowatt hours per square
meter and year for heating and cooling,
i.e. the equivalent of about 1.5 liters of
heating oil.

Hence, this type of building needs on-
ly a quarter of the energy of an average
newly constructed one in Germany and
less than one tenth of many old build-
ings. In the Bugginger Stral3e project of
Weingarten, a heating power plant now
delivers the minimal energy that is still
required in the form of remote heat. A
second passive high rise has been com-
pleted in Binzengriin — another renova-

tion of a tower dating back to the 1960s.
Thanks to a structured construction pro-
cess and the wealth of experience from
the previous project, the FSB was able
to shorten the construction time by four
months to 13 months. The 105 tenants
profit from the renovation thanks to an
80 percent drop in the overall energy
consumption.

The FSB started another pilot project
“am Schildacker” in 2019: 116 residenc-
es in 100 percent timber construction.
For this four-floor project, the FSB antic-
ipates investments of EUR 24 million. To
date, this is Freiburg’s largest timber pro-
ject. All of the timber is sourced in Ger-
many, Austria and Switzerland.

Sustainability award for the

“im Stihlinger” city hall

Freiburg's new city hall received a covet-
ed award in December 2018: The Ger-
man Society for Sustainable Building
and the Deutscher Nachhaltigkeitspre-
is e.V. Foundation lauded the ambitious
new construction with the award “Sus-
tainable Building.” The judges called
the “im Stlhlinger” city hall an "excel-
lent example for the model character
public buildings have in the implementa-

Energy agencies are important points of contact for building technology and
energy supply related expertise. In 1999, Freiburg in partnership with the asso-
ciations Klimaschutzpartner im Handwerk Regio Freiburg e.V. and fesa e.V. es-
tablished the energy agency Regio Freiburg GmbH. It consults communities, city
works, residential building developers and artisans in the use of energy conserv-
ing building technology, heat insulation and renewable energy. Moreover, it de-
velops energy concepts and information campaigns. Thanks to its expertise, the
energy agency Regio Freiburg also has earned a good reputation outside of the
region.



tion of ecological and architectural stand-
ards.” As the first public net plus energy
building worldwide, it produces more en-
ergy over the course of the year than it
needs for heating, cooling, ventilation
and lighting. This can be achieved thanks
to around 800 solar panels on the facade
and on the roof. Surface proximate ge-
othermal energy supplies the power for
heating and cooling by using the warmth
of the groundwater. The building’s exteri-
or attains passive house standards. Since
the end of 2017, around 840 city employ-
ees work in the administrative building on
the Fehrenbachallee.

More wood in the cabin - Freiburg
launches a timber construction pro-
moting program

Freiburg wants to considerably increase
the uses of regrowing raw material wood
in residential construction. In January
2020, it launched its own sponsoring pro-
gram. Wood from regional sources is not
only sustainable, it also makes an impor-
tant contribution to climate protection.
CQO, that is stored in the wood remains
there for a long time. At the same time,
the material and its many uses, replaces
raw material and energy intense build-
ing materials, such as steel or concrete.
Innovative approaches now allow for the
timber construction of multi-level resi-
dential properties.

The subsidy program is available for new
timber construction that comprises at
least four residential units, but also for
annexes and added floors starting with
the first newly created apartment. Be-
sides funding, the town administration
has set up an architects’ office to drive
the subject of timber further thanks to
consulting, networking and promotion. A
timber construction guide also provides
detailed information on 29 groundbreak-
ing timber building projects that have al-
ready been completed in the county.

mﬂj —

Another feature of the timber promotion
is the presentation of a timber building
award for particularly well executed pro-
jects to the public. The timber construc-
tion award will be bestowed for the first
time in 2021.

All information, funding documents and
consultations on timber construction can
be found at the Beratungszentrum Bau-
en und Energie (BZBE) of the City of
Freiburg or can be accessed at www.frei-
burg.de/bzbe. Telephone consulting on
timber construction and the new subsidy
program is also available.

Focus on energy efficiency

and climate protection -

Energy concepts for new

construction zones in Freiburg
Particularly energy efficient buildings
provide an important foundation for the
attainment of municipal climate pro-
tection goals. The choice of a climate
friendly heating system and the use of
renewable energy are also key. Besides
Freiburg's Efficiency House Standards
for the new construction of buildings,
Freiburg also takes into account factors
in urban development planning. Hence,
the zoning principles stipulate that a
comprehensive energy supply concepts
must be developed for each new con-
struction zone.

City Hall Stuhlinger
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2.4 Mobility

The city tram network -

a rich past and a richer future

The connection between the citizens
and their tram looks back on a long his-
tory. Along with the municipal elec-
tric works, it dates back to 1901. After
many towns in the late 1960s and early
1970s reduced or completely decommis-
sioned their tram networks to accommo-
date their vision of “car adequate cities,”
which now seems rather strange, Frei-
burg soon rediscovered the “Bahnle.” In
1972, the town council decided to retain
the tram and to expand it into a modern
city train — a very progressive decision at
the time. For Freiburg's people, the tram
has been an institution for decades and
it is being further developed with pride.
The routes once covered 14.2 and now
span 43.9 kilometers.

Currently, 71 trams travel the rails. When
new residential areas are developed, the
tram is usually integrated from the start
— for instance in the new Vauban District,

View fom the Oberlindenbrunnen to the Schwabentor

where Line 3 began operations in 2006.
Another key tram project of recent times
was the commissioning of the 1.9 kilom-
eter route that runs across the Rotteck-
ring in March 2019. Including the already
necessary new construction of the Kro-
nenbricke, the project’s costs totaled
around EUR 55 million.

Five years earlier, the city tram line, which
ended in Zahringen at the time, was ex-
tended 1.8 kilometers to the Gundelfin-
gen cadaster boundary. It was another
huge project that took an investment
of EUR 24.5 million to complete. Fund-
ing was provided under the Community
Transportation Act (GVFG) by the fed-
eral and state government as well as by
the association Regio-Nahverkehr Frei-
burg (ZRF) and the Freiburg Verkehrs AG
(VAG).

These days, more than 80 percent of
Freiburg's residents live no more than
500 meters from the next city tram stop.



With just 453 meters, the average dis-
tance between stops is extremely dense.
Freiburg’s individuals in charge recog-
nized early-on that regional public trans-
portation must be available quickly and
to the general public to motivate peo-
ple to make the switch. Moreover, tight
schedule cycles as well as modern, hand-
icapped accessible vehicles and stops
make regional transportation an attrac-
tive option.

The system is complemented by city
buses that cover 165.6 kilometers. The
median distance between their stops is
634 meters. A total of 65 line buses are
traveling the routes to deliver environ-
mentally friendly mobility. Two electric
buses were added to the fleet in Febru-
ary 2020 and the city plans to acquire 15
more. Public railways are not only being
expanded within the city, but also in the
environs. This has been going on consist-
ently since the 1990s. The rail routes of
the Breisgau-S-Bahn are being expand-
ed and electrified in the Kaiserstuhl and
in the Elztal, complimented by modern-
ized stations and an expanded schedule.

The attractive monthly pass for the
entire city and two counties

Freiburg became nationally known for
its attractive monthly pass, which was in-
troduced as the Freiburg Environmental
Protection Card in 1984.

Now it is sold under the name Re-
gioKarte because it is a regional network
card valid for a month, which cannot on-
ly be used in Freiburg proper, but also
in the adjacent counties Breisgau-Hoch-
schwarzwald and Emmendingen. The
success was determined by the budget
price — but the RegioKarte is also trans-
ferable and on Sundays, two adults can
embark on an excursion with up to four
children.

As a result, people embrace the services
of regional public transportation: in the
most recent passenger survey in 2018,
the VAG counted 81.3 million passen-
gers who used its buses and trams. In
1984, at the time of the first Environmen-
tal Card, passenger numbers reached 29
million.

Wiwili Bridge
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Schauinslandbahn
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Climb to an elevation of 1,220 meters
with the RPT

Freiburg’s city transportation even climbs
peaks — with the Schauinsland funicular.
It was the world's first funicular that trans-
ported passengers based on the circular
principle. It is still the longest of its kind
in Germany today. Traveling over 3.6
kilometers, it surpasses an elevation dif-
ference of 746 meters and most recent-
ly transported 358,000 passengers per
annum in its 37 cars to the peak of Frei-
burg’s Schauinsland mountain. The sum-
mit station is located at an elevation of
1,219 meters, just slightly below the ac-
tual peak at 1,284 meters.

Bicycles are used for 34 percent of
commuter travel

Besides its attractive public transporta-
tion options, Freiburg has long made a
name for itself as a real town for cyclists.
Freiburg's residents complete 34 percent
of their in-town travel on bicycles, as ev-
ident from the latest Modal Split report
of 2016. Pedestrians made up an impres-
sive 29 percent, bus and railway users 16
percent. Only 21 percent used motorized

individual transportation (MIT) means.
The number of walking paths is striking-
ly high. Besides the density and diversity
of stores, restaurants and historic build-
ings, especially downtown, this is due to
the fact that residents consistently pre-
fer to walk. Taking a look at the devel-
opment of the share in mobility options,
it is evident that the “environmental al-
liance” consisting of walking, bicycling
and RPT has gained considerably in the
past few decades, while motorized traf-
fic shrank. In 1982, Freiburg's residents
covered travel within the city as drivers
and passengers at the rate of 39 percent.
By 1999, the number had dropped to 32
percent.

Speed limits for cars are effective tools
for the reduction of noise and pollution
affecting residents. By now, Freiburg has
implemented speed limits throughout,
and even the main traffic arteries are in-
cluded. In the town zones of the B 31,
the speed limit is 30 km/h all day long.
Despite the population growth and an
overall rise in mobility, an entire bundle
of measures made it possible to keep
the absolute car travel numbers stable.



Active promotion of bicycle traffic
Intelligent transportation plans have fos-
tered bicycle traffic in Freiburg for dec-
ades. The City of Freiburg compiled its
first bicycle path plan in 1970. At the
time, only just under 30 kilometers of bi-
cycle paths existed. Today, the network
has grown to 470 kilometers of bicycle
friendly routes (230 kilometers of ded-
icated bicycle paths, 120 kilometers of
forest and business routes and 130 kilo-
meters of bicycle friendly streets with 30
km/h speed limits.

However, bicycles do not only need
paths, they also require parking spaces.
Hence, Freiburg has set up bicycle park-
ing at important destination points — for
instance downtown, in the hearts of the
districts or at city tram stops. In down-
town alone, there are now more than
7,000 bicycle parking stations.

Today, they are usually equipped with
solid parking bows allowing for the se-
cure lockage of even premium bikes.
At the main station, the most impor-
tant traffic hub in public regional and re-
mote transportation, a bicycle parking
garage for 1,000 bicycles has been open
since September 1999 — the Bicycle Sta-
tion. Many other public transportation
stops also bet on Bike+Ride: more than

Means of transport choice of the Freiburg resident population in domestic traffic

900 roofed bicycle parking spots can be
found on 26 stops, while 44 more stops
offer 1,000 uncovered parking spaces.

If you don't have a bicycle of your own,
you can easily rent one in Freiburg. The
VAG has been operating one of sever-
al of the bicycle rentals since May 2019
with an external service provider. At 55
stations across town, 400 rental bikes are
available under the name Frelo, which
can be borrowed after complimentary
registration and can be returned at any
random station. The promotion of bicy-
cles in all of its facets is of course evident
in traffic counts. Up to 18,000 bicycles
cross the Blue Bridge across the railway
tracks by the concert hall every day. A
bicycle counter displays the latest daily
count. Annually, more than three million
cyclists pass this point and the numbers
keep going up.

Leading role in the bicycle climate test
The good climate for bicycles was recent-
ly confirmed again by the survey of the
Allgemeiner Deutschen Fahrrad-Club
(ADFC). With its Bicycle Climate Test,
the ADFC investigates in two-year-inter-
vals how bicycle friendliness fares in Ger-
many'’s cities and towns. Based on their
everyday experiences, bicyclists rate the
cycling policies in their respective cities.
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In 2018, Freiburg landed in third place in
Germany among large cities of 200,000
to 500,000 residents. Freiburg did par-
ticularly well under the aspects of ac-
cessibility of downtown for bicyclists,
infrastructure and expeditious cycling.
One-way-streets that open up the oppo-
site side of the street for cyclists and a
good signage system also earned good
ratings. Progress continues: with its “Bi-
cycle Traffic Concept Freiburg 2020,”
which was passed by the town council in
April 2013, Freiburg intends to further in-
crease the percentage of bicycles and at
the same time dramatically reduce the
number of bicycle accidents.

Another 170 projects for cyclists

The most recent bicycle traffic concept
developed by the Garden and Civil En-
gineering Office with the assistance of
town council members, the cycling as-
sociations and law enforcement, lists
around 170 projects. Besides major con-
versions and new construction projects,
they also include smaller ones, as well as
right of way rules or the designation of
additional cycling paths aiming to make
the side street network even more bicy-
cle friendly.

The focus of the bicycle concept is on
the expansion/construction of new bi-
cycle priority routes. The aim is to make
safe and comfortable cycling possible on
the main routes without deviations and
also across longer distances. On the one
hand, this is evident in the extreme qual-
ity of the routes. However, even more
critical for the minimal delays in cycling
mobility is the consistent “right of way”
vis-a-vis crossing traffic.

Separate cycling paths (e.g. on the Dre-
isamufer bicycle path FR1) thus should
encounter as few crossings as possible.
On cycling paths or strips on main traffic
routes (e.g. the EschholzstralBe), the traf-
fic light cycles are coordinated with bi-

cycle traffic and in side streets, cycling
routes enjoy the right of way (for instance
in the Hindenburgstral3e).

Sharing cars reduces the need

for parking — Freiburg promotes
carsharing

Carsharing has established itself as an at-
tractive alternative to owning a person-
al car for millions of Germans. Affected
cities also find it attractive because the
joint use of vehicles means fewer cars
parked in the streets. The number of car
rides is simultaneously reduced, because
carsharing members use the cars more
consciously. Hence, carsharing helps at-
tain the municipal goals of reduced au-
tomotive traffic and CO, emissions.

Carsharing also introduces a positive so-
cial component: areas that enjoy car-
sharing services allow residents to save
the high fixed costs of a personal car and
thus to reduce the urban cost of living.

Parking concept for shared cars

To foster carsharing, Freiburg developed
a carsharing parking space concept as
early as 2015. It reserves fixed spots on
public roadways for shared cars. Previ-
ously, a lack of parking spaces was the
primary obstacle for an expansion of the
service. Freiburg’s first public car-shar-
ing station opened in July 2015 at the
WilhelmstraBe under the auspices of
the State Transportation Minister. Since
then, two each vehicles of the two Frei-
burg providers are parked there.

All over town, Freiburg now offers 76
carsharing stations with 217 cars. Hence,
a lot of the urban areas can be easi-
ly reached on foot. This makes Freiburg
one of Germany's best equipped car-
sharing cities. In the carsharing city rank-
ing, which is compiled by the industry
association every two years by counting
the number of shared vehicles in Ger-
man cities and towns versus residents,



Freiburg came in fifth in 2019 with 1.59
cars per 1,000 persons. Among cities
with up to 250,000 inhabitants, Freiburg
even ranked first.

Fewer parking spaces,

better management

Since 2016, the municipal administration
has made it possible for builders to add
fewer parking spaces for cars than the
construction law requires. However, cer-
tain requirements have to be met, such
as a maximum distance of 400 meters to
a city tram stop and easily accessible and
secure storage for bicycles on the land.
The reduction of parking goes hand in
hand with urban planning that favors
foot and bicycle traffic by locating resi-
dences, shopping and small businesses
in the immediate proximity (“Short Dis-
tance Town").

For downtown and districts close to
town, a parking space management con-
cept that divides the city into three park-
ing fee zones and designates parking
for residents is in place. Eight city tram
stops currently boast more than 1,400
Park-and-Ride spots. This also allows
out-of-towners to access downtown con-
veniently via public transportation.

Bicycle parking garage at the main train station
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2.5 Urban planning

Challenges for a growing city
Freiburg’s attractiveness translates in-
to big challenges for the town: it added
50,000 residents since 1980. The bench-
mark of a population of 200,000 was first
exceeded in 1996. In 2002, Freiburg was
home to 210,000 and since 2013 the
number exceeds 220,000. This develop-
ment is ongoing.

Consequently, it is essential to build res-
idences and to adjust the infrastructure.
Hence, Freiburg developed its Perspek-
tivplan Freiburg 2030, which defines the
guidelines for further urban develop-
ment. It stipulates three central princi-
ples for urban development: Residences
and open spaces must be planned to-
gether, the structural density aims to
make the city lively and communicative,
and Freiburg is set to develop its space
along guiding structures.

The concept included numerous partici-
pation events and discourses, which led
to a clear vision: continued development
of the city — keeping Freiburg. Wher-
ever more residential space is created
through interior development, close at-
tention must be paid to better open
space quality for the benefit of people.

The quality of life in a city also hinges
on ecological factors. After all, urbanity
is perceived as attractive only if the city
offers its citizens not only lively locales,

but also green open spaces. Humans
do well in structural density if they have
plenty of green spaces at their disposal
to create a balance and if they can reach
their destinations more easily through
regional and slow mobility. Vauban as a
very condensed quarter that offers great
quality of life and has ambitious ecologi-
cal demands has shown that it is possible
to meet the vastest variety of concerns
through urban development.

In new construction zones, the City of
Freiburg also places great emphasis on
high ecological standards. A climate
neutral, sustainable and efficient ener-
gy supply is planned for the new Diet-
enbach District. The use of regenerative
energy is to produce at least as much
electricity and heat as is required on lo-
cation. Energy efficient construction,
solar energy and heat from the environ-
ment are the key building blocks. A mo-
bility concept with a small environmental
footprint complements the structural
premises.

Likewise, the new Kleineschholz and
Zahringen Nord Districts will combine a
sustainable mobility concept and open
spaces for diverse uses to ensure excel-
lent quality of life and ecological goals.
Shared gardens are to be set up in Klein-
eschholz plus the option to grow vegeta-
bles on roofs.

Rieselfeld district
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Poison free and natural management
reduces lease prices

The demise of insects and birds is espe-
cially evident in agricultural landscapes.
One reason is the increasingly intensified
agricultural use. To combat this species
loss in the open land, Freiburg's biodi-
versity goals, which were passed in 2019,
call for the reduction of pesticide uses
on farmland, an increase of the natural
edge and fringe structures and the es-
tablishment of more high quality ecolog-
ical open land habitats. The town’s own
contribution to these goals is not a small
one, since Freiburg owns a lot of farm-
land — it leases about one eighth of the
farmed areas in the county to farmers.

Hence it made sense to implement the
biodiversity goals on its own leased
farmland in an exemplary manner. In
discourses with farmers, the adminis-
tration developed an innovative and sus-
tainable program. It calls for a voluntary
agreement to be made between the city
and its city owned land lease-holders.
On those, chemical and synthetic pes-
ticides are no longer to be used going
forward. However, the implementation is
voluntary. Yet it will pay off since the city
will reduce the leasing cost for the affect-
ed areas by 50 percent. Other elements
include the ecological upgrading of mu-
nicipal fields by sowing species rich flow-
ering blends aligned with the locations
and the temporary decommissioning of
the fields in combination with the non-
use of pesticides.

The primary aim is to create new habitats
and sanctuaries for insects and birds and
to make a contribution to the citywide
biotope alliance. If farmers implement

2.6 Nutrition/agriculture

such additional ecological upgrades,
the city reduces their leasing costs by an
additional 20 percent and also provides
regional, location adequate seeds. To
date, about a quarter of the 589 hectares
of leased farmland are already managed
without pesticides.

This included around 380 hectares of
green land and 70 hectares of fields. With
the program, which was launched in May
2019, the city now also aims to make the
remaining 140 hectares pesticide free
and, by sowing blooming plants, ecolog-
ically upgrade the area.

The program was rolled out with eight
farmers from the villages by the Tuniberg.
By the end of 2019, an additional 18 hec-
tares of municipal fields were pesticide
free. The City of Freiburg developed the
program with farmers from the country
and the BLHV county association. The
aim is to deliver true added value from
a nature conservancy perspective and
not put too much strain on the farmers’
earnings. The program focuses on fields,
given that the municipal meadows and
pastures are already managed without
pesticides.

Regional food supply for a
sustainable lifestyle

The ecological importance of agricul-
ture for the City of Freiburg is not on-
ly inherent in its share of the municipal
land (in Freiburg around 3,500 of 15,000
hectares), but also in its prominence in
the food for city residents. Nutrition is a
weighty part of a consumption style with
significant climate impact: farming, in-
dustrial processing and the transporta-
tion of food all directly affect the climate



in both the environs and more remote
locations around the world. Climate
friendly consumption style includes nu-
trition based on regional foods, prefera-
bly from ecological farming.

To determine its share in Freiburg’s to-
tal consumption, the city commissioned
the Swiss Research Institute for Organ-
ic Farming (FiBL) in 2016. The study was
entitled “How much regional food does
Freiburg consume?” The results were
sobering: no more than 20 percent of
the locally eaten foods originated here
— with the exception of beef and milk
and surprisingly low fruit and vegetable
numbers.

Given that appeals to individual con-
sumer behavior absolutely will not work,
the municipal climate protection poli-
cies aim to set up a city-country partner-
ship for the farming and food production
field. After all, a sustainable and climate
friendly lifestyle is primarily a question
of structures, which make personal be-
havior options even possible. The City
of Freiburg cannot establish such a part-
nership on its own. It will have to happen
with competent partners. The Nutrition
council Freiburg and Region was found-
ed in 2018 and since 2019, the city has
been cooperating with its neighboring
counties Emmendingen and Breisgau-
Hochschwarzwald as a model bio region.
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The project is being sponsored by the
Minister for Farmland Baden-Wdrttem-
berg. In these networks, projects planned
by the City of Freiburg in its climate pro-
tection project aiming at sustainable life-
styles and nutrition can be realized: for
non-home consumption, value chains
and sales channels, CO, retention in farm
soil, moderation of unreasonable meat
consumption and nutritional education.
One effective sales channel for region-
al and ultimately also organic products
is the community catering in cafeteri-
as, childcare centers and schools. A first
contribution was made by Freiburg's
Cafeteria Congress 2016 under the mot-
to “Regional and organic — What is pos-
sible in community catering?” Practical
guide “More Organic in Communities”
followed in 2017.

During Freiburg’s 2018 Cafeteria Days,
diners experienced regional, seasonal,
natural, vegetarian and low waste cui-
sine. In 2019 the Freiburg town council
commissioned the administration with
the presentation of a concept that would
ensure, if possible, the catering of day-
care centers, schools and cafeterias at
the rate of 100 percent with regional and
organic products. Last, but not least, the
regional contact fair “Cafeteria Meets
the Region” brought together produc-
ers, retailers and professionals working
in community catering.

Freiburg Cafeteria
Days 2018
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Forest convention and vision

To its east and south, Freiburg's city core
is surrounded by wooded hills that reach
all the way to the RoBBkopf, Schauinsland
and Schonberg; the west is flanked by
flat, groundwater and leafy green dom-
inated moss forests.

As a forest owner holding more than
5,000 hectares, the town is selfmanaging
a vast percentage of the woods. Hence,
it is responsible for the retention of a di-
verse, nature proximate eco system, for
the use of a regional, regrowing resource
and for the design, accessibility and liva-
bility of a unique place for relaxation and
recreation. The diverse functions and the
great potential of the Stadtwald are the
foundations for its high environmental,
climate and social political importance.

Freiburg's Forest Convention documents
binding goals and guidelines for the
care and management of the Stadtwald.
They were first passed by the town coun-
cil in 2001 and revised a second time
in 2020. The current version places in-
creased emphasis on climate protection
and climate protection effects of the
Stadtwald and its management. For the
first time, it pays equal attention to the
traditional triad of protection-usage-rec-
reation and the climate protection func-
tion. Following this vision, the Stadtwald
is being preserved and managed in such
a way that the four forest functions ecol-
ogy, economy, recreation and climate
protection are equally safeguarded and
fostered.

Freiburg's Forest Convention breaks
down the forest management vision in-
to ten goals, among them the lasting

2.7 Freiburg’s Stadtwald

maintenance of the forest, the stabil-
ity through diversity as well as the sus-
tainable use of timber, the fostering of
climate protection effects, the further
development of the recreational func-
tion, environmental pedagogics and
the cooperation with environmental re-
search agencies.

Besides these goals, it describes the ten
most important concepts and tools for
the implementation, such as the FSC
certification, the old and dead wood
concept and the offers of the forestry of-
fice and the WaldHaus in the field of for-
est and environmental pedagogics.

Multi-function forest as a landscape
conservatory — the Mooswald

Among Freiburg’s landscape conserva-
tories, which occupy well over 7,000 hec-
tares, the Mooswald is the largest with
its 3,251 hectares. While it was once an
impenetrable swamp forest, the area has
since evolved into a culture forest.

In medieval times, the Mooswald served
as a feedlot for pigs and delivered wood
for construction and as a fuel. Today, it is
still being used in compliance with Frei-
burg’s Forest Convention. At the same
time, it offers plenty of premium recre-
ational space.

In the post World War Il decades, the
Freiburg sprawled to the west — around
100 hectares of the Mooswald were lost
as a result. To prevent the further shrink-
age of the forests, the area was desig-
nated as a landscape conservatory in
1993. It soon was added to the Europe-
an Conservatory System NATURA 2000 —
thanks to its unique flora and fauna.
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Supra-regionally prominent protected
species in the Mooswald are the many
species or habitats at risk, such as the Au-
wald with its alders, ash wood trees and
willows or the Sternmieren-Eichen-Hain-
buchenwald. Careful use makes it possi-
ble to foster and safeguard the inventory.
Rare species, such as the stag beetle
and hero ram, the Bechstein's bat as well
as the greater mouse eared bat.

- Natural monument, area

@  Natural monument, single object

- Protected open land biotopes

- Protected biotopes in forests

(Nature Protection Act and
Federal Nature Protection Act)

(Nature Protection Act, Federal
Nature Protection Act, State
Forest Act)

Hence, the Mooswald was designat-
ed as an FFH region and, because of
the presence of the rare middle spotted
woodpecker and other woodpeckers as
a European bird sanctuary.
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From the WaldHaus to Germany's
tallest tree

Her name is “Waldtraut vom Muhlwald.”
She is a Douglas fir. Its most recently de-
termined height of 66.58 meters makes
it Germany’s tallest tree. In March 2008,
Waldtraut was measured by the Geoda-
ta Institute at the University of Karlsruhe.
The survey office Freiburg updated the
measurements in November 2012 and
August 2013. Estimates have the Doug-
las fir sprout in 1931. At chest height,
its circumference was 3.38 meters dur-
ing the most recent measurement. The
WaldHaus Freiburg is the perfect point
of departure for a tour to Germany'’s tall-
est tree. It is located on the Wonnhalde
near the southern edge of town. A hiking
trail with signs will take you to the natural
monument over about four kilometers.

Arboretum - the largest living
collection of evergreens in Germany
Strollers interested in forestry also have
the option to embark in different di-
rections from the WaldHaus to the
Stadtwald-Arboretum, a diverse collec-
tion of trees. At the end of the 19th cen-
tury, forest workers in Freiburg began to
plant foreign trees in nearby forests for
experimental purposes. However, on-
ly few tree species could be integrated
into the native forests. The best known
tree, which is characteristic for Freiburg's
Stadtwald is the North American Doug-
las fir (pseudotsuga menziesii), which
was used in Freiburg's forestry as early as
1896. Economically, it is one of the most
important tree species here.

The beech tree leads the list in the Berg-
wald with a share of 26 percent, followed
by the Douglas fir (19 percent) and the
fir (18 percent). Other trees are the pine
tree (11 percent), the maple (7 per-
cent) and the spruce (1 percent). In the
Mooswald valley, the ash dominates with

24 percent, followed by the oak (19 per-
cent) and the red oak (12 percent) as well
as the beech tree (10 percent), the alder
(9 percent) and the maple (7 percent).

To focus the eye of visitors on the diversi-
ty of the forest, the Arboretum offers sev-
eral themed pathways. In 2007, the City
of Freiburg installed them in partnership
with two associations — “Nature Park
Southern Black Forest” and “Friends of
the Stadtwald-Arboretum Gunterstal.”
The largest living collection of pine trees
(Abietum) in Germany is located in Gun-
terstal. Many of these species are at risk
in their natural habitats or are close to
extinction, which is why botanists from
Germany and abroad visit the location.

The tallest tree in Germany is in Freiburg






68

Recycling expansion

Ecological waste management has many
facets and complies with a five-stage
waste hierarchy. The first priority is the
prevention of waste and thus the reduc-
tion of its volume. Reuse and recycling
are next in line. Waste should not be uti-
lized energetically until all other options
have been tried. Ultimately it should
be disposed of in the most ecological-
ly sane way.

In the past, many terms have been cre-
ated in this context. The philosophy of
“zero waste” aims at not creating any
waste at all. Other terms, such as recy-
cling economy or “cradle to cradle” de-
scribe waste management that returns
waste to the material flow as second-
ary raw materials. To develop practical
examples of the cradle to cradle man-
agement, Freiburg and six partner cit-
ies receive funding from the Greencycle
project. The project, which is sponsored
as part of the EU-Interreg program, will
run from 2017 through 2020. As long as

The five-level waste hierarchy

2.8 Waste management

the waste free society is still a vision of
the future and waste is part of everyday
life, Freiburg's waste management pur-
sues two primary goals: reduction of the
waste volume through conscious pur-
chasing, which means enlightenment of
consumers, and increase of the recycling
rate among incurred waste.

Since the early 1990s Freiburg has been
expanding its bandwidth of separate
collection systems to reduce residual
waste. Even ultra-modern sorting sys-
tems are unable to sort out the material
blend contained in residual waste effec-
tively enough to make subsequent recy-
cling possible.

Consequently, the Abfallwirtschaft und
Stadtreinigung Freiburg GmbH (ASF)
tracks biowaste, packaging, used paper,
used glass, electrical and electronic de-
vices and old wood separately to subse-
quently recycle them in the respective
recycling systems.

Avoidance

Priority

n Reuse

Recycling
Reutilization

Disposal

Quantity




Waste prevention with the
“FreiburgCup”

However, waste prevention also tops the
list in Freiburg. Given that it requires es-
pecially the help of consumers, the city
has long been betting on the provision
of information and support. This also in-
cludes publicity intensive prevention
projects, such as the special uniform
multiuse cups available in more than 100
coffeeshops for coffee to go under the
name of “FreiburgCup.”

The effectiveness of this and other
measures has been evident for years:
per capita, the waste volume in the city
is declining. The amounts of residu-
al and bulky waste to be removed has
been reduced to 108 kilograms from
179 kilograms from 2000 through 2018.
The volume of separately collected re-
usable materials remained largely con-
sistent during this time. This shows that
residents produce less waste and also
dispose of a larger percentage of their
waste through the respective reusable
material systems.

Overall, Freiburg residents collected 73
percent of their household waste sep-
arately in 2018 and thus optimally pre-
pared for recycling.

An important point of departure for
waste management is also its work with
children and adolescents. The ASF on a
commission from the town administra-
tion handles a large number of projects
to increase the awareness among the
young generation for the responsible in-
teraction with their life environs. For in-
stance, in childcare centers, it presents
Freiburg's waste management along with
its benefits for the environment. The ASF
also supports kindergartens and schools
in the choice of proper waste containers
and offers child adequate stickers for the
separation of waste.

Raw materials from effectively

sorted waste

Some of the separately collected waste
gets a second life as so-called second-
ary raw materials. For instance, organ-
ic waste from the bio container goes to
the Reterra Freiburg fermentation plant
where it is subsequently processed into
compost. The process generates biogas,
which in turn, in efficient heatpower-cou-
pling produces electricity and heat — an
optimum combination of material and
energetic utilization.

A large portion of the used paper col-
lected in Freiburg’s green bins can be
used to make new paper and cardboard
products. Part of the packaging waste in
the yellow bag is used to make a product
called regranulate after sorting. It is the
base material for recycled plastics. The
three used white, green and brown glass
fractions are turned into new bottles and
glasses in several process steps.

The recycling of electrical and electron-
ic devices is particularly important. Giv-
en that the usage cycles — especially in
the mobile communication sector — are
getting shorter and shorter, the raw ma-
terials they contain, such as copper, gold

For the sake of the envi-
ronment: Coffee to go
in the FreiburgCup
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Former landfill
Eichelbuck
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and rare earth, are more coveted than
ever. In many of Freiburg’s districts, the
installed material collection receptables
offer an option to dispose of small elec-
trical appliances besides used glass and
clothing. The municipal recycling agen-
cies accept larger appliances.

TREA as the backbone of

waste disposal

Nevertheless, rather large quantities of
residual waste remain, which are com-
busted in the Thermal Residual Waste
and Energy Production Plant (TREA Bre-
isgau) — another closed material cycle. In
building the TREA Breisgau, Freiburg co-
operated with surrounding counties. The
goal was to install a long term, ecologi-
cally expedient, economically viable and
regional waste management site. The
TREA Breisgau has a capacity for 150,000
tons of domestic and commercial waste
for thermal processing. The City of Frei-
burg has a contract for a contingent of
between 29,000 and 52,000 tons at fixed
prices, which is secured through 2030.
Hence, the TREA provides the backbone
for the safe disposal of municipal waste.
A four-stage smoke gas purification sys-
tem ensures that the exhaust gas com-

plies with the imposed limits. Currently,
the plant comes in at about half of the
permitted maximum levels. The sump
that remains after combustion is mixed
with clay and used as recultivation ma-
terial on the former Eichelbuck landfill.
Moreover, the system produces electric-
ity and heat for the Breisgau industrial
park and the region.

A decommissioned landfill delivers
biogas and solar power

Like the City of Freiburg, the ASF does
not limit its ecological understanding to
its core responsibilities. One example is
the development of the Eichebuck land-
fill into an energy mountain. The landfill
stopped accepting new waste in 2005,
since the Technical Directive Quarter
Waste, which has been in effect since,
prohibits storage without pretreatment
in all of Germany.

Even while the landfill was still in opera-
tion, the landfill gas was vacuumed out
of the interior of the landfill body and,
in a combined heat and power plant in
Landwasser, produced electricity and
heat for around 3000 households. Given
that the gas yield and quality of a land-
fill that is no longer in use decline stead-
ily, biogas sourced from the biowaste
fermentation site Reterra Freiburg has
been supplementing the landfill gas to
continue to supply the combined heat
and power plant with gas. Micro gas tur-
bines on the landfill also utilize the lower
methane landfill gas and thus cover the
heating needs of the food residue treat-
ment plant in Eichelbuck.

The recultivation of the former landfill will
be complete in 2022. It has long become
a visible energy mountain: since 2011, a
2.5 megawatt photovoltaic system has
been sitting on the southern side of the
landfill. It was upgraded to three mega-
watts in 2019.



Compost, energy and plant carbon
from green cuttings

In 2016, Freiburg rolled out a new green
waste management concept. Since then,
the ASF has been processing all green
cuttings from the city at the Eichelbuck,
deploying a multi-stage process for
both, material and energetic uses. First,
the green waste is sorted and broken
down, so that different waste fractions
with specific properties remain. They
are optimally used. The woodsy part is
turned into gas in a novel pyrolysis sys-
tem to produce certified plant carbon.
Its potential uses are diverse: it can en-
hance compost, improve fermentation
substrates, increase methane yields and
improve soil. A wood chipping system
burns rough woodsy material not suit-
able for pyrolysis. The hot gas that de-
velops during this process generates
electricity and heat in a micro gas tur-

bine. In 2020, a composting system was
erected on the landfill plateau, which is
now going to utilize the largest portion
of Freiburg'’s green waste.

The ASF is looking for environmental-
ly appropriate solutions not only in the
waste sector, but also for its own fleet. In
its conventional fleet, the waste manage-
ment company uses only vehicles that
are in compliance with the highest ex-
haust standards Euro 5 and 6. However,
the end of the diesel operated vehicles
is in sight. That is why the ASF is partially
betting on alternative drive technologies
now. In the downtown area it uses hybrid
collection vehicles, but also increasing-
ly electric drive cars, vans, small trucks,
e-bikes and cargo bicycles. The first ful-
ly electric street sweeper in Germany has
been driving from the hangar of the ASF
into downtown Freiburg since 2017.

Germany's first fully electrical street sweeper drives through Freiburg




change

Climate protection is one of the key re-
sponsibilities of politicians on all levels.
However, the past few years have increas-
ingly demonstrated that climate change
is already evident — also in Freiburg.

Many in Freiburg have experienced the
growing number of hot and arid days
first-hand, for instance because of the
dry riverbed of the Dreisam. Besides cli-
mate protection, the city thus explores
the alignment with the consequences of
climate change to ensure that Freiburg
remains a livable city in the future.

This need became obvious a few years
ago, which resulted in the establishment
of a citywide “Action Team Adaptation”
in 2011. Through 2013, the competent
agencies, operations and municipal en-
terprises as well as the State Health
Agency worked on a pertinent climate
change adaptation strategy with the ob-
jective of each office taking the required
measures for its field. Since March 2020,
the town administration has the posi-

Climate strip depiction of the recorded Freiburg climate data (1870 - 2018)

2.9 Alignment with climate

tion of a climate adaptation manager.
The position was created to further de-
velop the adaptation strategy and to co-
ordinate the implementation of concrete
measures — in particular in fields sever-
al agencies are responsible for. The chal-
lenges range from the alignment with
rising temperatures to the change of
precipitation, which brings with it an in-
creasing risk of heavy rains or floods.

It's getting hotter and cities must
respond

From a global perspective, based on
analyses of the World Organization for
Meteorology, the years 2015 through
2019 were the five hottest since weather
tracking first started in the 19th century.
Looking at Germany, the trend is simi-
lar. Based on measurements of the Ger-
man Weather Service, 2018 turned out
to be the hottest and sunniest year since
regular records were kept. Moreover, it
generated the lowest amounts of precip-
itation since 1881. The third hottest year
was 2019.
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Especially for Freiburg, which is located
in one of Germany's warmest regions,
the heat is a special challenge. From
2017 through 2019, the town adminis-
tration had the town climate analysis of
2003 updated with a new, detailed cli-
mate model and compiled an urban cli-
mate adaptation concept covering the
heat issue. In 2019, Freiburg received
an award in the contest “Climate Active
Community 2019” from the Federal En-
vironmental Agency and the German Ur-
banistic Institute.

The urban climate adaptation concept is
based on a citywide analysis compiled for
Freiburg, which concisely shows for each
building block, how sensitive and vulner-
able the individual districts are to heat.
Especially exposed areas were defined
as hot spots. All future zoning plans and
other urban development measures are
required to take into account the results
of the climate adaptation concept. One
extremely important aspect is the main-
tenance of a cold air supply. Especially
on hot summer days, cold air flowing in
from the Black Forest in the evenings —
the famous Héllentdler — and from the
Schoénberg, noticeably cools down the
neighborhoods. Hence, in the interest
of the city overall, it is imperative to not
build new structures that block the cold
air system and could interfere with it.

The city's urban climate adaptation
concept also includes numerous oth-
er measures aiming at the reduction of
the heat exposure during the summer:
the maintenance and creation of public
and private open spaces, more shading
in public areas, the planting and main-
tenance of trees in the city, the creation
of green zones in courtyards, the unseal-
ing of roofs and facades; in summary
everything that brings more plants into
the city helps cool it down.

Under the direction of the Environmen-
tal Protection Office, the town adminis-
tration is working on a suitable subsidy
program for green zones on roofs and
facades as well as unsealing measures.

What challenges does climate change
impose on the Stadtwald?

To prepare the next forest generation for
the projected climate changes as effec-
tively as possible, it requires a large per-
centage of draught tolerant trees and
also a vast diversity of trees. In its culture
securing and young tree maintenance,
the forestry office therefore fosters the
existing location adequate diversity of
trees and especially draught tolerant
growth. Especially in low diversity natu-
ral age reduction efforts, the forestry uti-
lizes remaining gaps to plant additional
climate adjusted trees. Whenever larg-
er damaged areas arise from draughts,
insect or storm damage or ash shoot
extinction, diverse blends of climate
adjusted trees are given preference. In
small areas, the gaps are saved for the
succession of compatible green leaf
trees, such as the beech, willow, moun-
tain ash and spruce.

Green City Hotel
in the Vauban district
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The Freiburg city forest
near Ginterstal
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When it comes to the choice of trees,
local, draught tolerant species, such as
the oak, linden tree, maple, cherry, beam
tree berry and among evergreens, the
established and well-integrated Douglas
fir, are given preference. The potential
expansion of the tree spectrum is based
on scientific insights and cultivation rec-
ommendations. Regionally well-adjust-
ed are for instance trees sourced from
regions that are geographically to the
south and east. To mitigate forest devel-
opment risks, the Forestry Office works
towards well blended species of at least
four each, which should make up at least
ten percent. In woods that are middle
aged or old and in which the mix of spe-
cies can hardly be changed, the forestry
work and main uses aim at safeguarding
the individual tree stability and to reduce
damages caused by insects.

Measures that reduce the age of the nat-
ural growth through the diversification
of trees and maintain the interim growth
under the old trees are top priorities.
The nature proximate forestry work that
has been pursued for decades and the
forest protection in the Stadtwald yield
benefits: richly structured mixed trees
with interim and low growth that reduce
the age of the inventory as well as dif-
ferent thick and old trees deliver compa-

rably solid stability and also have great
regeneration capabilities.

All forestry research institutions are work-
ing intensively on services affiliated with
changing site conditions, tree species
compatibility and suitable forestry treat-
ment models. This results in insights and
climate change adaptation recommen-
dations for the Stadtwald. The measures
described here are periodically evaluat-
ed and enhanced.

More trees in town -

one celebrates every birth

The creation of more green and shady
areas in town instantly helps reduce
the heat stressors for humans. The City
of Freiburg bets on it and plants addi-
tional trees in public areas. The Garden
and Civil Engineering Office has iden-
tified new planting locations and, since
2015, plants between 40 and 50 new
trees every year. In the urban areas, it al-
so wants more trees to prosper in private
spots.

One incentive is the "Birth Trees” initia-
tive. Parents of children born in Freiburg
receive a voucher for a choice apple,
pear or cherry tree. They are encouraged
to order and pick up the plant at the City
Garden Center. The city foots the bill.
The badenova as a municipal enterprise
sponsors for instance the climate plant-
ing nursery at the Freiburg WaldHaus
and a project for nature proximate green
zones in the Freiburg-Nord industrial
zone from its fund.

Extreme weather events are on the
rise — flooding and heavy rain

Climate projections show that the pro-
gression of climate change can also
modify precipitation to the point where
summers get drier and winters wetter.
The duration and intensity of precipita-
tion may change as well, which increases
the risk of flooding and heavy rain.



In joint community/state projects, the
four regional councils have compiled
flood risk maps for all larger waterways
for all of Baden-Wurttemberg, which
will be updated in the future. The ge-
ographic link is not based on admin-

istrative  boundaries, but waterway
catchment areas. On March 13, 2014 the
Freiburg Regional Council officially gave
the city the flood risk maps for Freiburg
County. They can also be accessed at
hochwasser.baden-wuerttemberg.de.

The flood risk maps provide the foun-
dation for the determination of the pro-
tected goods (health, cultural objects,
environment, business activities) located
in the areas that are at a minimal, aver-
age and high risk of flooding. Flood risk
management plans can be generated on
the basis of the former. They analyze the
potential consequences, risks and dam-
ages of flooding. Moreover, they offer
the chance to be able to use the flood
risk defense insights in emergencies. In a
pilot project, such plans are currently be-
ing compiled for Freiburg.
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Flood at the Schwabentor Bridge

Experience-based results already indi-
cate where Freiburg is particularly af-
fected by heavy rains: depending on the
concentration of the rain, underpass-
es are flooded, gullies are blocked, un-
derground garages, cellars and ground
floor areas are under water. Evaluations
for dewatering concepts are award-
ed in zoning plans, in which, if relevant,
flooding and heavy rain risks are also ad-
dressed with the respective preventative
measures.



FROM KNOWLEDGE
TO ACTION

city, people and the
environment




1. BNE and environmental education

2. Environmental research
3. Environmental management

4. Environmental tourism and
city marketing

5. Citizen advocacy for the
environment

Quality of
life zones

urban design

From knowledge
to action
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Sustainable action hinges on knowledge.
The City of Freiburg boasts a diverse ed-
ucational landscape, which includes en-
vironmental studies.

Many of the programs sprang from
the town. However, associations, initi-
atives, foundations and institutions al-
so offer a broad portfolio. The diversity
of providers goes hand in hand with a
large number of education venues. The
high degree of networking is typical for
Freiburg.

Many players work collaboratively in nu-
merous education programs: sometimes
the programs are offered directly by the
city and many are partially funded by it,
while others fund themselves. They all
provide the basis for the comprehensive
education program available in Freiburg
for sustainable development (BNE).

Freiburg has a great number of non-
school education venues, associations
and initiatives that are committed to sus-
tainable development education.

To structurally move the topic forward,
seven environmental education venues
have been receiving additional funding
from the city since 2015. The planetari-
um, Mundenhof, Weingarten adventure
playground, the WaldHaus Freiburg
Foundation, Kinderabenteuerhof Frei-
burg e.V.,, Solare Zukunft e.V. and the
Eco Station have since been able to in-
tensify and permanently expand their
educational programs for sustainable
development, especially in the childcare
and school segment and for child and

adolescent facilities in the non-formal
sector. Forinstance, the offers of the envi-
ronmental education facilities are linked
more closely with support programs at
schools and childcare centers. Through
these collaborations, they aim to further
develop and bundle the activities and to
transfer good practices on a broad spec-
trum. In addition to the structural rein-
forcement of Freiburg’s environmental
education facilities, the institutions are
developing a BNE Strategy 2020 with
the staff unit “Freiburger Bildungsman-
agement” to broadly drive forward edu-
cation for sustainable development.

Project "Fifty-Fifty” is a very successful
environmental education project. The
City of Freiburg has been offering it to
schools since 1997.

The concept: the prudent behavior of
students and teachers saves energy and
the schools are disbursed half of the cost
cuts. The institutions can use the funds
for school activities, other savings meas-
ures or the production of regenera-
tive energy. The other half of the saved
amount is for the benefit of the city. So
far, 2.2 million Euros have been saved.

At the beginning, 20 schools start-
ed — on a voluntary basis — to use sim-
ple means to save energy and costs. To
date, 45 schools have participated in the
program and prevented the emission of
11,000 tons of carbon dioxide by saving
7.5 million kilowatt hours of electricity, 29
million kilowatt hours of heating energy



and 80 million liters of water. At the same
time, the topic is covered in lessons,
which produces numerous creative activ-
ities and smart ideas at schools. For in-
stance, switches in hallways, classrooms
and toilets were labeled, electrical appli-
ances such as hot water boilers were re-
moved, as were unnecessary lamps and
the coffee machine warming cycle was
replaced with thermal carafes. In lessons
there are always affiliated issues, for in-
stance if the functioning of thermostat
valves is covered in physics lessons.

Freiburg’s planetarium holds a special
place among Germany's stargazing ven-
ues. All of the technical equipment was
initially developed by the vocational
school. Richard Fehrenbach, a machine
engineer who taught there, starting in
1959, assembled cogwheels, lamps,
lenses, electric motors and collector
rings into a dedicated planetarium pro-
jector with a few of his coworkers.

In March 1975 at the Richard Fehrenbach
Vocational School, Baden-Wirttem-
berg’s first post war planetarium opened.

Presentation in the Freiburg Planetarium

Extraordinary and in true Freiburg style,
the program soon extended beyond the
mere depiction of the starry skies. The
carefully produced and pedagogical-
ly smart programs also address environ-
mental and societal issues — elegantly
combined with traditional planetarium
themes. For instance, the depiction of
the sun was combined with a solar en-
ergy presentation as a modern energy
resource.

Climate change and material flows are
also topics at the planetarium. In De-
cember 2002, the planetarium moved in-
to the main station building, along with a
new projector and a planetarium cupola
with a diameter of 13 meters, which now
accommodates 140 individuals. By now,
the planetarium welcomes more than
50,000 visitors a year.

The Richard Fehrenbach Vocational
School is an environmental education
hot spot: the solar tower, built in the ear-
ly nineties, allows students to experi-
ence regenerative energy thanks to its
photovoltaic system and numerous solar
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thermal options. It is also equipped with
a modern solar cooling and heating sys-
tem. A solar teaching path complements
the system, as do a water wheel, a solar
fueling station, a heating basement with
six different heating systems and a wind
wheel on the school property.

The City of Freiburg strives to offer an
ecologically and regionally produced
lunch at its schools. The aim is to use
fresh, high quality ingredients. Fresh and
frozen vegetables must come from con-
trolled organic production.

KonTiKi (Kontakt-Tier-Kind) is the na-
ture-pedagogic education
reation facility in the animal nature
adventure park Mundenhof. Here, chil-
dren have been able to playfully and

and rec-

with all of their senses discover nature
for more than 25 years. Nature becomes
touchable and understandable from a
language and image perspective. The
interaction with animals encourages
children to act selfaccountably. As a re-
sult, they assume responsibility for their
world and experience that they can ac-
tively participate in the protection of na-
ture and the environment. Many children

.Freiburger Umweltgesprache” in the Jazzhaus Freiburg

long to have contact with animals. At
the KonTiKi they familiarize themselves
with the needs, feelings and behaviors
of animals through these encounters.
The processing of animal products, such
as wool, eggs, dairy and honey also lets
children experience animals as resourc-
es. The origins and production of foods
and textiles become comprehensible.
At the same time, they become aware
of the complex processing and interact
with their foods.

Not only does Freiburg’s City Library of-
fer energy and nature protection relat-
ed literature, it also facilitates courses
that teach students how to procure mul-
timedia information with environmental-
ly specific content. Teachers at Freiburg’s
elementary schools can also use the Me-
dia Portfolio Environment and other Me-
dia Portfolios on naturerelated topics.
They contain books, games and CD-
ROMs. Instructional literature on ener-
gy conserving construction is as helpful
to adults as are healthy nutrition publica-
tions. They can also be accessed online
via links. Comprehensive information on
European environmental initiatives and
legislation is available at the Info-Point
Europe.

HERZLICH
; | WILLKOMMEN !

HERZLICH
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“Freiburger Umweltgesprache” is the ti-
tle of a series of presentations that began
in February 2018. The Environmental De-
partment of the City of Freiburg and Fac-
ulty Environment and Natural Resources
at the Albert Ludwig University Freiburg
invite interested citizens to the Jazzhaus
several times a year. Up-to-date informa-
tion on environmental and climate pro-
tection as well as the climate change that
is already evident in Freiburg makes the
series directly accessible and easy to un-
derstand. With this format, the city and
the university aim to foster and enable
the exchange and discourse between
society, science and communal politics
on these important environmental is-
sues. The purpose of the presentations
is to provide impulses that trigger con-
templation and deeper discussions.

Environmental education is part of the re-
sponsibilities of Volkshochschulen (Adult
Education Classes = VHS) anchored in
the law. It is part of the “Politics — So-
ciety — Environment” catalog. The VHS
Teaches the responsible handling of the
environment and natural resources. It re-
flects the importance environmental pro-
tection and policies have attained in the
public eye. The VHS Freiburg does not
only want to do justice to the arising in-
terest in environmental issues, but also
show options for everyone to get active-
ly involved.

This means that environmental knowl-
edge must be shared with participants
and action opportunities must be high-
lighted. In presentations, seminars and
excursions, the VHS Freiburg also ad-
dresses the bigger picture — including
the relationship between environment
and health, the consequences of climate
change or mobility. It discusses concrete
questions on location. Topics may in-

clude waste disposal, sustainable build-
ing or practicebased instructions for
people’s personal interaction with
the environment. This includes even
bee-keeping or gardening work. Also
very popular are programs that focus on
the adventure component. This includes
trips to the Black Forest, the Ortenau or
the Markgraflerland. Thanks to numer-
ous collaborations with partner institu-
tions working in environmental fields, the
Volkshochschule Freiburg can offer all
target groups fundamental information
and competencies that are of relevance
for the interaction with the environment.

In 2020 we are not only celebrat-
ing 900 years of Freiburg, but also the
400-year-anniversary of the Botanical
Garden. Established in 1620 as the Bo-
tanical Garden of the University of Frei-
burg, it was destroyed several times over
the course of its history and always re-
built. As a scientific venue of the Univer-
sity of Freiburg it is a diverse place for
research and teaching.

Botany students can find virtually all
plants they have to know as part of their
flora studies in the Botanical Garden. Bi-
onics is a central research topic.

Botanical Garden
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WaldHaus Freiburg
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Today's Freiburg Botanical Garden cul-
tivates around 6,000 different plant spe-
cies from all over the world. In 1879 it
also opened up to the public. Thus it is
not only a teaching venue. It is a place
where everyone who is interested can
contemplate the diversity of local and
exotic natural beauties and put their
everyday cares on hold. The four green-
houses and a topically structured out-
door space showcase not only beauty,
they also make it possible to study the
systematics of plants and their develop-
ment. Visitors can explore the Botanical
Garden on their own or join one of the
numerous guided tours.

The WaldHaus Freiburg opened in 2008
as an innovative education and informa-
tion center on subjects such as forest,
sustainability and use of wood. The ob-
jective of the operator — the WaldHaus
Freiburg Foundation — is to familiarize
people with the ecosystem forest and its
multiple functions for society.

The WaldHaus aims to create aware-
ness among its visitors for the needs of
the forest and its sustainable use. To that

end, the WaldHaus bundles the compe-
tences available in the region as far as
forest and sustainability are concerned
and networks them beyond expert and
national boundaries.

In recent vyears, the WaldHaus has
evolved into an education, knowledge
transfer and information hub, which
makes sensual and practical experienc-
es as well as communication between
young and old possible. The topic “Ed-
ucation for sustainable development”
(BNE) plays a particularly prominent
role. Through the establishment of long
term and innovative education projects,
it was possible to accentuate highlights.
Besides the Forest Laboratory and the
Timber Workshop, the most important
learning and experience site, is the ad-
jacent Stadtwald. Thanks to the im-
plementation of the BNE in the state’s
curriculums, the work of the WaldHaus is
continuously gaining interest.

Going forward, the new "“Wald&Kli-
maschutzlabor” will in particular pro-
vide students in higher education with
content on the topics of forest and cli-
mate. The showrooms on the top floor
of the building offer alternating exhibits,
the comprehensive yearlong program,
group offerings and vacation programs,
while the attractively designed outdoor
space offers a broad and interesting
spectrum to the general public.

The Eco Station on the Flickigersee is
a key environmental education center
in the Freiburg region. The ecological
model building with its extraordinary
architecture is one of the oldest insti-
tutions of its kind in Germany. The Eco
Station offers event series, seminars,
projects and workshops on nature con-
servation, environmental education and
sustainable development to the public,



most especially to students. In cooper-
ation with the Independent Waste Man-
agement Freiburg (EAF), it presents,
among other things, environment-ped-
agogic programs on the subjects of
waste prevention or composting to stu-
dent classes, kindergartens and the
general public in Freiburg (e.g. the com-
plimentary “Waste Days at Schools,”
the "Green Classroom,” “"Composting
Advice” or the "Environmental Theat-
er Days"). Project “Climate Trax” also
makes an interactive experience of cli-
mate protection possible through “Mo-
bile Learning.” Training as an “Energy
Advocate” is being offered and project
“BildungKlima-plus” was established as
the "Educational Center Climate Protec-
tion Center” in Freiburg.

The Eco Station building with its heat in-
sulated clay walls has had a solar pow-
er system since it was built in 1986. With
an output of one kilowatt, it was the larg-
est in Germany at the time. Today, the
Eco Station is among the first certified
CO,-neutral environmental education
centers. Visual eyecatchers are espe-
cially the green wood cupola roof and
the adjacent organic garden. From the
start, the construction of the Eco Station

by the Alliance for the Environment and
Nature Conservation (BUND), received
support from the start from the City of
Freiburg and the “Nature Conservancy
Fund Foundation Baden-Wirttemberg”
and still does today.

Freiburg's environmental educator Solare
Zukunft e.V. has assumed responsibili-
ty to make transparent the interdepend-
encies between climate protection and
energy consumption in the context of
sustainable development and to pres-
ent practical action options for everyday
applications. Children, adolescents and
adults are to be made aware of sustain-
able, responsible interactions with ener-
gy and resources. A diverse education
portfolio tailored to the needs of kin-
dergartens, schools and communities as
well as a continued education program
for teachers aim to transport the con-
tent. As a result, topics renewable en-
ergy and energy use are introduced in
daycare centers and schools with the aim
of achieving sustainable developments.
Solare Zukunft e.V. has received several
awards for its work and doesn't just make
a difference on the local level, but is part
of a global network.

Eco Station Freiburg
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The ECOtrinova association is a region-
al alliance for the common good. It
consists of environmental research, con-
sulting and education institutions, citi-
zens, associations with an environmental
orientation, initiatives, offices and com-
panies as well as other interested parties
from the region on the southern Upper
Rhine. The association’s work benefits
the public.

ECOtrinova cooperates with its member
organizations and institutions as well as
other establishments, such as the tri-na-
tional Energie-3Regio network, the ECO
Foundation for Energy-Climate-Environ-
ment, the ZEE Center for Renewable En-
ergy as well as other institutions and the
student representatives of the University
of Freiburg.

ECOtrinova e.V. conducts an entire se-
ries of joint projects in Freiburg and
the region — some even beyond nation-
al boundaries. It also engages in criti-
cal education, information and lobbying
work. Special emphasis must be placed
on the Saturday Forum, which has been
hosted since 2006 and attracts a lot of at-
tention. Under the auspices of the Mayor
for the Environment, it also received an
award from the State of Baden-Wirttem-
berg. In semester programs, the associa-
tion organizes presentations, discussions
and tours on climate protection, energy,
environment and sustainable develop-
ment, always in Saturdays. The presenta-
tions are open to all and reach a lot of
participants. The subsequent excursions
on innovative projects also enjoy great
attendance regularly.

The fesa e.V. has been active in the field
of climate protection and renewable
energy in southern Baden since 1993.
The central topics are fundamentals
and effects of climate change, climate

change adaptation, energy revolution
and renewable energy as well as climate
protection (efficiency, sufficiency, con-
sumption). Besides policy work, commu-
nal campaigns, networking and public
relations work, education for sustainable
development (BNE) and environmental
education are the focal points of the as-
sociation’s work. Various school projects
package the topic in an age adequate
manner and deliver it to elementary and
higher education schools. Ages range
from first class to senior class.

In addition, fesa e.V. works in adult edu-
cation through VHS courses and also en-
gages in the training of multipliers, such
as teachers, climate protection manag-
ers and parents. Moreover, on the com-
munity and county level it advocates for
the promotion of BNE.

The Innovation Academy, an alliance for
the common good domiciled in Frei-
burg organizes excursions, expert travel,
seminars and workshops in the Europe-
an tri-country region — Germany, France
and Switzerland. The destinations in-
clude innovative and future-ready com-
panies, institutions and model projects.
The central topics are renewable ener-
gy, urban planning, new construction,
transportation, waste management, wa-
ter utilities, nature conservation, agricul-
ture and sustainable tourism.

Based on practical examples, the In-
novation Academy e.V. shows how sus-
tainable development can be initiated
in urban and rural areas. In conjunction
with seminars, presentations and excur-
sions, interested individuals receive in-
formation and impulses for their own
projects.

Pedagogic programs, such as tours, ral-
lies or quizzes, offer students fun and at
the same time deeper insights into the



topic of sustainability and allow them
to experience them from the innovative
side. Based on their age, projects are
offered for all types of schools and the
different subjects interactively. Upon re-
quest, they are also offered in English
and French starting on class level 7.

In 1996, a parent initiative established
the Kinderabenteuerhof Freiburg e.V. as
an association for the common good.
Since 2002, the association has been ac-
credited as a purveyor of open and non-
school children’s and youth assistance
and is a member of the Alliance of Ad-
venture Playgrounds and Youth Farms.
The objective of the association is to fos-
ter children and adolescents through
the operation of an adventure play-
ground with an inclusive and ecologi-

cally oriented profile. Central elements
in the program refer to applied ecology.
This includes natural cycles, the careful
handling of resources, the use of (self-
made) organic foods and the use of re-
generative energy. The goal is to have all
children and adolescents test and expe-
rience an autonomous and community
responsible interaction with other peo-
ple, animals and nature.

The integrative nature and animal-ped-
agogic approach offers a broad field for
learning and experiences. In addition
to traditional scholastic training of intel-
lectual skills, it teaches especially social,
ecological, artistic-artisan and nature as
well as animal care competences. Here
it is possible to gain experiences many
urban children lack completely these
days.

Cherry picking on the Kin
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In Freiburg, environmental research be-
gan in the 1970s. This was affiliated with
the resistance against the nuclear power
plant Wyhl on the nearby Kaiserstuhl. In
November 1977, 27 citizens established
the Freiburg Eco Institute and brought
their broad expertise in the fields of en-
gineering science, physics, chemistry,
law and theology to the table. The ini-
tiator was a law office that took legal ac-
tion against the NPP Wyhl. By the way: it
was also the Freiburg Eco Institute that
deployed the term “energy revolution”
early-on — it was the title of a book pub-
lished in 1980.

Today Freiburg's environmental research
network comprises renowned institu-
tions, such as several of the Fraunhofer
Society. The world association solar re-
search — the International Solar Ener-
gy Society (ISES) — also has its seat in
Freiburg. The association came to Frei-
burg in 1995 from Australia, after the
city had emerged as a solar center that
was internationally recognized. Anoth-
er institution in Freiburg is the ICLEI, the
international convention of cities and
communities committed to sustainable
development. Its European administra-
tion took up residence in Freiburg.

Moreover, numerous federal and state
agencies with environmentally specific
assignments make Freiburg their home.
The Federal Agency for Radiation Pro-
tection (BfS) has an office in the city,
which operates a measuring station on
Freiburg's Schauinsland Mountain, which

is leading in air monitoring in Germa-
ny. This station also has a long history.
In 1946, researchers at the Albert Lud-
wig University conducted experiments
for the characterization of cosmic radia-
tion in the high elevations of the Black
Forest. They were able to prove the pres-
ence of traces of radioactivity and pre-
cipitation samples for the first time in
1953, which were the results of nuclear
weapons testing.

Since 1957, the measuring station on
the Schauinsland has been monitoring
the atmosphere completely for artificial
and natural radioactivity. Not far from the
BfS-Station is also the Leibniz Institute for
Solar Physics, which was originally found-
ed as the Kiepenheuer Institute for Solar
Physics and researches physical process-
es on and inside the sun from an experi-
mental and theoretical perspective.

The environmentally relevant research
in Freiburg also includes a field office
of the Max-Planck-Institute for Chem-
istry, which researches fire ecology, the
Chemical and Veterinary Research Of-
fice (CVUA) of the State of Baden-Wurt-
temberg, the Forestry Experiment and
Research Institute Baden-Wirttemberg
(FVA), the State Agency for Geology,
Raw Materials and Mining (LGRB) as well
as the State Vintners' Institute Freiburg.

Freiburg's reputation as a city of envi-
ronmental research is dominated pri-
marily by the Fraunhofer Institute for
Solar Energy Systems (ISE). It was estab-
lished in July 1981, i.e. at a time when
solar research for many in science and



technology still appeared to be unten-
able. However, Freiburg physicist Ado-
If Goetzberger, who previously worked
at the Fraunhofer Institute for Applied
Solid Body Physics, recognized the po-
tential of solar energy early-on. Against
quite a bit of resistance from German
politicians and scientists, he created an
institute that would eventually grow into
the second largest institute of the Fraun-
hofer Society and the largest European
solar research institution boasting more
than 1,200 employees.

Numerous spin-offs of the ISE as well as
service offices and organizations soon
moved to this innovation-driven loca-
tion: from a solar factory to the energy
agency Regio Freiburg, from the consult-
ing firm to solar architects, from the ze-
ro emissions hotel to artisan operations
engaged in solar technology. In 1994 in
Freiburg, the “Heliotrop” was the first
plus energy building in the world, fol-
lowed by the plus energy neighborhood
“am Schlierberg” with the first commer-
cial plus energy building, the “Sun Ship.”

While it is especially known for its so-
lar research, Freiburg was and is also
groundbreaking in other sectors of Ger-
many. For instance, the University Clinic
took a leading role in Germany in envi-
ronmental medicine, hospital ecology
and hygiene at an early stage. Closely
affiliated with the University Clinic, the
Viamedica Foundation for healthy med-
icine, whose goal it is to foster sustain-
able pharmacy and chemical practices
and to safeguard patient as well as staff
protection through environmentally con-
servative hospital hygiene, has been ac-
tive in Freiburg since 2002.

In 2007, the Albert Ludwig Universi-
ty rolled out the Center for Renewable
Energy (ZEE) as an interdisciplinary and
faculty-spanning institution. It is the re-
sponsibility of the ZEE to bring together
all scientific institutions tasked with re-
newable energy in research and teach-
ings of the university as the central
scientific organization.

The “Sun Ship” in the Vauban district
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At the old freight station
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A vast variety of centers and faculties of
the university are now part of Freiburg's
environmental research. The Freiburg
Material Research Center (FMF) and the
Freiburg Center for Interactive Materials
and Bio-Inspired Technologies (FIT) are
engaged in material science and ener-
gy research beyond faculty boundaries.
Objectives include the development of
energy autonomous micro systems, i.e.
solutions that do not need energy. They
are for instance linked to medicine, e.g.
in the form of mini fuel cells that use
the glucose from the blood to generate
electricity to be able to power pacemak-
ers without batteries.

Many new institutions in the environ-
mental research sector were developed
in Freiburg. For instance, in October
2015, the Institute for Sustainable Tech-
nial Systems (INATECH) was established
at the Technical Faculty of the university.
It shows exemplarily what Freiburg un-
derstands interdisciplinary research to
be. INATECH is backed by the Sustaina-
bility Service Center, which the university

built in partnership with the five Fraun-
hofer Institutes in Freiburg. The spec-
trum of topics they cover is very diverse:
besides the Fraunhofer ISE as Freiburg's
largest Fraunhofer Society institution, it
includes the Institute for Short Time Dy-
namic (Ernst Mach Institute, EMI), the In-
stitute for Applied Solid Body Physics
(IAF), the Institute for Physical Measur-
ing Technology (IPM) and the Institute
for Material Mechanics (IWM). INATECH
is expanding the research and teaching
spectrum by adding engineering sci-
ence-based sustainability research.

Now it offers a master and bachelor
program under the title “Sustainable
Systems Engineering.” It focuses on sus-
tainable materials produced in an en-
ergy and resource conserving manner.
They provide the foundation for sys-
tems that make dependable renewa-
ble energy supply and its storage as well
as efficient uses possible. The modemn
materials also safeguard the resistance
and adaptability of systems. This is also
called resilience vis-a-vis short and long
term changes, such as natural disasters
or climate change.

b



Natural resources

The University of Freiburg also became a
science pioneer as a result of the profes-
sional advancement of ecological top-
ics. Since January 2013, the Faculty for
Environment and Natural Resources has
existed in Freiburg with three large insti-
tutes (Forest Science, Geo and Environ-
mental Nature Science, Environmental
Social Studies and Geography).The cen-
tral research object of the faculty is the
analysis of interactions between human,
society and the environment, in particu-
lar under the aspect of global change.
This includes the sustainable use of nat-
ural resources and renewable energy,
the protection of the basics of life (soll,
water, air, biodiversity), the adaptation to
global changes and the handling of nat-
ural risks and hazards.

Examples of the university’s environmen-
tal research in Freiburg today are gradu-

ate degrees in subjects such as forestry
and environment, geography of global
change, environmental natural sciences
or timber and bioenergy. Master cours-
es in environmental governance and re-
newable energy management are also
available.

Research centers for students

Up and coming talent must also be
mentioned. The association Schiler-
forschungszentrum Region Freiburg e.V.
(SFZ) has existed since 2017 and the City
of Freiburg is one of its sponsors. In the
region, the association has set up several
institutions in which children and adoles-
cents conduct research, experiment and
develop outside of the classroom. These
student research centers are bound to
come up with ideas to improve the en-
vironment and many young people
who participate may choose a career in
science.

University of Freiburg




In Freiburg’s economy - besides the
medical and healthcare sector — energy
and environment are two topics that play
a major role. One important player in this
segment is the Fraunhofer ISE, which
acts as the incubator for different com-
panies in the renewable energy field.

For a total of ten years, the business of-
fice of the cluster initiative Green City
Freiburg, which is part of the Freiburg
Wirtschaft Touristik und Messe GmbH
& Co. KG (FWTM), has been networking
the now 150 member companies and
institutions. The focus of this regional
network is on renewable energy, environ-
mental technology, sustainable architec-
ture, mobility as well as research and
development.

In Freiburg’s environmental manage-
ment, the Solar Info Center (SIC) plays
a key part. As a technology and service

Installation of a photovoltaic system

center for renewable energy, the organ-
ization near the fairgrounds bundles a
variety of competent partners for ener-
gy optimized planning, construction and
management. It offers effective access
to sustainable solutions that are ecolog-
ically and economically expedient. Forty
businesses offer products and services at
the competency center — from the local
to the global energy revolution.

Another light house project that reach-
es well beyond the boundaries of Frei-
burg is the >Smart> Green Accelerator
for young, innovative foundation pro-
jects with a lot of potential established in
July 2017 by the FWTM with private in-
cubator Grinhof. Besides the develop-
ment of sustainable (tech) start-ups in the
fields of renewable energy, environmen-
tal technology and retail, it fosters active
collaborations between innovative en-
terprises and promising new businesses.



One unique company at the creative
park Lokhalle Freiburg at the former car-
go station is the international module
Green Digital Activator. It is a start-up
development program in which profes-
sors and students from Tel Aviv and Frei-
burg participate.

Hence, the city partnership between Tel
Aviv-Yafo and Freiburg, which was offi-
cially sealed in 2015, gains an additional
business dimension and quality beyond
merely civil and cultural exchange.

Freiburg has a long tradition of environ-
mental management events. The pro-
tests against the Wyhl nuclear power
plant ushered in a tradeshow for envi-
ronmental products in the Kaiserstuhl,
which grew consistently. In 1980, for
space reasons, it relocated to Freiburg.
Under the name Eco Fair it quickly at-
tracted pan-European attention. From
appropriate  build-
ing materials to consumer products, it
showed a wide range of items that were
part of a fledgling eco business. By the

environmentally

end of the 1990s, the concept of the Frei-
burg Eco Fair survived and the demand
for specific technologies, in particular
solar technology, rose. In 2000, the solar
technology fair Intersolar, which had pre-
viously been hosted in Pforzheim, was
brought to Freiburg and replaced as Eco
Fair as an industry event. The Intersolar
saw enormous growth on Freiburg’s fair-
grounds — from 7,000 to 35,000 square
meters. It also won an international au-
dience. With the still rapid growth of the
solar industry, Freiburg also remained an
interim stop.

In 2008, the Intersolar relocated to Mu-
nich. The internationalization strategy of
the Intersolar also began in 2008 and re-
sulted in dedicated events in the Unit-
ed States, China, India, Brazil, the United
Arab Emirates and Mexico. Freiburg’s
Business Promotion and Fair Corpora-
tion FWTM with its own internationally
active subsidiary FMMI (Freiburg Man-
agement and Marketing International)
remained a cohost even after the depar-
ture from Freiburg and to date plays an
important role in the organization of the
global events.

Kreativpark Lokhalle
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The growth of the Intersolar contin-
ued. In 2011, close to 2,500 exhibitors
presented their products in Munich on
160,000 square meters, making it the
world'’s largest solar busines event. How-
ever, a phase of massive industry consol-
idation followed. The markets collapsed
and many production segments were
transferred to Asia. The industry, and the
tradeshow, have once again been grow-
ing significantly for several years and is
making content progress.

New products for construction
sustainability — The GETEC

Upon the relocation of the Interso-
lar from Freiburg, the FWTM launched
the new Gebaude.Energie.Technik (GE-
TEC) tradeshow in Freiburg. It evolved
into the leading tradeshow for ener-
gy efficient planning, construction and
modernization as well as renewable en-
ergy and healthy living in the southwest
of Germany.

Over the course of three days, every year
it reaches a broad target group with a
highly innovative market overview: pri-
vate and commercial builders, real es-
tate owners and enterprises funding
construction, experts from the fields of
architecture, planning, skilled trades and
energy consulting as well as communal
decisionmakers.

By now, the GETEC is considered the
“energy revolution barometer” of the
region, because it shows the latest de-
velopments, market trends and innova-
tions from the region and for the region.
More than 2,000 visitors from all over the
southwest of Germany and beyond used
the broad portfolio of energy consulta-
tions, product information and expert
presentations in 2019.

Wilhelmsdorfer Street







Besides the idyllic nature in the Black
Forest and in the Dreisam Valley, its his-
toric old town and the scrumptious food
scene in Baden, environmental topics
bring a lot of visitors to Freiburg. More
than 25,000 expert guests from about 45
nations come to the city each year. This
is not because Freiburg offers spectac-
ular large projects, but because of the
large number of model projects and a
broad spectrum of “green competen-
cy,” which is groundbreaking. Primari-
ly, these are examples that encourage
emulation and the expert guests like to
see them. Hence, Freiburg is evolving in-
to a stronghold of ecological inspiration.
The most common question frequently
is: Why did Freiburg embark on this jour-
ney so soon? The response is multi-fac-
etted. Certainly, the prevention of the
construction of the nuclear power plant

Business guests from Freiburg’s South Korean partner city Suwon

in Wyhl, which gave the region an eco-
logical identity, played a big part in it.
This was compounded by the creativi-
ty, the wealth of inventions and the spirit
of trial and error, which Baden-Wurttem-
berg is known for. However, the attitude
in Freiburg always had a lot of ecologi-
cal undertones. Moreover, as a city that
offers a high quality of life, Freiburg al-
ways attracted young people and they
brought new ideas to the table. Hence,
this university town steeped in tradition
evolved into a modern workshop of the
future, where one contemplates — inno-
vatively and in the absence of dogmas —
new concepts that reconcile savoir vivre,
sustainability, ecology and economy.

Freiburg benefitted from its size time
and again. A city researcher once called
it a “purse sized metropolis” — small
enough to change, large enough to be
taken seriously. Around the world, espe-
cially in countries like China, South Korea

£ ar
[/ {
3 e ||/

SEAl RRHIACH £l majo| w2 AN PHHS
suwon City Policy Research Delegation to Freiburg im Breisgau’ ',

2018. 05.10. ~ 5. 19. Agu




and Japan, Freiburg has long been con-
sidered the green model city. Communi-
ties, business representatives, architects
and urban planners all want to learn and
profit from Freiburg's experiences. In par-
ticular Freiburg's appearance as a part of
the Urban Best Practices Area during the
World's Fair EXPO 2010 in Shanghai has
boosted the international popularity. The
industry tourists, who Green Map in hand
embark on the Green-City-Tour through
Freiburg on bicycles, are often pathfind-
ers and door openers for “standard” city
tourism and the attraction of companies.
These special eco tours of Freiburg and
its highly creative environs are organized
by private providers.

Today, Freiburg maintains twelve city
partnerships and environmental policy
issues are often part of the exchange.
With Isfahan (Iran), solar collaborations
are already underway, while Freiburg
built Italy’s largest photovoltaic system
with its Italian partner city Padua. With
Besancon in France, Freiburg has made
an agreement as part of a convention to
continuously engage in exchanges on
sustainable urban development. With
the Ukrainian City of Lviv contacts with
the network of energy efficient towns in
Ukraine have been established to bring
the plans for houses and renewable en-
ergy up-to-date. Currently, the city ad-
ministrations of Lviv and Freiburg are
working on the implementation of a pro-
ject sponsored by the Federal Ministry
for Economic Cooperation and Devel-
opment. In Lviv, this project calls for the
energetic refurbishment of a multi-fami-
ly home and of a school as model build-
ings. It also makes the first LED lighting
in public areas possible.

In the fall of 2017 in Wiwili (Nicaragua) a
project for the improvement of drinking
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water supplies in rural areas was com-
pleted. Tel Aviv and Freiburg are collab-
orating on a concept and the planning
of new city quarters and are sharing their
experiences in the mobility sector as well
as with the foundation of start-ups. Last,
but not least, the South Korean partner
city Suwon and Freiburg are joint ad-
vocates in the Eco Mobility Alliance, a
global network of cities that aims at sus-
tainable mobility.

In conjunction with the International Sis-
ter Cities Conference eleven of Frei-
burg’s twelve partner cities met for a
joint conference in October 2018, to dis-
cuss the local implementation of the UN
sustainability goals. The international
network of city alliances on sustainability
comes together in Freiburg either way:
since 1991 the European Secretary of the
International Council for Local Environ-
mental Initiatives (ICLEI) has had its seat
here. The many activities of the ICLE| al-
so include the Local Renewables Confer-
ence, which has been hosted in Freiburg
eight times since 2007.

Freiburg is also a member of the Euro-
pean Green Capital Network, which was
established in 2014. It serves as the plat-
form for the exchange between cities on

Viewing of a
photovoltaic system
in the city center
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topics such as climate protection, recy-
cling, green zones in cities and sustaina-
ble mobility. In November 2018, 20 cities,
Freiburg among them, passed a “call
for action,” suggesting to cities around
the world to become more sustainable

through the creation of a “green move-
ment” to develop even greater resil-
ience against climate change.
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With the Green City Office in the Depart-
ment for International Contacts, Frei-
burg, in cooperation with the Freiburg
Wirtschaft Touristik und Messe GmbH
& Co. KG (FWTM) has created a central
point of contact for all business visitor
groups from Germany and abroad.
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There, they receive information on sus-
tainability programs in Freiburg. Cus-
tomized visitor programs are organized.
To that end, the Green City Office works
with outside service providers. Official
“Partners of the City of Freiburg i.Br. —
Green City” for sustainable discovery
tours all across the city and the region
are Aiforia, Freiburg Future Lab, Innova-
tion Academy and OSM Maeda as con-
tacts for Japanese delegations.

On behalf of the city, more than 170
FWTM employees are engaged in the
promotion of business and tourism. They
also manage tradeshows and congress-
es, the operation of event venues as well
as large and regular events. Since its es-
tablishment in 1987, the responsibili-
ties of the FWTM have been expanded
step-by-step. Full of ideas, flexible and
efficient, it contributes to the positive
development of the city and the region.
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About a third of Freiburg's population
volunteers in one of the more than 1,800
associations for the common good or
in one of the countless initiatives and
groups. Surveys confirm that another
third of the citizens is highly interested
in such advocacy. However, information
and contact options are frequently not
available. Many volunteer activities per-
tain to the protection of nature and the
environment.

Creek adoptions are particularly popular.
Since 1986, Freiburg's citizens have en-
gaged in such adoptions and assume re-
sponsibility for a concrete piece of their
local environs. About 50 groups consist-
ing of kindergartens, schools, associa-
tions and individuals now participate in
the initiative.

In joint projects, participants get to in-
tensively know a piece of nature and al-
so pursue the objective to improve the
ecology on site. The assignments are di-
verse: sometimes the group cleans the
creek, other times the volunteers check
the water quality or remove plants that
are not appropriate, for instance invasive
neophytes, i.e. types of plants that do
not have their natural habitat in Germa-
ny. They upgrade the habitats of special
flora and fauna, work in cave brooder,
amphibia and dragonfly protection or
take creative environmental action in ar-
tistic efforts.

Water pedagogic well founded training
and accompaniment is extremely im-

portant. The project is supported by the
Forderverein Bachpatenschaften Frei-
burg e.V., which also provides the creek
adopters with free compatible tools.

Project “Freiburg packt an” (Freiburg
does it) is also well-known and popular.
In 2003, the Garden and Civil Engineer-
ing Office rolled out the initiative. Since
then, participants have been develop-
ing project ideas on the city ecology un-
der the joint label and they implement
them. Annual projects with changing fo-
cal points that can be adjusted to new
circumstances, are also available. “Frei-
burg packt an” is always open to new
ideas from activists; the Garden and
Civil Engineering Office helps with the
implementation.

For instance, volunteers were able to as-
sist with the ecological high grass mow-
ing project, which requires city green
zones to be mowed less often than in the
past, which makes them more habitable
for insects.

Other joint activities include measures
to mitigate the chestnut weevil. Citizens
stuff chestnut leaves into closed bags.
Freiburg citizens also combat the am-
brosia plant proliferation, which can trig-
ger strong allergic reactions. Moreover,
they have the opportunity to adopt a
park, playground, the Old Cemetery, the
youth traffic school or other properties
temporarily, for one to two years. For the
small space ecology, project “Freiburg
bliht auf” (Freiburg in Bloom) is particu-
larly enriching. Citizens take care of the



tree disks in front of their homes and ren-
der them green. Wildflower seeds and

planting material are provided by the
Eco Station.

Kick-off event for
,900 Years - 900 Tree Beds”
with Mayor Martin Horn
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