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WELCOME TO SBE19 GRAZ

Dear ladies and gentlemen,
Dear colleagues,

we would like to welcome you to the Sustainable Built Environment D-A-CH Conference 2019 (SBE19
Graz) - Transition Towards a Net Zero Carbon Built Environment. Together with other events in the SBE-
series, the goal is to prepare for the World Conference in 2020 in Gothenburg (WSBE2020 - Beyond
2020).

The aim of SBE19 Graz is to enable an exchange between scientists, practitioners, politicians and the
interested public on matters regarding innovative construction products, sustainable buildings, modern
design methods and tools, sustainable urban neighborhoods and future-proof urban development. This
includes new business models and instruments on green financing as well as national and regional stra-
tegies to implement sustainable development principles in the construction and real estate sector. For
the first time, this regional conference has been jointly organized by institutions from Germany, Austria
and Switzerland following the “D-A-CH” format.

The 145 international scientific committee members put a lot of effort into the double-blind peer review
process of the scientific contributions and selected the best contributions for presentations, which are
available as open source, indexed publications. 188 scientific presentations from more than 30 countries
highlight the wide scope and complexity of international research activities that address sustainability
issues for the built environment. The program is structured accordingly including the following topics or-
ganized in six parallel sessions: Buildings, Building Design, Processes, Products, Education & Economy
and National Issues.

The matter of climate change has been stated clearly by the IPCC: Every degree of warming counts,
every year of delay counts and every decision counts. It is now being increasingly discussed how the
demands for climate protection can be translated into concrete design requirements, e.g. in terms of
environmental budgets or environmental target values. Swift action is required and the advice of our
colleagues in climate and environmental research is becoming ever more urgent. What is needed are ge-
neral sustainability guidelines as well as practical solutions such as planning and assessment methods,
innovative construction products and building solutions.

The role of the construction and real estate industry in developing answers to the current prob-
lems is crucial. The construction, maintenance and adaptation of the built environment is a ba-
sic prerequisite for social and economic development. On the one hand, these activities requi-
re significant amounts of energy and initiate material flows and green house gas emissions that
impact the global and local environment not only during construction, but for a long time there-
after — typical lock-in factors. On the other hand buildings, cities and infrastructure are not only af-
fected by climate change but are also expected to protect people from the undesirable effects of
climate change. Therefore, the sector has multiple tasks, the most pressing one being to exploit the sa-
vings potential of the sector with appropriate support through setting suitable framework conditions and
policies. Greenhouse gas emissions must be reduced to 50% by 2030 and industrialized nations must
achieve net zero emissions by 2050. That is an enormous challenge, but the stakes are high and the
building and related industry sector must and will contribute to the effort.

From a complex analysis perspective, topics other than mitigation should not be neglected - examp-
les are health protection, comfort, durability, adaptability, resilience, decommissioning and recyclability
(circular economy) or affordability. Frequently, this not only results in synergies but also in trade-offs,
sometimes conflicting goals, which only become recognizable and solvable in an integrated, systemic
approach. Methodological approaches such as technology assessment or comprehensive sustainability
assessment therefore remain indispensable.
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The SBE19 Graz addresses questions with additional complementary formats to the regular scientific
presentations. Aspects of climate change (SDG 13) and the role of sustainable cities and municipalities
(SDG 11) will be discussed in roundtable events at the pre-conference. In the special fora specific topics
will be discussed in a workshop character, for example regarding LEVEL(s), CRP special requirement 7,
the further development of EPDs, sustainability performance of construction products (steel, concrete,
wood and plastics). Last but not least, a focus will be put on how universities and research institutes can
contribute to sustainable development with their own responsibility and their own building stock — where
your valuable contribution would be highly appreciated.

The days of exchange and discussion at this conference at Graz University of Technology are also an
important signal: inspiring cooperation and scientific exchange across all borders is not only possible but
necessary - limiting global change within planetary boundaries.

Our organizing team made a special effort to make this event itself a more sustainable one following
Green Events Austria suggestions.

SBE19 Graz provides a special setting to refresh existing contacts and create new partnerships and
friendships. We hope that your stay in Styria, the green heart of Austria, will stir active discussion and
we are looking forward to hear your thoughts and views to progress the Transition Towards a Net Zero
Carbon Built Environment.

With kind regards,
SBE19 Graz Chairs

Abluondl. Sonse ﬁdm

Assoc. Prof. Dipl.-Ing. Dr.techn. Prof. Dr.-Ing. habil. Prof. Dr.
Alexander PASSER, MSc, Thomas LUTZKENDOREF, Guillaume HABERT,
TU Graz KIT ETH Zurich
Em.O.Univ.Prof. Dr.phil. Univ. -Prof. Dipl.-Ing. Dr.techn.
Helga KROMP-KOLB, Michael MONSBERGER,
BOKU Wien TU Graz

credit: JOfotografie
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Dear SBE19 Graz participants,

sustainability is one of our most eminent topics. It is a necessity for our
dealings with nature and scarce or even infinite resources. A responsibility of
pressing urgency for all mankind, it is an obligation we owe to future genera-
tions. One of the most important contributions we can make for this so very
urgent task is to achieve sustainable construction.

The development of sustainable solutions is not an effort limited to single
scientific disciplines as we strive for sustainability. Interdisciplinary approa-
ches are key to effectiveness and success through a broad front and are on
high demand. TU Graz fosters multiple concepts and focusses on interlinking
them. Our Field of Expertise Sustainable Systems — one out of five internati-
onally outstanding research areas — involves researchers from all our seven
faculties and half of our around 100 institutes. Its research topics range from
future-oriented urban planning, innovative building technologies and energy
systems to the use of renewable energy sources, intelligent energy networks
and green mobility.
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The topic is well represented in our graduate and continuing education. Furthermore, our students or-
ganize sustainability events on a regular basis. Our internationally successful student teams work on
projects ranging from lightweight concrete to energy-efficient vehicles.

The initiative UniNEtZ unites Austrian universities and relevant official institutions in contributing to the
goals defined and pursued by the United Nations Sustainable Development Agenda. Under the leader-
ship of the TU Graz Sustainability Advisory Board, our university and the University of Graz co-ordinate
our universities contributions make to the UN sustainable development goal (SDG) 11 of ensuring susta-
inable cities and communities. Furthermore, contributions are made to work on quality education (SDG
4), clean water and sanitation (SDG 6), affordable and clean energy (SDG 7), industry, innovation and
infrastructure (SDG 9), responsible production and consumption (12) and climate action (13).

This conference will bring valuable contributions and yield practical results for the diverse facets and the
assignments of sustainable construction. Experience an inspiring visit to Graz University of Technology
while participating in fruitful discussions and gaining new insights.

Yours,

Univ.-Prof. Dipl.-Ing. Dr.techn. Dr.h.c.mult. Harald Kainz
Rector of Graz University of Technology, Austria
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Dear participants of the SBE19 Graz,

as the President of Karlsruhe Institute of Technology, KIT — The Research Univer-
sity in the Helmholtz Association — it is my great pleasure to send you greetings
from the executive board as well as the employees and students.

In an era of intense struggle to achieve the internationally recognized sustainable
development goals, it is particularly important to put scientific knowledge at the
service of society and to strengthen international cooperation. This also applies
to the subject areas of design, construction, renovation and use of buildings, sus-
tainable urban development and sustainable energy supply. After participating in
the preparation of the SB13 in Munich and the SBE16 in Hamburg, KIT is now in-
volved in the implementation of the SBE19 in Graz — for the first time as partners
with institutions from Austria and Switzerland in a transnational format. KIT staff
have directly participated in the Advisory Board and the immediate organization,
as well as making scientific contributions to the conference.
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At KIT, around 9.300 employees are working together on a broad disciplinary basis in natural sciences, en-
gineering, economics, humanities and social sciences. KIT offers research-oriented studies to prepare its
25.000 students for responsible tasks in society, economy and science. Our aim is to make significant contri-
butions to global challenges in the fields of energy, mobility and information.

Innovations at KIT bridge the gap between knowledge and application for the benefit of society, economic
prosperity and the preservation of our natural resources. According to this mission, knowledge for society and
the environment is developed and taught at the research university. Due to its broad profile, KIT’s divisions
and institutes are able to almost completely map the value added chains of the construction, real estate and
energy industries. This approach allows us to develop products, technologies, assessment methods and
business models that contribute to sustainable development. Thus, KIT has successfully dealt with these key
issues: (1) development and testing of sustainability assessment systems for buildings and neighborhoods;
(2) analysis of building-related energy and material flows in regions; (3) development of indicators for asses-
sing energy supply systems.

The organization of scientific disciplines of KIT is purposely structured in five divisions: I: Biology, Chemistry
and Process Engineering, Il: Informatics, Economics and Society, Ill: Mechanical and Electrical Engineering
and V: Physics and Mathematics, deal with research issues with direct relevance to the topics of construction
and energy industry. Division IV provides a center for all topics of the natural and built environment. The crea-
tion of three overarching strategic fields: ,Energy*, ,Mobility“ and ,Information®, ensures that targeted research
contributions can be expected in the coming years to address current megatrends.

Foundations, principles and solutions for the implementation of sustainable development are an integral part
of the education of students and young scientists. An extra-curricular course of studies called ,Sustainable
Development® organized by the Centre for Cultural and General Studies (ZAK) is just one example. In 2018,
UNESCO designated KIT as a “learning location for sustainable development”. The “Future Campus” depart-
ment coordinates and promotes sustainable development at our own campus.

| am convinced that the SBE19 in Graz will not only be a showcase of past results and achievements, but also
the starting point for an even more intensive cooperation in all relevant fields of research. | wish all participants
every success in this regard. Finally, | would like to thank the institutions in Austria and Switzerland for their
cooperative spirit and in particular TU Graz for their initiative in connection with the host’s role.

Professor Dr.-Ing. Holger Hanselka
President of Karlsruhe Institute of Technology, Germany
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Dear SBE19 Graz participants,

a continuous increase in the population over the last centuries along with the
industrialization and its increasing demand for fossil energy led to a record
high CO2 concentration in the atmosphere and further ecological and social
challenges. The 17 SDGs (Sustainable Development Goals) proposed by the
United Nations give a vision for 2030 and are based on the planetary bound-
ary concept with the goal to avoid further damage to our planet. One of the
SGDs, the SDG 11, focusses on “Making cities and human settlements
inclusive, safe, resilient and sustainable” and directly links to the topic of
this conference, a sustainable built environment. Issues like land consump-
tion and its related consequences, the use of construction materials, energy
efficiency and production are as well addressed as social implications on how
we as human beings want or should live together.

BOKU University of Natural Resources and Life Sciences, Vienna is the University of Sustainability. We
do research and offer study programs since 1872 based on the integration of technical, ecological and
socio-economic fields. This interdisciplinary approach perfectly addresses the research and educational
needs of the sustainable development goals. Not surprisingly that BOKU takes a leading role in the Aus-

c
2
=
2
X
(@]
]
E=

o

3

trian UniNEtZ-Project, which promotes the implementation of the SDG in Austria.

With this background we are proud to contribute to this conference. We expect new findings and we do

hope that you have a successful stay in Graz.

Yours sincerely,

Univ. Prof. Dipl.-Ing.Dr. DDr.h.c. Hubert Hasenauer
Rector of University of Natural Resources and Applied Life Sciences, Austria
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Dear SBE19 Graz participants,

the construction industry accounts for over 40% of all raw materials extraction,
as well as 40% of total energy supplied and 16% of annual water consump-
tion worldwide. During the last century, overall global material consumption
multiplied approximately tenfold, while consumption of construction mine-
rals multiplied by a factor of 42, showing a positive feedback-loop between
socio-technical system evolution and its construction material requirement.
Following business-as-usual practices will drive building and infrastructure
activities along a dramatic and unsustainable path. But these future challen-
ges can also be turned into opportunities.

Selected building technologies can reduce or even store carbon emissions
during construction and in the longer term. They can also be used as deposi-
tories of materials to be mined at a later stage. Building renovation can also
be a catalyst to re-activate social and economic networks in a neighbourhood. To harness these oppor-
tunities, the Swiss Federal Institute of Technology (ETH Zurich) is engaged in research and innovation
towards a post carbon environment.

credit: ETH Zurich

ETH Zurich also wants to play a key role in training a new generation of scientists, engineers and ar-
chitects. We want them to have the fundamental knowledge to tackle these challenges but also, and
most importantly, to exercise critical thinking in order that they can engage in society by developing and
designing the appropriate answer to the real needs of future generations.

The conference on the Sustainable Built Environment, SBE 19 in Graz, is part of a major international
series of conferences supported by the International Council for Research and Innovation in Building and
Construction (CIB), the International Initiative for a Sustainable Built Environment (iiSBE), the Sustaina-
ble Building and Climate Initiative (SBCI) of the UN Environment, the International Federation of Consul-
ting Engineers (FIDIC) and the Global Alliance for Buildings and Construction (GABC). The series, now
on a three-year cycle, is recognised as the world’s preeminent conference series in this important field.

| am delighted to learn about the common initiative from Austrian, German and Swiss universities to
co-organise this conference. It is hosted at the Graz University of Technology in collaboration with the
University of Natural Resources and Life Sciences in Vienna, Karlsruhe Institute of Technology and ETH
Zurich.

I wish you all success for the conference and hope that under this common roof you, as researchers and

industry partners, will have exciting and fruitful discussions that will trigger the necessary dynamics for
transformation towards a net zero emission built environment.

Yours sincerely,

Prof. Dr. Dr.h.c.mult. Sarah M. Springman CBE FREng
Rector of Swiss Federal Institute of Technology Zurich, Switzerland
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Dear SBE19 Graz participants,

with the Austrian Climate and Energy Strategy, #mission2030, we heralded
the end of the fossil fuel age in our country. We want to reduce greenhouse
gas emissions by 36 percent compared to 2005 and aim to produce 100 % of
Austria’s power consumption from renewables by the year 2030. Presently,
we are working to prepare the law on the development of energy from rene-
wable sources; we advance electromobility, ensure new funding options by
means of the Green Initiative, and promote the Bioeconomy Strategy.

High-quality refurbishment and renovation of existing buildings and energy-
efficient new construction are effective strategies in the fight against climate
change. With the help of Austria’s Heat Strategy the goals for the building
and thermal sector laid down in #mission2030 are to be achieved by 2030.
Promoting energy efficiency and renewable energy in buildings also creates
important impulses for Austria’s economy and offers substantial opportunities
on international markets.

credit: paul gruber

In addition to the thermal rehabilitation campaign, the subsidies offered within the framework of domestic
environmental subsidisation and the Climate and Energy Fund, my climate protection initiative “klimaak-
tiv” is setting trailblazing impulses with the building standard, the complex evaluation system in the field

of climate protection and energy efficiency.

The fight against climate change is anything but easy, but it also represents a great opportunity. Bearing
this in mind, | wish the “Sustainable Built Environment Conference 2019” every success. It is a pleasure

for us to offer support to this important event.

Kind regards,

Maria Patek
Federal Minister for Sustainability and Tourism, Austria
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Dear SBE19 Graz participants,

cities and buildings of the future have to provide a major contribution to the
national and European climate and energy targets. Therefore, energy driven
and sustainable city planning, digitalization in the construction sector as well
as renewable energy and building technologies are key to support stakehol-
ders, especially under the requirements of building quality and affordability.

Research can significantly contribute to generate innovative solutions for the
future by questioning known patterns. If they succeed, they will be put into
practice, and the creation of suitable framework conditions are essential to
enable a broad and successful implementation.

As an example, the Austrian Federal Ministry of Transport, Innovation and
Technology (BMVIT) is committed to the implementation of plus energy dis-
tricts as a mission of “City of Tomorrow”. It will do so by funding research and development on urban
technologies, technological systems and services, and taking the growing importance of digitalization
into account.

credit: johannes zinner

The focus lies on innovative technologies and systems for energy generation, distribution, transformation
and storage as well as the optimization of the energy consumption in buildings and urban neighbour-
hoods, in addition to energy efficiency and new building technologies for new constructions and renova-
tions.

For many years, Austria is internationally recognized as a pioneer in the field of building and urban tech-
nologies. This role is to be further strengthened by the current initiatives, an objective that can only be
achieved with the involvement and cooperation of research, industry, public administration and commer-
cial enterprises.

With this in mind | wish those attending the Sustainable Building Conference 2019 stimulant and exciting
discussions!
Yours sincerely,

Andreas Reichhardt
Federal Minister of Transport, Innovation and Technology, Austria
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,Architecture is a manifestation of freedom*

Scientific evidence for a global warming and change of the climate system is
unequivocal. Climate change impacts thousands of citizens' lives around the
globe every day in countless ways. One way in which we are impacted is in
our weather patterns: we face periods of enormous heat and extreme thun-
derstorms followed by particularly frosty winters. As we gradually move from
a state of normality to a state of extremes, the call on our nation’s leaders has
become louder and louder. The call? One for sustainability.

Although it is a fact that climate change does not know any borders, Styria
wants to procede as a role model. We know that climate change and its ef-
fects do not have touchpoints with just one or two thematic areas. Therefore,
the Styrian government has decided not to pass just one single law, but to
consider these problems in all of its political activities, ranging from tasks
such as spatial planning, funding guidelines and general legislation. For Styria, sustainability is not me-
rely one project or something that gets passed in a couple of laws by Parliament. Rather, sustainability
is one lens through which all decisions will pass through.
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A maijor area in which sustainability plays a special role is housing and its funding guidelines. Therefo-
re, we pay particular attention to which building materials are used for construction. Another important
criteria for obtaining public funding is the issue of energy efficiency when it comes to constructing or
renovating houses. Land Steiermark’s course of actions clearly favours buildings that protect the climate
by using materials that help the buildings achieve energy efficiency, in accordance with European Union
directives.

The issues related to climate change and global warming cannot be solved by a single country, yet it is
our duty to make our modest contribution to preserve our liveable environment.
Yours faithfully,

Johann Seitinger

State Councilor for Agriculture and Forestry, Water and Waste Management, Housing and Sustainability,
Styria, Austria
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Dear SBE19 Graz participants,

the topic of sustainability affects a variety of areas in our lives; be it the pro-
duction and consumption of goods, the volume of traffic or our built environ-
ment, which seals large areas of land.

All this presents future generations with ever-increasing challenges. Howe-
ver, it is up to us to keep this negative legacy to a minimum.

The economic efficiency, when it comes to using resources as economic-
ally as possible, the developments in economic terms as well as the social
aspects of responsibility for the future and global distributive justice should
guide our actions.

In the Climate and Energy Strategy Steiermark 2030, an important chapter
for sustainable construction methods was opened with a focus on ,buildings
and settlement structures” from a holistic perspective. It ranges from energy-optimized settlement struc-
tures as an element of energy planning to energy-efficient building technologies and climate-friendly and
therefore sustainable building envelopes.

credit: freisinger

In addition, the Climate and Energy Strategy Steiermark 2030 also addresses the aspects of ecology
(such as open spaces and urban climate, water and soil, resource cycles and emissions). For example,
the sustainability criteria in the waste and resource industry, the energy supply and distribution and the
reduction of the personal carbon footprint of each and everyone of us are essential issues.

Now it is important to suit the action to the word and take concrete measures. The fight against climate
change does no longer tolerate a delay.

With this in mind, | wish all involved parties a successful participation. May you be the initiator and driving
force for processes for a livable future for our children and grandchildren.
Yours faithfully,

Anton Lang

State Councilor for Finance, Transport, Environmental and Renewable Energies / Climate Protection,
Sport and Animal Welfare, Styria, Austria
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Ladies and Gentlemen,

as the Mayor of Graz, | am particularly pleased that the ,Sustainable Built
Environment D-A-CH Conference 2019“ is taking place in Graz once again.
Graz is growing: about 60,000 more inhabitants since 2003. That also means,
we are forecasting another 40,000 new citizens by 2035. In view of this de-
velopment, urban sustainability strategies, especially in the residential sector,
are not ,nice to have®, but indispensable.

Since this internationally renowned conference enables encounters between
young researchers and established scientists, not only the content but espe-
cially the format can be described as particularly sustainable.

| hereby thank all those who have contributed to the preparation and imple-
mentation of the conference, as well as all speakers and wish you all informa-
tive and enjoyable days in Graz!

Yours faithfully,

Mag. Siegfried Nagl
Mayor of the City of Graz, Austria
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Dear SBE19 participants,

it is a great pleasure for me to welcome you to Graz as the capital of the
province of Styria and with nearly 300,000 inhabitants the second largest city
of Austria. Graz is very proud to host four universities and two universities
of applied sciences with about 50,000 students. This is one main reason to
support such important scientific events like SBE19.

Another reason is that knowledge exchange and capacity building — with such
a holistic approach — are essential for the public sector to keep pace with
rapid technological development and changing societal and environmental
framework conditions. The SBE19 Graz conference where internationally re-
nowned experts will present important aspects of sustainable building and
construction in numerous talks and lectures is a perfect possibility for practiti-
oners, scientists and administration to learn from each other.

credit: stadt graz/ fischer

As a strong growing city, Graz is continuously looking for sustainable urban development solutions to
preserve and even expand its high quality of life under growing framework conditions.

In this regard the City of Graz has already achieved national and international recognition for its innovati-
ve efforts to implement such sustainable solutions under its local umbrella strategy for a Smart City. This
can only be achieved through a strong PPP-cooperation with numerous experienced scientific partners
such as the University of Technology in Graz, the Provincial Government of Styria and with many other
innovative institutions and companies.

Curbing climate change today is one of the biggest challenges facing politics, the economy and society.
Sustainable building and renovation concepts are essential instruments of climate protection and impor-
tant steps towards local energy autonomy. More than one third of our energy consumption results from
the private, public and service sector. Hence comprehensive thermal retrofitting of building stock, greater
energy efficiency in new buildings and a significant increase in the share of renewable energy can - in
addition to more efficient energy use in the transport and producing sector - slow down climate change
for the long term. Other important topics for urban areas, which will be addressed during the SBE19-
conference, are inter alia cities as temporal carbon and energy storage or circular economy concepts for
the built environment.

| wish the Sustainable Built Environment Conference 2019 every success and all participants lots of ins-
piring discussions, insights and findings for future practical implementation.
Kind regards,

Bertram Werle

Director for urban planning, development and construction
City of Graz, Austria
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Dear Participants of the “Sustainable Built Environment D-A-CH Conference 20197,
Dear Ladies and Gentlemen,

in an increasingly interconnected society, companies worldwide face severe
challenges. Consequently, Wienerberger is continuously working to improve
and further develop its products as well as system solutions for all fields of
application, including the recycling and re-use of our products. The foremost
goal of our entrepreneurial activities is to achieve a sustainable growth of
the company in accordance with ecological, social and economic principles.
To achieve this goal, we have defined a clear strategy focused on organic
growth, operational excellence, investments and portfolio optimization. We
do our utmost to supply future oriented sustainable building material solu-
tions in the building sector. By providing long-lasting and resource-conserving
building materials and energy efficient building and infrastructure concepts
we confirm that we are taking our role as a responsible member of society
very seriously. All stages of the value chain of the Wienerberger Group are
covered by a voluntary commitment to sustainability.

credit: wienerberger
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At the SBE1