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17 Century — The term
,2Sustainability” is born

The German idea of ,,sustainability” is
rooted in forestry, where it was first defined
in 1713 by Hans Carl von Carlowitz,
Secretary of Mining in Saxony.

|
!
|

SRR S, .

The term was used to describe the practice
of not harvesting timber more quickly than it
grows back.
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Global challenges — the need for sustainable
development

Environment

= Climate change, ozone hole ﬂ"‘b‘ U‘)""’” w) M‘Z

» Limited resources (oil, rare earth elements, water, ...) . 15'¢
« Dying forests Luw) Ogm eLauo cu)‘ m’ym

« Eutrophication
= Decreasing species diversity (up to - 64% in regions) % ‘Lb ‘JS'O 6&9)[) ( ‘< \ |
Social !? @L"S &9“ U
= Famine, poverty, child mortality ‘_f : QS hfb” . M‘
= FEducation, health 9 ).0 ‘;C
}wm co@igol (Hl50gS o
* Divide between rich and poor ‘_;kc 9 )-93 d&kﬂ 6~>L’4-»3|
» Social care (demographic change)

= Economc crises ‘SLQ O‘)’Q &;CLO.»}.‘ WM-MA
The climate in 2100 (Si ( " xa
e climate in |6° . ‘

Economy



European Climate- and Energy Framework 2030

45 % - COz emissions o
decline from 2020
a to reach net zero in
35% \ 2055 0r2040
25 % : : Goal: 20% 2 2z
17% & 2/
Renewable Energies R
. \ _
5 % EHErgy BffiCierle 1980 2020 2060 .210[)
: P A . L P R L PR . To reach Carbon-Net-Zero in -
L] T L T T L Li T L] ]
59 \‘&V 2040 und 2055 (rcc) - Z
_9 % mEEEI —_a
15 % | Goal: -13%
= QD
-25 % o Bl T —Fr—
0. -‘-
.4
35 % o,
-45 %
2005 2010 2015 2020 2025

s Share of Renewable Energes

- == = GHG-Projections — existing measures

oy by

e |Jse of primary energy

N sw=ssses  GHG-Projections — additional measures

mmm Greenhouse gases (GHG)

o) 055 (b 55 Jummily
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2015 — Sustainable Development Goals
(UN Agenda 2030 for sustainable development)

» Adaption and extension of Millennium Development Goals
= 169 indicators for 17 goals

O ; GOOO HEALTH QUALITY 5 GENDER CLEANWATER
POVERTY AND WELL-BEING EDUCATION EQUALITY

ECONDMIC GROWTH

DECENT WORK AND k 1 REDUCED

INEQUALITIES

13 icton 14 sowwwa 16 Sasios [ 17 founiccous

INSTITUTIONS
DEVELOPMENT

WD\ e >, GOALS

www.unwomen.defagenda-2030/transformation-unserer-weli-die-agenda-2030-fuer-nachhaltige-entwicklung.html

SUSTAINABLE
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Cities occupy just 3% of the Earth's land but
account for 60 to 80% of energy consumption and at
least 70% of carbon emissions. Thus, creating safe,
resilient and sustainable cities 1s one of the top
priorities of the

Today, 55% of the world 1s estimated to be 11V1ng
n and the estimates that
by the year 2050, that number will rise to 70%.

a1y M 51 unj adau P/ Lo pohais
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A City Development Strategy 1s a
tool that helps a city harness the
potential of urbanization. It also
enables a city to develop a
coordinated, institutional framework
to make the most of opportunities.

10
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A process that balances among economic, environmental
and social perspective on urban area 1s prominently known
as “Sustainable urbanization”. There 1s an expert system
required to create this balance. Alternatively, to balance
various aspects, urban planning 1s a conventional tool
adapted. To achieve sustainability, urban planning has a key
role in providing the balance. In significantly represented
portion of developing countries, City Development
Strategies (CDS) 1s an emerging strategic urban planning
approach to maintain sustainability. This achievement varies
at different level based on various definitions of CDS. u



jl:l..!l...! plnial clp anli blgS

5.2 Certification as a tool to implement sustainable

building

|_.']5 Oasb U o ua:ll.l.i'.l 119 u.l.ll.l.l.ll [T
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Leadership in Energy and Environmental Design (LEED)

Deutsche Gesellschaft fiir Nachhaltiges Bauen (DGNB)
German Society for Sustainable Building

Building evaluation systems

LEED BR

Green Star NZ
14
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Leadership in Energy and Environmental Design (LEED)

Deutsche Gesellschaft fiir Nachhaltiges Bauen (DGNB)
German Society for Sustainable Building

Total performance index
DGNB Awards

DGNB

Platinum Gold Silver Bronze*
Total performance index 80% and higher 65% and higher 50% and higher 35% and higher
Minimum performance index 65% 50% 35% - %

LEED

CERTIFIED SILVER FRAIRN PLATINUBR 22
A0-44 polnts 50-55 poirts 0 palr A0+ poliris
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=1. Tax incentives

S0y ope b a2 50 Jbo (292 a8 p0 Y

=2. Save money on operational costs

o s loss b jo o)l YL Ay 38 9 oliwn ylow i Y
=3. Attract tenants
b (§LaS 50 Igp oS oguie -F
=4. Improve indoor air quality

23
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o5 SO 5§55 S pan Gials -0
S. Reduce energy use & carbon emissions

ESG Gloal a0 glowws -7
6. Achieve ESG objectives (Environmental, Social, and Governance)
*Reduce GHG emissions (Scope 1+2) by 50% by the end of 2025.
*Reduce water consumption by 10% by the end of 2025.
*Reduce waste volume by 10% by the end of 2025.

Increase share of certain sustainable solutions and products to over
50% of Group revenue by 2025.

24
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. Designing and evaluating sustainability

. Holistic design and construction

. Design and social issues

. Health and user satisfaction Y ® o Y

. Life-cycle-oriented-design I P [ ] b
. Life-cycle-assessment j j w Py

. Preserving resources and the environment

@
. Integrated design L d 5 I
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E)_E_'»TERR EICHISCHE GESELLSCHAFT \
FUR NACHHALTIGE IMMOBILIENWIRTSCHAFT \OGNlj

AUSTRIAN SUSTAINABLE BUILDING COUNCIL

CERTIFICATE

OGNI GmbH gives

MOHAMMAD KAZEM SHARBATDAR

permission to be

OGNI REGISTERED

PROFESSIONAL

This certificate confirms the participation in the OGH| Vienna, ? OCtUbEf 2020
Registered Professional Basic Course and the successiul e

completion of the exam. Graduates have a basic knowledgs

of sustainakility in planning and building and of the DGNB

System.

This cartificate gives Mohammad Kazem Sharbatdar

permission to give classes about "Sustainability in the real

estate industry according 1o OGMI standards” in the Islamic Mag Peter Engert
Republic of Iran. CED

-
BLUE
CARD

DAS EURDPAISCHE QUALITATSZERTIFIKAT WWW.OGNLAT

27



TRAINING CERTIFICATE
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Triple sustainability strategy: Efficiency, Consistency, Sufficiency

Efficiency better — S (P03
4 s

Consistency different O — M sl oly (s luly

—

ol o9 3>

Sufficiency ess @ — () e slad e lis




Exercise: Sustainability strategy

Efficiency Consistency Sufficiency

Extra insulation Photovoltaics and Lights out!
solar thermal

A

Super new heating Heat pumps Thermostat down

G955 dgjl Sy 95 (65551 oS o
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Development of energy efficient housing

300 WSvVO
1977

Mlndestanforderungen

Prlmar}vr energy demand Heatmg [kWh/m?a] |

1 —
o ek e

Research ~ "\
(demo projects)

-50

1980 1985 1990 1995

Built before 1970 = 70% existing housing:

(wsvo / EnEV)

T T T T T T -

EnEV '_
__2002/2007 .

v 2012
S iR ALEE]

Zero energy house

= q lll.
Plus energy house § "'"'lll'llltllllllll M

H : {€) Fraunhaofar — IBP
2000 2005 2010 2015
before first Head insulation regulation with 2 250 kWh/gm*a
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Districts and buildings: 3E Energy strategy

3E SiPl 4 5L Luals

1. Energy saving (Sufficiency)
Reducing energy demand for all settlement related energy services

oiloudly 651 31 ooliuwl
2. Energy efficiency (Efficiency)
Using remaining energy as efficiently as possible

3. rEnewable Energy (Consistency)
and low-emission mobility

SO Gals gl p oges G
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Added value of ,Green Buildings” for investors and owners

Business benefits expected from Green Building investments

- 8%

Operating costs
after one year

- 14% + 7%

Operating costs Gain in value

7 years

Amortisation of
investment

after five years (according owner)

635 ale s SOl
SHlaKe anie  slp ale Jls ¥ 5l oy
Jlo O 5l o S
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Key topics in DGNB Version 2020
9 =k codS
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Design quality
and building

People: the main
focus

1 M 44
] {

Sustainable

development EU conformity
goals (SDGs)
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Holistic in the context of sustainable building

Definition

Taking a holistic approach means understanding things in the
entirety of all their constituent attributes and their mutual
interdependencies.

Only an interdisciplinary and holistic approach in alignment to
the columns of sustainability can lead to sustainable buildings
and districts.

Life cycle oriented design creates innovative qualities and
questions wasteful short-term designs.

L addgo p! (o kulgy 9 addgo 32 31 JolS o8
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Non-vernacular building:

global cities compared
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1. Location, Context and Design - Vernacular building

e — =
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2. The human focus \ f\.‘\\\_\ Illll////////

User oriented design (human focus) >
avoiding the need for adaptations

Making architecture fit for people (light, air,
quiet, ...)

Comfort and well-being

Healthy materials / avoiding toxic and
hazardous materials

Diversity: social and functional mix

0 y9kiie Wiz (631515 (£ 95 ¢ yudo Slgo (59l e jf 6 T sl Il
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3. Environmental protection
and resource efficiency

Sparing use of land and natural goods
= Energy efficiency

= Longevity (Economy)

©: Anja Rosen

= Supporting biodiversity / protecting the o a1 e i home (2016
environment ' 3 ' |

11 | DGNB = Holistic design and construction
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4. Life cycle — ,building the future today*

@ U.5. DEPARTMENT OF ENERGY
¥ SOLAR DECATHLON
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5. Relevancy of a holistic approach

L L,

The broken web / the \ /

world as a thematic puzzle 4< P (E—‘ } E-Commerce jﬁ;ﬁ
ised i /\ﬂ /

We are practised in Energy

\ 2; ;)/
Sy
describing things as
Competition

Consumption
separate topics or fields of for land

Sociology /
Advertisment

life, but we are not good at

describing the connections
between these things.

Emissions

¢ \/
7 _\:.D!? &"“}
Land / \ii%%fj\ Density / fq
an 7N ensity /
availability Q@“ 7] [ wxrpubic | HO—O
7

) S~ transportation
Well be_mgf @ Za) 4 ;
urban climate Well being s
Biodiversity Urban Design Mobility
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1. Why good design is relevant to

sustainable building

Design quality — do's and
don‘ts...

cwlo (2l yb slaali g asl

Good design = Project quality + Process quality

(result) (Best practice)

2. Good design as a dimension of sustainability
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The case of health and
user satisfaction

O guinard B o ddwns (6 Jauzxo 50 0181 CL8g w0 ;0 ¢ B A Dgus

People in industrialised countries spend
between 80 and 90% of their time in closed
rooms.
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The case of health and user statisfaction

Workers in offices with windows
enjoy...

+46min

more sleep per night

O aldo FP
Sly olg b
L olylol yo of 48

OM

Distracting noise at work
leads to

- 66

loss in performance

Cycling leads to

€ 27mi|lion

potential savings from reduced
absences
(Dutch study)

‘SM)O 44 wblf
‘b'.‘."“‘ J)° ‘>)S'L°‘° ul.uLo 9 ~>|9.o
Slawo g o b,

o)

b3k 50 (9 Ao yo
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3. Hazard and risk materials

NENR — Haalth anAd near eatiefartinn
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Hazard and risk materials in construction: Life cycle

Mining raw
materials

Hazard and risk materials can damage human beings and the environment at any stage
of the life cycle.

49



Hazard and risk materials
In construction handling

Avoid risk materials in construction

= Mechanical fixings —
Window profiles and skirting boards

= Tension, clips —
Carpets, skirting boards

= Adhesives —
Floorings, decorated profiles

= Sealants for poured surfaces

= |Impregnations —
Timber products

= Painting, varnishing —
Steel, timber, walls und ceilings

The chosen material influences emissions!

50



Hazard and risk materials in construction: Life cycle

M Maintenance

Hazard and risk materials can damage human beings and the environment at any stage of the life
cycle.
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Hazard and risk materials in construction: Life cycle

Recycling /
Disposal

Hazard and risk materials can damage human beings and the environment at any stage
of the life cycle.
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Potential pollutants in recycling

= Lead: PVC stabilisers are estimated to account for 1% to 28% of lead in
municipal waste.

= Waste timber: usually allocated to group A IV of the ordinance for waste
timer, even when it is not clear whether the surface treatment includes
halogen organic compounds or timber treatment agents.

= Mineral rubble: classified as dangerous waste, even containing only a
small share of Gipsum.

Document hazardous waste, but better to avoid.
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Environmentally friendly materials

Information provided by manufacturers

= Technical information
= Up to date safety data sheets (SDB)

= Type | and Type Il Environmental Product Declarations covering substances contained and
component products

= Manufacturer SVHC declaration

Tlao 2L, 9 (20 jll
S ) o jlaciwgo

*e
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Life cycle oriented design /oem\ .
plel\\[tY Academy

OGNI Registered Professional Course ~  \==

55



oyl o B s i pdns yae Job

Real estate life cycles

Average life of buildings in Europe

Detached single occupation: 60 — 100 years
Multiple occupation and rental: 60 — 85 years
Schools, childcare, offices: 50 — 75 year
Retail: 30 — 50 years
Industrial: 25 — 40 years
Filling stations: 15 - 25 years

Mechanical and electrical systems are replaced
several times throughout a building‘s life time!

(http://www.bauprofessor.de)

«Buildings are long-life goods, which usually far exceed the
life expectancy of those, who build and use them.*

4 | DGNB - Life cycle oriented design
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Building life cycle

Design M Demolition

Maintenance Maintenance

Project Operation Conversion Operation Demolition
development Construction
Management Refurbishment Management Reuse /

Sesian Commissioning

Admistration Modernisation Administration Disposal

Use Use

Raw materials mining / production / transport
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Flexibility and adaptability
L lesle g pds Gudai 9 (g 503y Sl

Adaptability
Ability of building structure to adapt to a different use, e.qg.

= __office to hotel use

= . .distribution centre to production site
= _..abattoir to creative park

Leading questions
1) What fits in the building?

= How deep is the floor plan?

= How high are the floors?

» How much usable space is there?
2) What floor loads are possible?



3. Disassembly and recycling

Status Quo: Recycling quotas by material groups in GER

Losses in Reuse Concrete
collection aggregate

11% 20/

0, (]

L / Asphalt
/| 6%

/

Infill noise

R li
ecycling barriers 28%

33%
Landfill
29%

S~

‘\“\

Thermal use

67% Streets

and
highways
35%

Recycling
88%

Timber Steel Concrete

sl glae b3k &
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Typical wall structure of german residential house

Eco-efficiency
Resin bonded EPS insulation (Expanded
Polystyrene Foam)

. Masonry

. EPS Foam

. Reinforced plaster
. Glass fibre fleece

. Reinforced plaster

= Rubble is classified as hazardous waste due . Render

to adhesive bond between masonry(mineral)
and EPS foam (organic)

= EPS can not be recycled and is usually
burnt

= EPS often contains toxic substances

2. Construction
adhesive

60



Goal: Building in closed material cycles
(Thinking in material cycles)

i s

Production Production

i -
— o u o E o z
=N @}’
N = &L il
Biological cycle O e Technical cycle - -
Vegetation for consumer products Product Technical For consumer products Product
ingredients
- — —
. - - -y

Biological

_ g Use Return Use
ingredient

0‘9'0 J'ol: db}l‘.’ b 4“““‘. W 61



4. Resilience and climate adaptation strategies ‘.5)9." ub

Definition: Resilience
b 5,55l lio ;o Cuoglio g WMo (18,5 (5w jl wrr (ol dlo (S p Cools

» _The capacity to recover quickly from difficulties”; in a
broader sense it means toughness, resistance and ability of
self-regulation

= _Urban Resilience is the capacity of individuals, communities,
Institutions, businesses, and systems within a city to survive,
adapt, and grow no matter what kinds of chronic stresses and
acute shocks they experience.” (Wikipedia)

= Resistance to crisis
62
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Life cycle assessment / Life cycle cost [ s\

OGNI Registered Professional Course \”‘*“-**—f—?m“/ Attt Academy

63



G j dnzmo jl cBlis 5,50 9) LELCA  jos 43 120U 5

*

Life cycle assessment: Flooring materials

Construction component Reference unit LCA data
Bauteildicke| Rohdichta / Beag Gewicht | Primerenargie (nicht emeuerbar)in MJ [ Gesamt | Traibh issionen in kg |Gesarft|
cm Flachenmasse kgin? | Herstellung | Entsorgung Total MJin? | Herstellung | I S
Tragschichien kgl n
Stahibotondecke 20 456 Ca rPEt "
Baton 20 2400 kg 480 0484 0,196 0,63 3264 0,067 H .
Stahl (2%) 7850 kg o1 13.5 0 135 208 0,705 P rma ry ene rg Y 3 1 8 1
Holzhalkendecke P o
Konstukbonsvollholz (Fichie, Wfigetrocknet, gehobelt), 10724, e=62 5cm 24 450 kg 17,28 0,098 262 0,104 M‘J’[m
Nagelverbmdung, alie 100 cm fir-schiblests Decke ra5a kag 016 i} 15,7 0,93 3
Haohiraumbedampfung {Slaswolla) | ] iy & 0,245 458 AT4 8 1.5 GW P 1 4.8 qu"m
OS5 Platte (nur fir Holzbalkendecks) kain? Natural stone:
Holawerkstofiplatian fOr Hohlraumbiden 2 B0 kg 12 137 016 138 16856 0.527 L
Primary energy: 533
Triltschalldammeng kglm®
Steinwolle 3 65 ka | 195 15 0,243 152 | 2064 | 103 MJ/m?Z
Holzfaser (Weichfaserplatte) 3 165 kg 495 10,8 0,128 " 54,45 0,393
_ GWP 15.8 kg/m?
Estrich kalm?
FligRestrich 4,02 103,84 14,37
Zementestrich 4 1850 kg 4 0.084 0,192 1,18 87,32 o 000963 018 1332
FE Folie 002 G20 kg i 018 B4 6 0252 L 16,52 2.7 3 5.1 1,05
Trockenestrich (Gipskartonplatten) 4 850 kg 34 574 0,289 6,03 205,02 0,354 0,0133 0,368 1251
Bealag nr
Tepplich (Synthetikfasar) k] 21 m 179 1,53 181 181 | 10,4 435 148 14,8
Parkett Eiche (Holzparkett, 3-Schicht werkversiegelt 15mm) 1 7a nf 184 0,76 189 T80 4 56 0,05 9,61 06T
Laminat 1 &5 e 149 0,67 150 150 7,02 0,06 7,08 08
Natursteinfliesen {Sedimentgestein, poliert, 15mm) 1 405 e 525 7,42 533 533 | 15,4 0,367 158 15,8
Deckenbekieidurmg (Untersicht) ka/n?
Brandschutzunterdecke 5,25 63,60 4,10
Laltung, 446, =625 4 450 ka 1,128 252 0,098 262 4,53 0,104 000685 0,11 0,19
Gipskartonplatte 125 50 ko 10,63 574 0,286 603 84,07 0,354 00133 0,368 3,91
Putz {Gips-Weissputz) 1 1200 kg 12 1,54 0,112 1,65 19,8 10,0805 0,00488 | 00854 1.02

Life cycle assumptions, material comparison

™ T F N —

Source: Bauhaus Universitat Weimar, Vorlesung ,Grundlagen Machhaltiges Bauen !,
Research paper Sandra Utermihlen (2014), Vergleich der Okobilanz verschiedener Deckenaufbauten unter verschiedenen Lebensdauerannahmen
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Life cycle assessment: flooring materials

Construction component Life cycle in years
Lower5% | Upper95% | Av.Tect
fractile fractile lifesp carpet:

Tragschichten

Stahlbetondecke Uber 100 1 1 yea rS

Holzbalkendecke uber 100 |
OSB Platte (nur filr Holzbalkendecke)

Holzwerkstoffplatten fir Hohlraumbéden 33 100 62 Natural stone:
Trittschalldémmung 6 7 ye dars

Steinwolle 23 88 50

Holzfaser (Holzwolle-Leichtbauplatte, zementgebunden) 23 a3 50
Estrich

Flielestrich (Zementestrich) 23 102 54

Trockenestrich (Giskartonplatten) 26 21 51
Belag

Tepplich (Synthetikfaser) 6 19 [11]

Parkett Eiche (Holzparkett, 3-Schicht werkversiegelt 15mm) 17 83 46

Laminat 6 26 14

Natursteinfliesen (Sedimentgestsin, poliert, 15mm) 29 115
Untersicht

Brandschutzunterdecke 23 &8 37

Putz (Gips-Weissputz) 19 g4 44

Source. Bauhaus Universitdt Weimar, Vorlesung . Grundiagen Nachhaltiges Bauen !*,
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Life cycle assessment = evaluating effects

\

Input Output

System bounda

50 years
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ENV1.1 LCA — flooring material: calculation

System boundary 50 years
Carpet 1+ 4 x replacement = factor 5
Natural stone No replacement = factor 1

Primary energy [MJ/m?]
Carpet 181 x 5
Natural stone 933 X 1

905
533 (58%)

Global warming potential (GWP) [kg/m?]
Carpet 14,8 x 5 =74
Natural stone 15,8 x 1 = 15,8 (21%)



Personal Ecological Footprint

How big is your environmental footprint?
Are you lower than your country‘s average environmental footprint?

Use
https://www.footprintcalculator.org/
to calculate the CO, emissions.

IEI!"'IE_I1

[=]:2"

Source: Global Footprint Network © Trueffelpix - Fotolia.com
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Definition and relevance for humans and nature

Life-Cycle-Assessment (LCA) takes products’
entire life cycle into account, from mining and
producing raw materials through energy
generation, use, waste treatment and final

disposal. (DIN 2009:14)

/_—-—*\
Production ’
of building
\____-/ % products t
Recycling, Construction
reuse

Raw mining

Disposal

>

Deconstruction Use
© Stephan Anders
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Life cycle assessment: Environmental effects of fuels

GWP
kg CO,-eq.

0,6
0,5
0.4
0,3
0,2
o1

0 . .

Gas Wood pellets Mix of district Electricity mix
heating
AP
kg SO2 eq.

0,001
0,0008
0,0006
0,0004
0,0002

0 .
Gas Wood pellets  Mix of district  Electricity mix

heating

POCP
kg Ethene eq.

0,00006

0.00005

0.00004

0,00003

0.00002

0,00001

0 -
Gas Wood pellets  Mix of district  Electricity mix
heating
ODP
kg R11 eq.
3,01E-15
2.51E-15
2,01E-15
1,51E-15
1,01E-15
5,10E-16
1,00E-17 _— : :
Gas Wood pellets  Mix of district  Electricity mix
heating

Source: OKOBAUDAT 2016-1 (18.05.2018) hitp:/fwww.oekobaudat de/
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Environmental Product Declaration

Environmental Product Declaration = EPD

EPDs provide quantitative information relating to environmental
performance throughout the life cycle of products or services

Approx. 170 EPDs are available for construction products
in Germany.

www.bau-umwelt.de

Navigator

L L S —
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Definition Life Cycle Cost (LCC)

Life Cycle Cost (LCC) includes the sum of all cost related to a building
throughout its lifetime

DIN ISO 15685-5
LCC includes design, construction, operation and end-of-life processes

o= Job yo plaisle oo 4 3o don £ 900
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Method — Life cycle cost in the narrow and in the wide sense

Life cycle cost in the
wider sense (whole-life

Externalities

cost WLC)
Not immediately Life cycle cost in the
building related costs narrow sense (life cycle
(non-construction cost) cost, LCC)

Income

Construction

Operation

Cleaning, servicing and
maintenance
(maintenance)

Cost of disassembly and
disposal (end of life)
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LCC — LCA comparison

Phases

Design cost

Construction cost Disassembly cost

T

Dissassembly

Design Construction Use c g
: onversion
Planning :
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Preserving resources and the environment KOGN .
OGNI Registered Professional Course mez | RAGLE) Academy
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Cradle to Grave Principle .
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Cradle to Cradle Principle
(Jols <L 50) 0,155 G o)l0S

]
@@@@@@

&
g ge

Biological cycle

Technical
cycle

1 DISPOSE =
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2. Saving materials in construction

<olw o @La.o X o 48 o
Advantages of renewable materials

Tropical
timber

: ; Subtropical
= Reducing dependency on imports timber

Boreal timber

= Embedding greenhouse gases during use
= Reducing waste as it is biodegradable
= Saving energy in production

i Safeguardlng SUpp!y Holz: @hauku / PIXELIO
Central
European

timber

JERVRRURE Spp | W9

Image: Holzpolter mit FSC- und PEFC-Label, Julia Gotthold, Licence CC 3.0
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Renewable and local building materials *%? 3 oo las

[ —
.

..imported

source: Dominic Church

..non — renewable - renewable

..high embedded energy - Low embodied energy

..high CO, - CO, neutral

.limited recycling capability - Complete organic biodegradability
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Saving material in buildings

Sl wlas (92 4800 gl 0 ol ¥

3 Principles for sustainable material use

1. Saving material (limit use of resources) .
(&b dguxo oolaiwl) pls adgl Zllan o925 48 o

2. Disassembling building components (Re-use)
(sl i Do) duzxo solaw! g lodslu o Gladad 40,550

3. Upcycling (accurate sorting and re-use in the same way)
(39 oolizuw! ad gl zdlan asline) LT cainS™ yols W5l L 9L 5L lao 3 solaiwl

4. Downcycling (recycling to other ,Jower quality” products)

(@S oyl gy cpin Al 3l oolaiw!) adgl Zdlan 31 poS” CutS b 80 50 adlao jf solawl
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