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Environmental problems
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Sustainable development is development
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Agenda 2030

* In 2015, countries adopted the 2030 Agenda for Sustainable
Development and its 17 Sustainable Development Goals.

* In 2016, the Paris Agreement on climate change entered into
force, addressing the need to limit the rise of global

temperatures.
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Sustainability dimensions

PeorLe *l*i

End poverty and hunger
in all forms and ensure

Economic dignity and equality
dimension

PLaner ( I I I
Protect our planet’s
natural resources .
and climate for SUStalnable Enstﬁ?psr:sEeerng
i i future generations and fulfilling lives in

Social
dimension

Deve I OP me nt harmony with nature

“
B\
Environmental PARTNERSHIP Peace y

dimension Implement the agenda

through a solid global ~ Foster peaceful, just and
partnership inclusive societies

Institutional
dimension

Pictures: Left - http://www.eolss.com/eolss/5a.htm ; right -
http://www.oneworldcentre.org.au/global-goals/agenda-2030-and-the-sdgs/
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Source: http://www.oneworldcentre.org.au/global-goals/agenda-2030-and-the-sdgs/
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Sustainable construction

 Sustainable construction means
designing, renovating or converting
a building in compliance with
environmental rules and energy-
saving methods.

Procurement

Climat .
Adalgézu?on Sustainable

Construction * The purpose of this holistic process

is to restore and maintain harmony
between the natural and built
" environment.

Source: http://www.mixbrow.com 14
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Sustainability rating systems
BREEAM (Building Research Establishment’s
Environmental Assessment Method), UK (1990)

BREEAM Offices 2005 - Design & Procurement Assessment tool

Design Stage Assessment Results

BREEAM Rating: Example 1 Good

Core & Design & Procurement Credit Allocation Table Design Stage Assessment Results

Percentage

section Overall
Overall Credit Allocation Welghting Avallable Achlaved achieved Percentage
Management 15% 10 5 50.00% 7.50% BREEAM Rating % Bonchmark
Health & Wellbeing 15% 15 8 §3.35% 8.00% Unclassified ‘ <25
Energy 17 9 52.94% . LT

Good 240 - <55
Transport 14 7 50.00% Very Good 255. <70
Energy & Transport 25% 3 16 51.61% 12.90% Excellent 270
Water 5% 6 4 66.67% 3.33%
Materlals 10% 12 El 33.33% 3.33%
Land Use & Ecology 15% 11 6 54.65% 8.18%
Pollution 15% 12 \s/ 50.
- é Totals|  50.75% i

Source: Fowler & Rauch (2006) 15
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* At 90.8%, HAUT (Amsterdam) received the highest BREEAM
score in the category ‘Homes — Design’.

Source: https://teamv.nl/en/haut-wins-international-breeam-award-2018/
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LEED® (Leadership in Energy and Environmental Design),
USA (1998)

- | SSA Child Care Center, LEED Project # 0265
I A E E D LEED Version 2.0 Certification Level: CERTIFIED

LEADEIHIF IN CHERGET & ENVIRONMENTAL DENIGH Feb- 27, 2003
[F} Points Achieved Possible Points: 69
Certified 26 to 32 points Silver 33 to 38 point Gold 29 to 51 point Platinum 52 or more points
I Sustainable Sites Possible Points: 14
Y ¥
Y Erosion & Sedimentation Control Y |Prereq 1 Storage & Collection of Recyclables
1 Site Selection 1 creait 11 Building Reuse. Maintain 75% of Existing Shell 1
Urban Redevelopment 1 creat 12 Building Reuse, Maintain 100% of Existing Shell 1
Brownfield Redevelopment 1 Building Reuse, Maintain 100% Shell & 50% Non-Shell 1
1 Alternative Transportation. Public Transportation Access 1 1 Construction Waste Management. Divert 50% 1
Alternative Transportation, Bicycle Storage & Changing Rooms 1 1 Construction Waste Management, Divert 75% 1
Alternative Transportation. Akemative Fuel Refusiing Stations 1 Resource Reuse, Specify 5% 1
Alternative Transportation. Parking Capacity 1 Resource Reuse, Specify 10% 1
1 Reduced Site Disturbance, Protect or Restore Open Space 1 1 Recycled Content, Specify 25% 1
1 Reduced Site Disturbance. Development Footprint 1 1 Recycled Content, Specify 50% 1
1 Stormwater Management, Rate and Quantity 1 1 |c Local/Regional Materials. 20% Manufactured Locally 1
Stormwater Management, Treatment 1 1 |c Local/Regional Materials. of 20% Above, 50% Harvested Locally 1
Landscape & Exterior Design to Reduce Heat Islands, Non-Roof 1 Rapidly Renewable Materials 1
Landscape & Exterior Design to Reduce Heat Islands. Roof 1 Certified Wood 1
1 Light Pollution Reduction 1
v
Y Y |erereq Minimum IAQ Performance
1 Water Efficient Landscaping. Reduce by 50% 1 Y Environmental Tobacco Smoke (ETS) Control
1 Water Efficient Landscaping. Mo Potable Use or No Irrigation 1 Carbon Dioxide (COz) Monitoring
Innovative Wastewater Technologies 1 C Increase Ventilation Effectiveness
Water Use Reduction, 20% Reduction 1 creait 2+ Construction IAQ Management Plan. During Construction
Water Use Reduction, 20% Reduction 1 1 |c 2 Construction 1AQ Management Plan, Before Occupancy

Low-Emitting Materials, Adhesives & Sealants
Low-Emitting Materials, Pain:s

Low-Emitting Materials, Carpet

Low-Emitting Materials, Composite Wood
Indoor Chemical & Pollutant Source Control
Controllability of Systems, Perimeter
Controllability of Systems. Non-Perimater

Il Energy & Atmosphere Possible Points: 17
Y

Fundamental Building Systems Commissioning
Minimum Energy Performance 1
CFC Reduction in HVAC&R Equipment

Optimize Energy Performance. 20% New / 10% Existing

L R T

Optimize Energy Performance. 30% New / 20% Existing 1 ed Thermal Comfort. Comply with ASHRAE 55-1982
Optimize Energy Performance. 40% New / 30% Existing 1 crean72  Thermal Comfort, Permanent Monitoring System
Optimize Energy Performance. 50% New / 40% Existing creait s+ Daylight & Views. Daylight 75% of Spaces
Optimize Energy Performance. 80% New / 50% Existing 1 crearzz  Daylight & Views. Views for 80% of Spaces

Renewable Energy, 5%
Renewable Energy, 10%
Renewable Energy, 20%
Additional Commissioning
Ozone Depletion
Measurement & Verification
Green Power

IEN Innovation & Design Process Possible Points: 5

¥

-
T
2

Innovation in Design: Exemplary Performance 25% Local Matenals 1
creait 1 2 Innovation in Design: 1
12 Innovation in Design: 1
1
1

- AaaaANNNNN

< Innovation in Design:
LEED™ Accredited Professional

Source: Fowler & Rauch (2006)




CASBEE (Comprehensive Assessment System for
Building Environmental Efficiency), Japan (2001)

CASBEE Ranking

=100 BEE=3.0 BEE=1.5 BEE=1.0 BEE= Q : Building Environmental Quality & Performance

E 5 A R+ L : Building Environmental Loadings

o 1
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GBTool, the International Framework Committee for the
Green Building Challenge, more than 25 countries (1998)

Results for SHIIODOME TOWER, Tokyo, Japan

Actual performance results based on Active Phase
- : : - , Operations Phase
information available during Operations Phase (setin Module A) N
Relative Performance Results Key Facts About This Project
0 = Accaptable Practios; 3 = Good Practios; 5 = Bast Pradtica This projact oooupancoy typa(s) includes Office Oooupancy and Fetall Ooocupancy.

Tha iotal gross aroa of the project is 78043 m2, in a bullding that has 38 floors
labove grada. Tha bulikding is new construction only,

| ssumed life span is 100 years. [ ortization rate for ambodied anengy of
5 Yt atary wnits ane o Y an jeovisting matorn als is sot at O peroant
Thara is no axsting bulding on tha sito that
loan b re-used.
4 With curreni coniexi and Bullding dais, Max. potanial
Tl NUMDET of S Bvl kow -inv il 42 lnee -l 50
[T R AT T
Thy numitae of kva-laval mandalory A el all
i | PRSI EMTS WIT A S00ne of ks Man 2 8 mandalon 12
['H [P
T s v Pl sl of Issues
g0 15 Do Issuas werkahast | Acthve Weighs | VVeighted
2 — — — — — — o anllar verlgheis, go o the Waelghds weorks el s T
A Site Salaction, Project Planning and oo 0.0
Dwaloprment S -
1 - - - - - - B Enargy and Resource Consumption 249, 2.5
= Environmaental Loadings 19% 32
'D L L L L] L L L
O Indoar Environmental Cuality 19% 22
A B G D E F G Functi lit: d Controllabiity of
unctionality and Con ity
E Building Systems 14% 38
Paformanaes |Ssue Armas F  Long-Temm Parformansce 149, 21
(5 Social and Economic as ] 10%
Scores for Operations are based on maasurement of actual perfomance and on e G
varification that cerain measures planned earler have actually beon undortaken. . ]
Total welghted building score 2.7

Source: Fowler & Rauch (2006)




Construction with wood = Sustainable
construction?

Social <:(> Economic
dimension dimension

Environmental
dimension

Institutional
dimension

Pictures from: left - https://arcspace.com/feature/metropol-parasol/, right - http://www.eolss.com/eolss/5a.htm
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Economic perspective

* Wood is a good business.

* Jobs in various subsectors: sourcing, sawing, planning, shaping,
laminating, assembling, designing, building, maintaining.

* The forests are sustamable—and SO are the jObS they prowde

In Africa, including

informal wood 5 4 2

production in GDP

estimates would M I LL' 0 N
double timber’s

contribution to GDP. J 0 BS

The timber sector employs
13.2 million people formally

and another 41 million
people informally.

$600 BILLION

‘The formal timber sector contributes
$600 billion to the global economy
—about 1% of GDP.

I B formal jobs
i‘gM'n”M o0PI0 o informal jobs

A

Source: http://www.worldbank.org/en/topic/forests/brief/forests-generate-jobs-and-incomes

World DEMAND
FOR TIMBER

is expected to
QUADRUPLE
by 2050.
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Cost effectiveness

* Wood can be locally sourced and is usually less expensive than
alternative building materials.

* Wood building systems typically cost less to install. It is lighter
than other materials, requiring a less expensive foundation.
Transportation is cheaper.

* Faster construction schedules help to keep costs down.
* Contractors can reduce labor and material costs with panelizing.

* Using wood can save significantly on construction costs.
Woodworks.org offers a cost calculator to help builders estimate
cost savings from building with wood, taking into account
numerous variables like material costs, speed of construction and
availability of labor.

Source: 22
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EXAMPLE: BETHEL SCHOOL DISTRICT,
BETHEL, WASHINGTON

{8 ¥ BSD’s Clover Creek Elementary,

1ty completed in 2012, was built at a cost of
$197.70 per square foot—a savings of
more than $50 per square foot over the
average construction cost of an
elementary school in western
Washington.

4 * Using wood framing for a school saves
¢ about 20 percent in materials and
installation costs. For a S10-million
project, this translates to a $2-million
savings.

Source: https://www.forestfoundation.org/building-with-wood-is-cost-effective 23
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Social perspective

* Public acceptance and appreciation
* Aesthetically pleasing design

e Quality of life. ProHolz BW GmbH reports
that wood makes you feel good, lowers
the heart rate and has a positive effect
on people’s health.

* Wood breathes and regulates the indoor
climate and humidity.

Source: https://www.biooekonomie-bw.de/en/articles/news/sustainable-building-construction-municipalities-

go-wood/ 24
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EXAMPLE: EGGLHAM PRIMARY SCHOOL
(GERMANY)

e Studies have shown that compared to standard classrooms, timber classrooms give pupils a
greater ability to concentrate and help to reduce stress and tension.

Source: Stora Enso (2019) 25




Environmental perspective

* Natural material.
* Reduced embodied energy.

Smallest carbon footprint

compared to other building materials
1,000

500

staal frames lightwaight autoclaved clay brick concrate timbear
concrets blocks  asrated concrats

-500
-1,000
-1,500
-2,000

Source: Puuinfo, Finnish Forest Industries CO; emizsions during manufacturs (g/kg) stored carbon (gfkg)

Source: Stora Enso (2019)
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Environmental perspective

* Fewer greenhouse gas emissions. Global life-cycle assessment
studies have proven that wood can offer lower greenhouse gas
emissions, less air and water pollution, lower volumes of solid waste
and less ecological resource use than other materials.

* In Austria, trees produce enough wood every 40 seconds to build a
timber house.

Source: Stora Enso (2019) 27



Natural cycle: wood can be used again and again

Source: Stora Enso (2019)
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Conclusion: Building with wood contributes to
sustainable development

Social <}:l> Economic
dimension dimension

—

Institutional <I,:{> Environmental
dimension dimension

Picture: https://www.dezeen.com/2018/11/14/calgary-new-central-library-snohetta-dialog-aaron-betsky-

opinion/
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THANK YOU FOR YOUR ATTENTION!

Assoc. Prof. Dr Laura Tupenaite
Vilnius Gediminas Technical University
Department of Construction Management and Real Estate
E-mail: laura.tupenaite@vgtu.lt
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