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a LiderA
e Main Topics

1. Building Environment Assessment Need and

Context

2. Environmental methods and tools (Summary)

3. LiderA Approach (Framework),

* 4. LiderA Cases

4. Further Developments




Sustainable

Assessment

Need and Context

“Development that meets the needs of
the present without compromising the
ability of future generations to meet
their own needs”

Support Capacity

t

Weak and Strong
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. g Needs and Impact ?

Economic Activity - Factor 17
Energy - Factor 11

Population - Factor 4

What balance ?
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External drivers for change
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Challenges for construction

higrarchic
organisations

Canserafve and
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Sustainable construction

Contractors

, Hevelopers
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Designers v

- integraled approach do dasign - sustainable consciousness as a
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Industry
- enwironmmental impacls of
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Actions

Users Maintenance organisations
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Sustainable development

'_‘”EC § Sustainable building |

ooks to the entire

life cycle of a building and considers

that the constructio
constituted by the m

n resources are
aterials, the soil,

the energy and the water.
» From these resources, Kibert established the
five basic sustainable building principles:
» 1. Reduce resource consumption;
» 2. Reuse as much resources as possible;
» 3. Recycle the buildings end of life materials and

use recyclable resources;

» 4. Protect natural systems and their functions in all

activities;

» 5. Eliminate toxic materials and its sub products in

all life cycle phases.
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Sustainable Building ?

#°..  » Environmental impact S PUBLICO ¢ ,g I
' » Energy Consumption " B

» Air Quality and Health

» Soil Use / Natural Areas

» Water Consumption and
Management

» International Sustainable
Construction Trends

» “Green Buildings”

Need do have an sustainable
assessment system (Buildings)

Sustainable development




Sustainable ?

Environmental
Methods and Tools
Sustainable
Assessment
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Several Methods and Tools

»Support project /Solution:
Prescriptive Criteria or Systems
(Define solution, ...), ...

» Assess : - LCC;

potential Label, ...

» Environmental Management: I1SO
14001, ...




LEEEARATSES
pecrsion. | | | METHODS
e [ TOOLS
B— | | CALCLLATION
PERRCHAARIS
| METHODS
Support for decision making process
| »
| FACILITY LIFE CYCLE
I 50 years }
ECONOMIC STUDY PERIOD
Sl ii:fmm" Construction Operation Renovation Life Cyc]e
Preparation and Outfitting and Use or Demalition mOde|
T for
Product 50 Year Use Stage — { envi ronmentgl
Manufacture and economic
T ENVIRONMENTAL performance
STUDY PERIOD
Raw
Materials
Acquisition

http://www.iisbe.org/annex31/core_reports.htm

Previous applications of LCA for product
evaluations have produced a fairly standard
set of possible environmental effects for
consideration. LCA generally incorporates
indicators in three categories: consumption
of scarce resources, ecosystem quality and
damage to human health. Within these
three categories, 10 possible outputs are
shown in Figure 2.

LCA METHODOLOGY

. Goal and Scope definition
* Life cycle definition
¢  Functional unit

* System boundaries and data
quality requirements

*  Critical review process

ECOTOXICOLOGICAL
IMPACTS
BIOTIC ol
RESOURCES \ GLOBAL
WARMING

'A}Tbluﬂon
ﬂum

"ORICOLOGICAL

LAND USE
~

EUTROPHICATIO|

sTRATOSPHER!
PHOTOCHEMICAL AR
OXIDANT

DEP|
CREATION LETION

m Common Effects Considered in LCA

2. Inventory Analysis
* Data collection
*  Refining system boundaries
* Calculation procedures
3. Impact Assessment
« Category definition
¢ Classification
*  Characterisation
*  Weighting
4.  Interpretation of Results
* reconsider the definitions and
assumptions made in the Goal
and Scope definition step.




General LCA Software

Database
Software Producer Licences| Modules
GaBi IKP/PE 220 2500
Team Ecobilan 90 7000
Pia TME 5 200
Sima Pro Pre consultant 300 300
LCA it Chalmers 100 106
Umberto IFEU 120 200
Boustead Model |Dr. Boustead 60 4500
EUKLID w 9 900
Battelle Batelle * *
Lims Chem System * 400
EcoPro EMPA 13 1000
Repaq Franklin Associates 5 85
IDEMAT TU Delft * *

Apresentacéo do Prof® Arpad Horvath, Juno 2003, IST - Source: Siegenthaler, C. P.; Lindner, S.;

Plela§ 9 Pagliary, F : Okobilanzsoftware Marktiibersicht 1997, February 1997, Sinum GmbH, Switzerland

Example LCA
Software

wlwn,igl
Buarte

Pitilieiro.
o




Example Programs

Tools Applied
Environmental performance,
BEES Desempenho ambiental; edificios
sustentaveis, avaliagdo ciclo de vida e
custo
Environmental performance;
Envest edificios sustentaveis, andlise ciclo de vida e
andlise de impacte
LCA
EQUER analise ciclo de vida, apoio no projecto de
edificios residenciais, comerciais e simulacéo
LISA .
LCA, embodied energy
Athena

LCA, construction material

Building Greenhouse Rating

Energy (GEE)
Energia operacional, emissbes de gases de
estufa, comparacéo (austrélia)

BEES

Software
BEES

The BEES (Building for Environmental and Economic
Sustainability) software brings to your fingertips a powerful
technique for selecting cost-effective, environmentally-
preferable building products. Developed by the NIST (National
Institute of Standards and Technology) Building and Fire
Research Laboratory with support from the U.S. EPA
Environmentally Preferable Purchasing Program, the tool is

based on consensus standards and designed to be practical,
flexible, and transparent. Version 3.0 of the Windows-based

decision support software, aimed at designers, builders, and
product manufacturers, includes actual environmental and

economic performance data for nearly 200 building products

11



Global Warming

Acidification

| Eutrophication
I Fossil Fuel Depletion I
Indoor Air Qualit

TR — sJEnvironmental
abitat Alteration 4 Performance
.| Water Intake Score

| Criteria Air Pollutants I
Human Health

Overall
Ozone Depletion Score
Ecological Toxicity
Economic
First Cost Performance
Future Costs Score
Figure 2.4 | 1e BEES Overall Performance Score

Software

LISA

http://www.lisa.au.com




f— LISA Input:

Ml wrpet

Kl iinsirmas
g & g

M

> Bill of Materials & Quantities (along with possible alternative materials such as concrete which uses fly ash, a
waste product from power production as a cement extender. From a sustainability perspective this reduces
the need for energy intensive cement production). Work Schedule e.g. Fuel consumption by construction
equipment. HVAC, Services and Fittings. Utilisation schedules.

Data is entered into existing interactive case studies to determine the environmental impact (in terms of the
sustainability and energy use) of design and material alternatives.

A developer mode exists for those who wish to add their own interactive case studies and findings to the
knowledge embodied in the existing case study list. This feature can only be accessed by obtaining a
developer password from info@lisa.com.au.

In developer mode equations that relate to material use and service use such as water and electricity are
generated. These are typically associated with stages in the life cycle of the building typical stages. Includes
but are not confined to: specification, construction, appliances, fitout, utilisation, transportation,
decommissioning/recycling, and material transport.

LISA OUTPUT

» Output: Output is in
graphical and table form
showing the
environmental impact of
each stage in terms of:
resource energy use in
GJ, GGE in tonnes of
equivalent CO2, SPM,

e NMVOC, Water, NOXx,

and SOx. Base Material

Data and a Bill of

Material Quantities are

also reported.

i
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Envest

First UK software for estimating lifecycle
environmental impacts of buildings at the
early design stage. This version is for
office buildings, and considers the
environmental impacts of both the
materials used during construction and the
energy and resources consumed over the
building's life.

Using minimal data entered through
simple input screens, Envest allows
designers instantly to identify those
aspects of the building which have the
greatest influence on its overall impact.

All environmental impacts are measured

using a single points scale called

Ecopoints, allowing designers to make

direct comparisons between different

designs and specifications. One hundred  http://www.bre.co.uk/envest
Ecopoints are equivalent to the

environmental impact of the average UK

citizen in one year.

http://www.eere.energy.gov/buildings/tools_directory/software/envest.htm

EQU ER G100

other waste

eutrophication

—— ref spendthrift
______ heq spendthrift
— — — - ref economical

--------- heq economical

Radar do EQUER life cycle tool (France)

14



Software
Building Greenhouse Rating

» Australiano
» Provides assessments of the

greenhouse intensity of office
buildings by awarding a star rating
on a scale of one to five. Buildings
identified by the Australian Building
Greenhouse Rating scheme with a
high star rating will be more energy
efficient and cheaper to run, and will
result in lower greenhouse gas
emissions. Separate components of
the building can be rated - a base
building rating measures the
performance of those services
provided by the building
manager/landlord; and a tenancy
rating measures the services for
which the tenant is responsible. A
whole building rating measures the
combined effect.

BUILDING

CREENHOUSE RATING

http://www.abgr.com.au
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Input: Requires
building operational data
- size in Net Lettable
Area (NLA), location of
the building, number of
occupants, number of
computers in regular
use, number of hours
per week that the
building is occupied, and
12 months of billing
data for all energy
sources in the building.
The user enters data via
text inputs.

Output: Report on
greenhouse rating
(stars), normalised
greenhouse emissions
(kgC02/m2) and energy
consumption (MJ/m2).
The report shows what
the star rating of the
building means in terms
of actual performance
against the national
benchmark.




» NSW Government Offices
Crown Property Portfolio c/- James Field
84 Crown St.
Wollongong NSW 2500

(3.5)

Certificate issued by:NSW - SEDARating type:Whole
buildingEmissions (total): 1839593 kgCO2/yrEmissions
(normalised): 201 kgCO2/m2/yrTotal energy use:833
MJ/m2/yr (6% Green Power)Rating period:30/4/2003 -
21/8/2004

A8 Wik Jrevers ol besnuerieni 2]

- ATHEMNA's v.3.0 Environmental Impact Estirmator MOW AVAILABLE . s tean

[ Ariseia |

The ATHENA™ Sustainable Materials
Institute
i finging answers o
cofical quasiions & The
amaroameantal mpact of
buildings and building
products

L Ewtmator

Tutorial
© Downdoad free Doemo

E * Price Structura

T nol-for-profl instiie R

15 & wond-leading e R \
source of dala, exparise HNewslattar
and foals !

B E ¥ Nowslattar vial.4.1

enwironmand in mind,
" * Newsletter Archive

Repasts and Fagee
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Modelo Conceptual de Athena

Resource Exfraction

AN N NN

Life.Cycle.
o

embodied primary energy use
global warming potential
solid waste emissions
pollutants to air
pollutants to water
natural r

esource use

What is better ?

Which is Better? Steel, Concrete or Wood

anl]
0O Cther

a00 OVwood
— B Concrete
=
E 400 O Steel
=
=]
B
2 300
=
==
=
@ 200 1
=
]

100

D .
STEEL HOUSE CONCRETE HOUSE WOOD HOUSE
Thesis By Joanna Glover
PPT
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Assess ?

| Pihieio B e v e A M A

v - - =

18



D s .
Occupiers
i “We would like to have
sustainable buildings but there

are very few available.”
Investors

“We would fund sustainable

Constructors
“We can build sustainable
buildings, but there is no demand

buildings, but the developers

.. ; don't ask for them.”
The vicious circle of
blame
Developers
4

“We would ask for sustainable buildings,
but the investors won't pay for them.”

for them.”

Market Value

(performance)

Tools Environmental /!
Assessment, Management and
o Certification

* Cadman, David Upstream Strategies, http://www.upstreamstrategies.co.uk/uploadedfiles/Vicious_Circle_of Blame(8).pdf

19



Prof. Raymond Cole
(Téquio, SBO5)

@ GBTool - = ——

Sistemas de Avaliacao Voluntarios para Edificado

Building Environmental Assessment

BREEAM (UK)
LEED (EUA)
HQE (Franca)

Ecoprofile (Norway), Environmental Status
(Sweden), Promise (Finland), EcoQuantum
(Netherland), NABERS (Australia), Green Leaf
(Canada), TQ (Austria), CASBEE (Japan), ...
GB Tool (GB C), mais de 20 Paises, ...

LiderA (Portugal)
Others

» Green Globe 21, ...

» Ecological Labeling Tourist, ...

ISO Standards
> 1SO 14040; 1SO 14020;1SO 14001; ISO 14031 - ADA

> (ISO TC 59/SC3) ;
» CD1 Buildings and constructed assets — Sustainability in building @

— Framework for assessment of environmental performance of buildin

20



Guides

Certification

Platina
(52 — 69 pontos)

: Catlomia Gopan Suker Program Saeta Bartara County Pueing and Development
W #%  >» Use as local — i
b e Y
=iss . program P e
! EathiCs "HM!‘. Wi Green: Buil Home
Madaon, W1

@ » BREEAM (Reino
Unido); LEED
(EUA); HQE
(Franca); GB Tool,
need adjustment to
each country ...

21



LiderA Approach

(Leadership by Environment)

2000/2003 A

S EBILEED

4 Adjust the system to Portuguese reality

- ] Manuel Duarte Pinheiro, Environmental Engineering, @

Invited professor at the Department of Civil
Engineering and Architecture, in Instituto Superior :
Técnico Homes

lied and Development
plz@ P

Testes de Aplicacéo Nivel

Nacional
v

. =1 -
Ao o =
o =
Conse

Aplicacao

Certification test cases

Lider

22



LiderA

» Voluntary Assessment Environmental System
to Buildings; (base to Environmental
Management System)

» Environmental could be a leardship factor to
sustainable , in portuguese “/iderar pelo
Ambiente;

> Promote integrated environmental
performance improvement

> Lider (Portuguese Trademark)

» The system is base of scientific works about sustainability in building and
built environments, performed since 2000 and which lead to the prototype
V1.01 publication in 2005, and actual version V1.02.

LiderA (Liderar pelo Ambiente)

Scope:
» Environment,

» Reduce approach to Social (Health and Comfort) and
economics (viable measures in performance criteria)

Object:
» Building (s) and near space ()
» Multi uses (Homes, Offices, Services, Tourism, ...)
» Local (climatic) conditions

» Voluntary Assessment System

Life Cycle:

» The assessment could happen in any of phases (Plan,
Project, Construction, Operation,

Refurbishing/Demolition)

23



Choosing Criteria...

» Environmental Aspect and Impact
Assessment (EIS and ISO 14001)

Suaman s ok o

» Environmental Aspects and mainly criteria in
other approach's (importance and weighting)

Organize Category and Main Areas LiderA (v1.02)

= Q

« Indoor Air Quality « Soil

« Effluents
* Thermal Comfort * Ecology « Air Emissions
> IlmiBEser * Mobility . Solid Waste
Dol * Landscape « Exterior Noise
« Controllability « Amenities « Thermal Effects
Indoor Site and Environmental
Environment Integration Loads
Promote
Sustainable
Buildings
Resources Durability e
Consumption Environmental ManagemenﬁcceSS'b'“ty

and Innovation
* Environmental

* Energy e i’
. i « Env. Manag. Syst ¢ & * Life Time
Materials * Innovation Qﬁ@; * Accessibility
J

24



4 organizing LideLQ

“<. Approach
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Criteria Thresholds

| eosren i (A++), Factor 10
v;.f T lee_ﬂ (A+), Factor 4
e 50 %

o Improvement
g P

Try Include Performance and Labels: Products,

Energy Performance and Air Quality (Energy, Air
Quality, CO2), ...

Final result and Weighting LiderA

> Base:

» Weighting - Multi Criteria AHP, (Soares, 2005). New
process in course;

> What is weight of others systems !
> Impacts and Importance;

» Weighting by consensus at development team:

vOEE (zsrpowmms

A:uumoe
ABENTE NTERR
s

s T
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Ex°® Area Weighting LiderA V1.02

CONTROLABILIDADE
POLUGAO TERMCA
RUIDO EXTERIOR
AVENIDADES
PAISAGEM
ACESSIBILIDADE
DURABILIDADE
ACUSTICA

ILUMNAGAO
MOBILIDADE
QUALIDADE AR INTERIOR
solo

=
=
=
=
=
EFLUENTES %
[
GESTAO AVBIENTAL !
RESIDUOS
EMSSOES ATVOSFERICAS
MATERIAIS
URAIS
AcuA

INOVAGEO
CONFORTOTERMCO
ENERGIA : : : : : ]

LiderA Application System

» Documents

» LiderA Guide - Technical Specification
(v1.02, 2006)

» Verification List
» Thresholds (Performance)
» Management and Control System

FonDEC
» Stakeholders Role Koo o stcmn s
~DkCivil

> Development Team SAE o " e

LiderA - CURSO PARA
v ASSESSORES DO SISTEMA

» Verifier (Third Part) i DE AVALIAGAO AMBIEN-
E - TAL DA CONSTRUGAD

SUSTENTAVEL

» Assessor =3

. . 7 & B dde Novembeo de 2004
» Course, Exam, ethical / deontological Cq S

» Promoters

» Others Stakeholders

Lisbari) -

27



Publish - Paper SBO05, ..., Portugal Conf.

Book (PT) Environmental and Sustainable Construction

LiderA Cases

28



Cases

Test cases, in the residential and tourist
versions, were evaluated and allowed to
test and check the system while it was being
developed.

These were evaluated by LiderA 1.02 version
and are :
» Torre Verde (Lisbon)
» Ponte da Pedra (Matosinhos)
» Casa Oasis (Faro)
» Pargue Oriente (Lisbon)
» Hotel Jardim Atlantico (Calheta)

i .«  Hotel Jardim Atlantico, Madeira

-------
:::::::

Local e Integragdo

4
Valorizag&o das
Cc7 . .
amenidades locais
S| Energia
Redugéo do consumo

de electricidade
Eficiéncia dos

Recursos

C11

Ci15

Agua
c16 Rec!ucao do consumo
de 4gua

[Cargas Ambientais

| Efluentes

Tipo de tratamento das
4guas residuais
Caudal de reutilizagdo
de 4guas usadas
N[Residuos

Redugéo da produgdo
de residuos
Percentagem de
residuos valorizados

[Ambiente Interior

Qualidade Ar Interior
Prevenc&o de micro
contaminacdes

Nivel de conforto
térmico

44 [Informacao ambiental

Sistema de gestao
9 .
ambiental

29



T
gy
Tissizo

s

Local e Integracdo

i

Valorizagéo das
amenidades locais

Recursos
M| Energia
c10 Desgmpenho energético|
passivo
c11 Reduqag c!o consumo
de electricidade
c1 Uso de outras formas

de energia renovavel

Ambiente Interior
Qualidade Ar Interior
Ventilag&o e contributo
natural
Prevencéo de micro
contaminagdes
Conforto Térmico
Nivel de conforto
térmico

Luz Natural

Niveis de iluminacéo

C41 inag&o natural

Gestao i e Inovacdo
Gestdo Ambiental

44 |Informac&o ambiental

Sistema de gestao

C4¢ .
lambiental

©

i

manTen
gy
Tissizo

Local e Integracédo

Integrag&o e valorizagéol
local
[Recursos

Desempenho energético|
passivo

Reducéo do consumo
de electricidade
Eficiéncia dos
equipamentos

[Cargas Ambientais

Diminuicao do efeito de
ilha de calor

Ambiente Interior

Prevencéo de micro
contaminacdes

Nivel de conforto
térmico




Recursos

Energia
Desempenho energético|
passivo

Redugéao do consumo
de electricidade

Uso de outras energias
renovaveis

Agua

Reducéo do consumo
de agua

Reducao de agua
noutros espagos

Utilizag&o de aguas
pluviais
Materiais

Materiais locais

mbiente Interior

Qualidade Ar Interior

Isolamento
acustico/Niveis sonoros

Further
evelopment
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Further Development

» Threshold Levels s Piecisa0ds Limares
= e

Casos Piloto

Valores

» Economic Costs =

Ponderagéo

» Precise Technical

Calculations
Models
=
> Greater L
contribution from e
LCA Studies _
A

A A Tty
Interlorgi:_—‘_,_;j__?jt’pﬂ.men .
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Further Information

Manuel Duarte Pinheiro
Environmental Eng.
Invited Professor
Dep. Civil and Architecture
(DECA/ IST)

manuel.pinheiro@ipa.pt
manuel.pinheiro@lidera.info

www.lidera.info
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