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"Regu am*é’ﬁ'rac;oes aphcadas a

diversos setores na Europa A‘V

* The European Integrated Product Policy (IPP) concept and the rising interest in life cycle
related topics (baseado no pensamento do ciclo de vida)

» EPD - Environmental Product Declarations (relatérios tipo 1ISO14025 baseados na 14040)

» EU directive on End-of-Life Vehicles (2000/53/EC) —Calculation of road vehicles recyclability
and recoverability (ISO 22628) (obrigatério o uso da 1ISO14040)

« WEEE —Waste Electrical and Electronic Equipment (2002/96/EC and Amendment
2003/108/EC) (obrigatdrio o uso da 1SO14040)

* RoOHS —Restriction of hazardous substances (obrigatorio o uso da 1ISO14040)

* REACH - Registration, Evaluation, Authorisation and Restriction of Chemical

» Directive on Energy Using Products (EuP) (obrigatdrio o uso da 1SO14040)

» Green public purchasing program (http://ec.europa.eu/environment/gpp/index_en.htm)
» European Eco-label

* Eco-label Brasileiro Colibri

» Politica Brasileira de Residuos Sélidos (baseada no pensamento do ciclo de vida)
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* O Programa Brasileiro de Avaliacdo do Ciclo de Vida

« ACV

 Exemplos de estrutura de coleta e armazenamento de
dados
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Projeto Brasileiro
“ICV para a Competitividade da Industria Brasileira”

ICV Brasil

MCT, IBICT, FINEP, Inmetro, INT, UnB, USP, UTFPr,
CNI, SEBRAE, Petrobras, ABCV, Abipti, ABNT

Reunibes Preparatorias: de 2004 a 2006
Inicio Oficial: Novembro 2006

Coordenacao: Instituto Brasileiro para Informacéo Cientifica e Tecnoldgica-IBICT/MCT
Apoio: MCT

Fim da Primeira Fase: 2010
Apoio para a 2a. Fase (2010-2012): MCT/MDIC
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a Brasileiro de
Avaliacao do Ciclo de Vida
m Servigo Piiblico Federal

MINISTERIO DO DESENVOLVIMENTO. INDUSTRIA E COMERCIO EXTERIOR
W%  CONSELHO NACTONAL DE METROLOGIA, NORMALIZAGAO E QUALIDADE INDUSTRIAL — CONMETRO

Resolugdo n® 04, de 15 de dezembro de 2010

Dispoe sobre a Aprovacdo do Programa
Brasileiro de Avaliacdo do Ciclo de Vida e da
outras providéncias

O CONSELHO NACIONAL DE METROLOGIA, NORMALIZACAO E QUALIDADE
INDUSTRIAL — CONMETRO. usando das atubun;ées que lhe confere o Art. 3° da Lei n® 5.966.
de 11 de dezembro de 1973, e 0 artigo 2° da Lei n® 9.933. de 20 de dezembro de 1999,

RESOLVE:

Art. 12 - Aprovar o Programa Brasileiro de Avaliagéo do Ciclo de Vida (PBACV). em anexo.
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”Programa BraS|Ie|ro de Avallac;ao do
Ciclo de Vida - Organograma AW
PBACV
» Comité Gestor
» Comité de Coordenacao
o Comités Técnicos
 CT1 - Captacao de Recursos
CT2 — Inventérios
* Grupos de Trabalho Setoriais: Gestao de Base
de Dados; Construcéo; Metais, Energia Elétrica,
Combustiveis, Agropecuaria, Plasticos
(Quimica), Eletroeletronicos (Fim de Vida)
CT3 — Avaliacéo de Impactos Ambientais
CT4 — Disseminacao
CT5 - Capacitacéo
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Em partam gennenavess International Platform on LCA ILCD
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- Solution: acommon reference LCA format
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Harmonized Methodology and Format to Support

business and EOlIC¥

Greener Production and Higher Consumer
Objectives = More Competitive Goods Confidence and Smarter |
and STices Cons1mption
Policy and EMAS Eco-Design  Waste Management |
Business | P
Instruments | gp,  ROHS,Reach, EU Ecolabel,
i WEEE, EE Carbon footprint, EPD
Standards, T
guidance, policies

Coherent, Quality Assured

(SCP/SIP, IPP)
Life Cycle Data and Methods

European Commission, JRC

Institute for Environment and Sustainability
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Frontrunning industries as members of the European
Business Advisory Group:

e Alliance for Beverage Cartons and the Environment (ACE)

» Association of Plastics Manufacturers in Europe (PlasticsEurope)

e Confederation of the European Waste-to-Energy Plants (CEWEP)
» European Aluminium Association (EAA)

e European Automobile Manufacturers' Association (ACEA)

* European Cement Association (CEMBUREAU)

e European Copper Institute (ECI)

e European Confederation of Iron and Steel Industries (EUROFER)

e The Voice of the European Gypsum Industry (EUROGYPSUM)

» European Federation of Corrugated Board Manufacturers (FEFCO)
e Industrial Minerals Association Europe (IMA-Europe)

* Lead Development Association International (LDAI)

e Technical Association of the European Natural Gas Industry (MARCOGAZ)
» Sustainable Landfill Foundation (SLF)
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ILCD in eBalance
(China LCA Software)
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LCI Database Working Structure
SIRIM for National LCA Project in Malaysia
’ <A

%ﬂ%ﬁepresentaﬂve National

Regionalized LCI Quality control, chewaerification
datasets

Af \ \ \ \ Waste Management

/Recycling
Chemical Secto,ﬁ[ LOCAL LCA STUDIES «

\ ‘ Utilities & services

General Consumer Goods

Agro-Industry Sector

| Petroleum Sector v

E&E Sector ‘ Heavy Industry ‘

LCI Databases (data receipt & processing) developed by sectors /LCI project teams

On-site measurement Working Groups/ Committees

actory/Assoc/Organisation

© Armando Caldeira-FiZenfRilejett Brasimiesta @vi;,-adotiial company data, site data, average data

MTEC" National Thai LCI Database

Operation Structure Acv
—

Steering Committee

v

Working/Technical Committee
(5 partners: MTEC, DIW/MOI, TRF, F.T.I, TEI)

Web-based
Software 2>
ILCD formatted
data plus extra

Average data
‘IIIIIIIIIIIIIIIII

Average data
EEEEEEEREE g

Petroleum Institute of Thailan

Central LCI
Database
(MTEC)

Gate-to-gate

WG1: WG2: WG3:
Natural Gas Refinery Petrochemical
Products Products

<IIIII EEEEEEEEEEER

Industrial Specific Institution

WG4: WG5: WG6: WGT7: WG8: WGO: WG10:
Ferrous/non- Infrastructure Construction Agricultural Basic Recycle & Others

ferrous - Energy/ Utilities materials materials and | chemicals Waste /
. products

- Transportation
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SBICV - Modelo de Dados Fisico

A
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Industrla BraSIIelra P_OJeto “SICV Brasn -
Sistema de Inventarios do Ciclo de Vida Brasil”
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* O Programa Brasileiro de Avaliacao do Ciclo de Vida

« ACV

» Exemplos de estrutura de coleta e armazenamento de
dados
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Avaliacéo de
Impacto

Ambiental ao
longo do Ciclo 1) ° ®
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Ciclo de Vida = bergo a cova
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R s

Avaliacdo do Cicla

« ACV

— Fluxos massicos e
energéticos
(inputs/outputs);

— Conversado em categorias
de impacto ambiental;

— Avaliacao de Impacto,
Normalizacdo, Ponderacéo,
Analise de Sensibilidade

1ISO 14040
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Detalhamento e quantificacdo das entradas e saidas relevantes
ao(s) sistema(s) do produto sob estudo

ENTRADAS SAIDAS
bens — PROCESSO —> bens
servigos—» NITARI —» Servicos «
fluxos produtos’) - - teriais > gISTEMS I/DE > materiais [ PTOdU0s fluxos
econdmicos energ|a—> PRODUCAO —> energ|a economicos
residuos* ——> —>» residuos
(para tratamento) (para tratamento)
—> produtos quimicos no a
—> produtos quimicos na agua
recursos abiéticos—» —» produtos quimicos no salo
intervengd recursos bidticos» ~» produtos radioativos intervengdes
ambientais |transformagéo do sole —» som ambientais
ocupacéao do sole» —> perda de calor
—> mortes
—> etc.

* os fluxos funcionais do processo
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Avaliacido do Ciclo de Vida

- ACV -
Modelagem do Sistema Tecnolégith V
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nventario agrupado no tormato

BR: Diesel: Refi i ia ELCDJ/PE-GaBi [Refinery producis] DB Process
Object Edit View Help
D | Lt e ==== @GS »o0ovE| 2
Name: [~ [Diesel: Refinaria Paulinia |[ELcore
Parameter

Iﬁl.l:nlﬁ.l_cc:otlw.tml. Documentation |

Year [z00s 2] Region | Meridian | Latiuge [

alocated [z 2| Noimage

< | red Flowes. ded =] comment
i |
Inouts .
__|prow [ouantity [amount: Junit__[Tracked flstandardorigin |comment
__|air [Renewable resources] Mass 0,26807 i) 0% (Calculated)
L iphate [Non bl ] Mass 2,9309E-015 kg 0%  Literature
__|Basalt [Non renewable resources] Mass 2,0939E-005 kg 0 % Calculated
__|Bauxite [Non renewable resources] Mass 1,5377E-006 kg 0% Calculated
[Mon rer ble resources] Mass 0,0010374 kg 0% {Literature)
<
Outputs
__|1,2-Dibr thane [t ted organic to Fresh water Mass 2,8127E-015 |kg 0%  Literature
|__|Acenaphthene [Hydrocarbons to sea water] Mass 1,101SE-008 kg 0%  (No statement)
__|acenaphthene [Hydrocarbons to fresh water] Mass 1,8534E-010 kg 0%  (No statement)
___lAcenaphthylene [Hydrocarbons to sea water] Mass 4,196E-009 kg 0 % (Mo statement)
Acenaphthylene [Hydrocarbons to fresh water] Mass 7,8365E-011 kg 0 % (No statement)
: Acetaldehyde (Ethanal) [Group NMVOC to air] Mass 8,4638E-008 kg 0%  (Calculsted)
__lAcetic acid [Group NMVOC to air] Mass 7,8139€-008 kg 0%  (Calculsted)
__|Acetic acid [Hydrocarbons to sea water] Mass 3,4655E-008 kg 0% (No statement)
___|Acetic acid [Hydrocarbons to fresh water] Mass S,3046E-007 kg 0% (No statement)
__|Acetone (dimethylcetone) [Group NMVOC to air] Mass 7,5684E-008 kg 0%  (Litersture)
__|acid (calculated as H+) [Inorganic emissions to fresh water] Mass 4,71836-009 kg 0%  (Literature)
___|Acrolein [Group NMVOC to air] Mass S,2288E-010 kg 0%  Literature
__|acrylonitrie [Hydrocarbons to fresh water] Mass 1,1824E-012 |kg 0% (Mo statement)
. Fla e mede boal, A £ AW T Ar abubie sl res s oM see £ FETFAEAOT e e Mo nes
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Satélite 1 Satélite 2 Satélite 3
-GT2 -GT3 -GT4

] /

Metodologia padréo
(método e terminologia)

\

Banco de dados
Mestre

Local de armazenamento,
seguranca de dados,
comunicagéo e
capacitagéo.

dados Publico
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=

CML2001, Experts IKP (Southern Europe) [Evaluation] - Weighting = B1| 5 |1 .y EDIP 2003, Env. imp. eval. (PET W, EU 2004) [Evaluation] - Weighting = & & |
Object Edit View Help Object Edit View Help
DER S RB /AL ? loeeinsjas:?
Name: 001, Experts ern Europe) Name: . (PET W, EU 2004) .
[ * [Equivalences fnt__[standafiwechts || | | Jouantity * [Equvalences [unt _[standafieichts |
| [cM.2001, Abiatic Depletion (ADP) 066667 kgShEqO% 15 0,7874  m2UES 0% 1,27
|_|oM.2001, Addfication Potential (47) 1 kgSO2E0% 1 ication 081967  kgNO3€0% 1,22
14 7 0,89286 kgCO2E0% 1,12 |
2001, Global Warming Potential (GWP 100 years0, 1 kgCO2E0% 10 2003, Photochermical ozone formation - mpact 0,75188  pers'ppm0 % 1,33
1, Ozone Layer Depletion Potential (0D, st0,5 kgRIIED % 2 IP 2003, Photochemical ozone formation - mpact 0,75188  m2UESS0% 1,33
1, Photochem, Ozone Creation Potential (PC0,33333  kgEthened % 3 IP 2003, Stratospheric ozone depletion 0,015873 kgRILEO% 63
1, Radioactive Radiation (RAD) 2 DALY 0% 05 IP 2003, Terrestrial eutrophication 0,81967 m2UES 0% 1,22
(Quanbity Quanbty
|Username: changed |PE-GaBi 20 Last changes: <User>, 1.1.96 0:00:00 i changed PE-GaBi 20 Last ch <User>, 1.1,96 0:00:00 P
S

J/u E199, HA (Hierarchist approach) [Evaluation] -- Weighting
Object Edit View Help
DER SR ES?

Name: JE159, HA (Hierarchist approach) @
— R T TR T L

, HA, Ecosystem quality, Addification fnutrificati 0,03424 PDF*m2%0 % 29,206

, HA, Ecosystem quality, Ecotoxity 0,015832 POF'm2"0% 63,162 AV aI i ag éo d e

, HA, Ecosystem quality, Land conversion 0,0032506 PDF*m2 0% 307,63 .
, HA, Ecosystem quality, Land 0,0032506 PDF'mM2*0% 307,63

TP e e T i T Impacto Ambiental
, HA, Human health, Climate Change 0,016113 DALY 0% 62,061
, HA, Human , Ozone layer deplebion 0, 17585 DALY 0% 56868
, HA, Human health, Radiation 1,437 DALY 0% 0,69551

, HA, Human health, Respiratory (norganic)  0,0035991 DALY 0% 277,85
, HA, Human health, Respiratory (organic) 0,56302 DALY 0% 1,771

, HA, Resources, Fossil fuels 0,0050896 Mlsurplu0% 196,48
, HA, Resources, Minerals 0,28405 Mlsurplu0 %  3,5205
Quanity
changed | PE-GaBi 20 Last changes: <User>, 1.1.96 0:00:00 V.
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Estufa a7
GWP | Trace Gas GWP w
1 HFC-143a 3800

1300 j HFC-152a 140
CFC-11 3400 § HFC-227ea 2900
CFC-113 4500 § HFC-23 9800
CFC-116 >6200 § HFC-236fa 6300
CFC-12 7100 § HFC-245ca 560
CFC-114 7000 § HFC-32 650
CFC-115 7000 § HFC-41 150
Chloroform 4 HFC-43-I0mee 1,300
HCFC- 123 90 |} Methane 21
HCFC- 124 430 J§ Methylenechloride 9
HCFC-141b 580 J Nitrous Oxide 310
HCFC-142b 1600 § Perfluorobutane 7000
HCFC-22 1600 J Perfluorocyclobutane | 8700
HFC- 125 2800 § Perfluoroethane 9200
HFC-134 1,000 § Sulphur hexafluoride | 23900
HFC-134a 1300 { Trifluoroiodomethane | <1 |
HFC-143 300

Adaptado de Thomas, C., Tennant, T.and Rolls, J., 2000, “The GHG Indicator: UNEP Guidelines for
© Armando Caldeira-Pires - Projeto Brasileiro de ICV — Ju@@g@ing Green house Gas Emissions for Businesses and Non-Commercial Organisation”, UNEP, Suica

* O Programa Brasileiro de Avaliacao do Ciclo de Vida

» Categorias Ambientais de Produtos e as Declaractes
Ambientais de Produtos — EPD
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Declaracdes Ambientais de Produtos — EPD

= A declaracdo inclue a documentacdo sobre o produto, seu ciclo de vida, a
pegada ecoldgica, bem como os resultados da avaliagdo das emissoes;

= Os dados do fabricante séo verificados de forma independente;

= Procedimentos e fundamentos estabelecidos pelas Regras de Categorias de
Produtos (Product Category Rules — PCR)

.

= Maior transparéncia nos processos e informagdes dos fluxos de energia e
materiais;

E! epartamen "&t-'..'...'..',..:-' ; ———

Quais sdo os beneficios do EPD?

Internos:

= |dentificacdo de potenciais otimizacoes ;

= Classificagdo do desempenho ambiental dos produtos considerando-se a
competitividade;

= Possibilidade da criagdo de um modelo parametrizado (i-report);
= Impactos dos produtos no resultado final das construcoes.
Externas:

= Instrumento de marketing e de vantagens competitivas;

= Demonstragdo de consciéncia ambiental pelos membros da IBU em suas
companhias;

= Vantagens para a ACV de edificagdes e certificagdes;
= Dados disponiveis para a certificacdo (Okobau.dat).
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ecanica ——

s Legais para EPDs

AV

= Diretiva 89/106/EEC.: regula a insercdo de produtos da
construcdo desde 1989. Em 1992, as diretivas dos produtos da
construcdo (CPD) juntamente com os atos dos produtos da
construcdo (BauPG) séo inseridos na legislacéo alema;

.

A regulacéo dos produtos da construgédo (CPD):

= 6 requerimentos essenciais: resiliéncia e estabilidade
mecanica; prevencao contra incéndio; higiene, meio ambiente e
saude; seguranca no periodo de uso; prevencéo de ruidos; eficiéncia
energética e isolamento térmico;

= Requerimentos que devem ser apresentados em dois formatos:

normas europeias harmonizadas (hEN) ou Aprovacdo Técnica
Europeia (ETA) — aptidao quanto ao uso do produto.

© Armando Caldeira-Pires - Projeto Brasileiro de ICV — Jun2013

Bases Legais para EPDs —
Nova Abordagem

= Objetivo de criar um mercado comum europeu, no
gual elimina-se as barreiras técnicas. Principio da
harmonizacao das legislacfes nacionais para um nimero
limitado de requisitos essenciais;

Regulacdes de produtos da construcao (Construction
Product Regulation — CPR)

= CPR substitui as diretivas de produtos da construcao
(CPD);

= Prové uma “linguagem técnica comum?”;

= Uniformidade nos métodos de avaliacdo de
performance dos produtos da construcao;

= Define-se requisitos basicos para os produtos da
construcdo. Exemplo: Requirimentos basicos n° 7:
Sustentabilidade no uso dos recursos naturais

© Armando Caldeira-Pires - Projeto Brasileiro de ICV — Jun2013




A nova abordagem:

F il

= CEN/TC 350: “Desenvolvimento
horizontal de métodos padronizados
para a avaliacdo do

desempenho ambiental integrado dos ——
edificios”. o —
i - a) !.:II:P POn
= ACV Unica e EPDs para cada
e ;o #rEN VIO

regido — resultados Unicos para toda a it
o K
= O ciclo de vida de um produto 528022

~ . .~ . Pompt BB v
(prqdugaq a dlsp05|gao/rep|clagem) o
sera considerado com mais detalhes; S

= Avaliacéo s0 é possivel no
contexto dos produtos aplicados ao
edificio.

© Armando Caldeira-Pires - Projeto Brasileiro de ICV — Jun2013

|
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S
s no Setor da Construgao A‘ ?‘
- o
o
4 \

.;>"""a to, ~
P~ (5 . ”~ [
v
, & . , eS

Ecoleal is a type 111 label,
Environmental Profiles Scheme

MRPI

e pelavanie pradoct etarmatae

EPD]  Swoe

ENVIRONMENTAL
DECLARATION [ €0 NOTGE NOS g —_

Institut Bauen
und Umwelt e.V.

© Armando Caldeira-Pires - Projeto Brasileiro de ICV — Jun2013




Esquemas de EPDS para Construcao A‘V

Indicadores

Mudangca climética
Acidificacdo
Eutrofizagéo

POCP
Deplecgéo do ozbnio
Deplecéo abidtica
Ecotoxidade e humana
Energia
Agua
Residuos

Residuos nuclear

IBU

nw u u un

Alguns

z 2 Z2 2

Perfis
ambientais

S

nw u u n nu 2 u u u um
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FDES

Z 0O 0o un un nu un nuo unu unu un

MRPI

Z 0O Z2 un unu u un unuo unu unu um

CENTC

350 ELCD

Inventario
Inventario
Inventario
Inventario
Inventario
Inventario
Inventario
Inventario
Inventario

Inventario

zZ 0O uno un Z2 Z2 u unuo unuo unu oun

Inventario

Esquemas de EPDs para Construcao A‘V

Indicadores

Mudanca climética
Acidificagao
Eutrofizacéo

POCP

Deplecado do ozbnio

IBU

w nu u u m

Perfis
ambientais

S

nw u u un
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-ngenhari

Product Category Rules for y [
environmental product declaration
of construction products to EN

- 15804:2012 ]
FINAL VERSION

Table 7.2: Parameters for describing environmental impacts

Impact Category Parameter Unit

Global Warming (Climate Change) | Global warming potential, GWP kg CO; eq., 100
years

Ozone Depletion Depletion potential of the stratospheric ozone | kg CFC 11 eq.

layer, ODP

Acidification for Soil and water Acidification potential of soil and water, AP kg SO; eq.

Eutrophication Eutrophication potential, EP kg (POs)” eq.

Photochemical Ozone Creation Formation potential of tropospheric ozone, POCP | kg C;H; eq.

Depletion of Abiotic Resources — | Abiotic  depletion potential for non-fossil | kg Sb eq.

elements resources, ADP-elements

Depletion of Abiotic Resources — | Abiotic depletion potential for fossil resources, | MJ, net calorific

fossil fuels ADP-fossil fuels value
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* O Programa Brasileiro de Avaliacao do Ciclo de Vida

« Exemplos de estrutura de coleta e armazenamento de
dados
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Avaliacao do Ciclo de Vida
do Produto Ceramico

0 QUE E?

PORQOUE ACV DE PRODUTOS CERAMICOS?
RESULTADOS DA AVALIACAD DO CICLO DE VIDA
CONCLUSGES DO ESTUDO

(ORN

ANICER <>Funnncen
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Exemplo atual: World Steel Assomw"’

Appendix 5: List of participating companies

worldsteel

CO, EMISSIONS DATA COLLE(
User Guide, Ver
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The following companies ibuted to the LCI released in February 2010.

ArcelorMittal
Baosteel
CELSA

Gerdau

JFE
JSW

Kobe Steel

Nippon Steel
Nisshin

Ruukki

SAIL

SSAB
Sumitomometal
Tata Steel Europe
ThyssenKrupp Steel

voestalpine
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ase da

i = s

The Cement Sustainability Initiative (CSl) is a
global effort by 24 major cement producers
with operations in more than 100 countries
who believe there is a strong business case
for the pursuit of sustainable development.
Collectively these companies account for
around 30% of the world’s cement production
and range in size from very large
multinationals to smaller local producers.

Core Members

CEMEX, CIMPOR, CRH, HeidelbergCement, Holcim, Italcementi, Lafarge, SCG Cement,
Taiheiyo Cement, Titan, Votorantim

Participating Members

Argos, China Resources Cement, Cimentos Liz, CNBM, Dalmia Cement, Grupo Cementos
de Chihuahua, InterCement, SECIL, Shree Cement, Sinoma, Tianrui, Ultratech, Yatai
Communication Partners

Agrupacion de Fabricantes de Cemento de Espafa (Oficemen), Arab Union for Cement &
Building Materials (AUCBM), Association of Cementitious Material Producers (ACMP,
South Africa), Associagao Brasileira de Cimento Portland (ABCP), Cement Association of
Canada (CAC), Cement Industry Federation (CIF, Australia), China Cement Association
(CCA), The European Cement Association (CEMBUREAU), Federacion Interamericana del
Cemento (FICEM-APCAC), Japan Cement Association (JCA), Mineral Products
Association (MPA, UK), Portland Cement Association (PCA, US), Sindicato Nacional da
Inddstria do Cimento (SNIC, Brazil)
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World Aluminum Data Base

Atual:

i = s

&V 2010 Life Cycle Inventory Data for the
ALUMINIUM Worldwide Primary Aluminium Industry

Unit Process Flow Chart
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