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NTRODUCTION

The congtruction industry has traditionaly been alarge consumer of energy and raw materids
and has contributed to significant quantities of waste and emissons. Congtruction materias
environmentd characteristics and their influence on abuilding' sindoor ar qudity, etc. have
however received much attention from authorities as well as consumers. Subsequently, there
is currently little discussion about the necessity of the congtruction indudtry itself taking an
active environmentd responghility.

Environmenta datawill be useful in many ways when it gives

- Bassfor choice of materids and solutions that give minimal environmenta impact.
- Badisfor the manufacturer to improve the product and the production process.
- Basisfor an approva system.

Environmenta consciousness within the condruction industry is increesing, and private and
public building owners have begun to set environmental requirements in conjunction with
planning, design, construction, operation, maintenance and demalition of buildings. In this
way environmentd friendliness has become a competitive factor for many companiesin the
congtruction indutry.



In recent years, the authorities have placed the construction industry in focus. Environmental
friendliness in connection with a building' s lifecyde has received much weight in the new
plan and building legidation with accompanying Building Code.

The market seeks out a neutral environmenta declaration for congtruction materids with a
description of environmentadly related impacts such that laws and regulations can more easily
be followed.

ASSUMPTIONS BEHIND THE DECLARATION

1.1 Technical properties

Environmenta declaration does not include a materia’s or product’ s technica qudities or use
aress. These are covered in the supplier’s product documentation (MSDS) and other
specifications.

1.2 Working environment

Thelabd for environmenta declaration of materials and congtructions does not cover the
work environment during manufacture of products because that is assumed to be covered by
appropriate laws and regulations. Smilarly, thereis no particular emphasis placed on the
work environment under congtruction of a building as congtruction Site safety is also assumed
to be covered by appropriate laws and regulations.

1.3 |1SO-gandards
The form and declaration are based on the proposed 1SO-standards. This includes both
terminology and generdly accepted routines and methods.

The environmenta declaration and form is based on several sandards that come under the
term ‘environmenta marking' . These standards are found in the ISO 14000 series:

1SO 14020  Environmenta labels and declarations— Generd principles

ISO 14021  Environmentd labels and declarations — Sdf-declared environmental daims.

ISO 14024  Environmentd labels and declarations — Environmentd labdling Typel —
Guiding principles and procedures

1SO 14025  Environmentd labels and declarations — Environmentd labdling Typellll —
Guiding principles and procedures

Further relevant standards and proposals for standards in the 1SO 14040 seriesinclude;
SO 14040 Principle and framework

SO 14041 God and scope definition and inventory analyss

SO 14042 Life cycle impact assessment

SO 14043 Life cycle interpretation

FORMATSFOR ENVIRONMENTAL DECLARATION OF MATERIALSAND CONSTRUCTIONS.

The form that is presented in this report can be used to collect data both for individua
materials and entire congtructions. Collected datawill be an integration of current knowledge.



Data pertaining to the external as well asthe inner environment are included in the form and
associated environmental declaration.

1.4 Phasesinthelifecycle
Environmental declaration is meant to be performed for the entire life cyce of materids and
congructions, in other words from *cradle to grave . The figure below shows the life cycle
with respect to materia trangport, energy and environmenta impactsin the different phases of
aproduct’slifetime.
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Below is a schematic presentation of the parametersincluded in an environmentd declaration

of building materids. A shaded field indicates that the listed environmenta impact is not

relevant in determining the given life cycde phase. An example isthat there is no solid waste
associated with the trangport phase. Thisis of course asmplified presentation, as
automobiles, boats, etc. are eventualy scrapped. In this declaration, we have chosen to set
system limitsin away that makes the problem addressable for most manufacturing

companies.
Phases| Raw- Transport | Production | Transport | Building Use Demolition | Transport Burial
materials site
Impacts
Energy
Resources

Release to air

Release to water

Solid waste

Indoor climate

14.1 Transport
There will be aneed for trangport of raw materials, materials and products between most

phases of the life cycle. The environmenta impacts are dependent upon trangport form,

distances and quantities that must be trangported. It is therefore important to include transport
in the environmental declaration.




Transport will occur between the following phases.
Raw materid extraction - Manufacturing (production)
Production — Building Ste
Demalition - Burid

Trangport within the different phases, for example use of forest machinery for the actua
logging operation, isincluded in the phase for raw materid extraction.

Raw materials

Raw materid extraction isthe firg sage in the life cycle and can be defined as ‘the cradl€’ in
the life cycle. Wood products are taken from the forest, while minerds are extracted from
mines, gravel pits, etc. Some raw materias used in Norway come from internd natura
resources, while others are imported. Environmenta impacts in connection with raw materia
extraction can include energy for recovery, use of dynamite, etc. Some raw materials are
taken for example from local forest areas and require little energy expenditure, while other
raw materids are recovered with large energy consumption (for example ail). Trangport
during raw materid extraction will be included as an environmenta impact in thet phase.

Reuse and recycling of materids reduces the environmenta impacts of raw materid
extraction. An example of this production of reinforced stedl from scrap.

1.4.2 Production

Environmenta impacts from production of ameateria or congtruction will primarily bein the
form of energy consumption and releases to air, water or soil. The end of this phase can be
cdled ‘the gat€ ina’‘cradleto gate’ declaration

1.4.3 Building site

One dement of acongruction’slife cycle isthe actua production of the structure. It is
important in this phase to utilise excess/'scrap materias. Scrap materials can be used at the
Site, be recycled to raw materias or the production phase or used in another product, for
example reinforced sted from scrap meta. The environmental impacts from this phase are
primarily energy used to build the structure and some transport that will occur within the
phase.

1.4.4 User phase

The largest environmenta impactsin abuilding' s life cycle occur in the user phase. Many
materias and congtructions must receive periodic maintenance and in some cases replacement
once or severd timesin the course of abuilding' s life cycle. These points must be addressed
when the environmenta impact of a congruction is evauated.

Operation
The greatest environmenta impacts here arise from the large amounts of energy required to

maintain a comfortable indoor climate in abuilding. Energy of operation can be kept out of an
environmental comparison of two productsin the event that the two congtructions have the
same U-values.



145 Demalition

Demoalition requires a certain amount of energy and the act of demolishing astructure canin
some cases involve other environmental impacts

1.5 Environmental impacts
The environmenta impacts here are divided primarily into resource consumption and
ecologica and hedth related impacts.

Use of resources
Resources are divided into energy, materials, water and land.

Resources
|
| | | |
Energy Materials Water Land
— Electricity Non-renewable materials (limited or abundant)
— Qil Renewable materials
— Gas Recirculated materials
— Diesel
— Coal
— Bio
— Other

Use of energy involves increased environmenta impact in the form of rleasesto air. It is
especialy important to reduce consumption of polluting non-renewable energy. Consumption
of materials involves environmental impact in the form of raw materid extraction, transport,
deposition, etc. It is particularly important to reduce consumption of raw materidswith a
finite supply, those that will be depleted within the next 100 years (World Resources
Indtitute). Water consumption involves a requirement for capacity in the water network as
well as possible treatment of water, and therefore should be kept to aminimum. Consumption
of land refers to sand pits, quarries, mines, landfills etc.

Ecological impacts
Releases that occur in the different phases of the life cycle can impact air, water and soil.

Ecological impacts

Release to air Release to water Solid waste
CcOo2 Solids Burial
SO2 BOD/COD Reused/recycled
NOx TOC Energy production
Dust P/N Hazardous waste

Etc Etc



Releasesto air are related to energy consumption aswell as the types of materids that are
used in production. It isimportant in this part of the declaration to include al emissions
thought to be of environmental importance, and supplement the list as necessary.

Health impacts

The declaration shal dso include indoor climate impacts for the products that can influence
the indoor environment. Current technology and knowledge shall be used to determine the
hedlth-related impacts from the materids.

| Health impacts |

TVOC Formaldehyde Ammonia Carcinogenic Fibre Indoor climate relevant
compounds time value

Other

Environmenta impact from materias aso includes how the materia can be reused, recycled
or possibly utilised as an energy source. This can be difficult to anticipate in the event that the
materid is expected to have along lifetime. One should therefore list possibilities with current
technology along with how development in these areas is expected to be.

1.6 Unit

1.6.1 Functional unit

In evaluating solutions over the entire life cycle, it isimportant that the product has the same
functiond unit such that comparisons are redl. Functional unit describes the qudities of the
product over agiven time period. Thismeansthat if two wals are to be compared, they must
for example have the same U-vaue, sound, fire or load-bearing properties looked at over the
samelifetime. In the environmenta declaration of a product, the functiond unit shall be given
for the products principa function over the entire life of the congtruction, in other words from
‘cradle to grave . Thisimplies that maintenance, replacement, etc. shdl beincluded in the
functiond unit. The lifetime of a congtruction is set to 60 yearsin an environmentd

declaration. The functiond unit shdl therefore be given for a corresponding period.

In connection with an environmenta declaration of a product from ‘cradle to grave,
assumptions must be made with respect to construction, operation, maintenance and
demoalition of the structure. The functiond unit of a product is therefore attached to a
particular product or construction and not to amaterial that can be used in many types of
products or congtructions.

1.6.2 Product-unit

For anumber of productsit is difficult to assgn environmentd data for the entire life cycle
when it is not known how the product will actudly be used. This could for example be a stedl
product that has many possible uses or awood pand in which the maintenance frequency is
very dependent on climate. The solution in these cases can be to declare the product from
‘cradleto gate’ or ‘cradle to congtruction site’. Typical units for the product can be per piece,
kg, m2, m2 or ton.

In adeclaration from ‘cradle to gate', the time frame shdl be included and st to 60 years.



It isimportant in the evaluation of a product’ s environmental declaration to pay attention to
how large a part of the life cycle the environmental declaration isvalid for and what lifetime
IS expected for the product. This means that products to be compared must have the same
functional unit.

1.6.3 Maintenance

Maintenance and replacement are dependent to a large degree on conditions that are difficult
to anticipate on agenerd bads. The effect of climate is an important parameter that will vary
consderably for many products. Furthermore, one and the same product can have many use
aress tha require different technical solutions. The project report “Annua Cogts for
Buildings’, NBI reports or corresponding documents can be used to eva uate assumed
intervas and lifetime. Other intervals can be used if the manufacturer believesthat they are
more representative, aslong asthisis documented. Even though thereis alarge degree of
uncertainty associated with lifetimes and intervass, this type of information a least gives an
indication of the environmenta impacts through a structure’ slifetime. The environmentd
impacts associated with this post will become more certain as knowledge about lifetimes and
maintenance interva's improves.

1.7 Allocation principals
A so-cadled ‘cut off method' is used as an dlocation principa, in other words as a means for
collection and structuring of energy data, releases, waste, etc. for a product.

I
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All impacts in connection with raw materias, manufacturing and operation in combination
with the transport phases are assigned to the primary product. Waste that is used in a 2™
generation product is assgned to that product as ‘recycled” materid and not as waste for the
primary product. Waste that is not recycled is assigned to the primary product. The 2"
generation product is assgned any new raw materias, any new impacts in connection with the
recirculation process for that product aswell as any waste that is not recycled. Thefind
product in the cycle is assgned the total remaining waste quantity.

The method is smple and sraightforward to use. Recyclability is rewarded, both for the
primary product and products based on reuse of earlier products. The primary product is
assigned aminima amount of waste when the discarded product is reused, but is assgned the
full impact in connection with its manufacture. The find product in the cycleis assgned the
total remaining waste quantity, but no environmenta impact related to the primary

production.



1.8 Lifecycledata— Subproducers/digributors

A product usualy conssts of many raw materias‘component products. It will thereforein
most cases be necessary to obtain energy and environmental data for these raw materias aso.
In the same way as for the manufacturer of the main product, distributors must obtain
documented environmenta data for their products. Here there will aways be a question of
how far back in the production chain these distributors/subproducers should go to find the
relevant data. Digtributors shall obtain environmental data from *cradle to grave' .

Idedly it would be desirable for the subproducers at level 2 to go back to their own
subproducers to obtain environmental data. In the example above, this means that the binding
agent manufacturer must collect the environmenta documentation for his five digtributors.
Whether thisis practicd or not must be evaduated in each individud dtuation.

Digtributors of component products thet are included in aprincipa product are expected to fill
out asmplified form (Format 2) that is used to develop amore or less complete overview
over energy and environmentd data for the product. These digtributors shal in the same way
asthe principa producers aso supply energy and resource consumption information as well
asreleasesto air and water. If possible, environmenta datain the form of impact categories
can be given.

ENVIRONMENTAL DECLARATION

19 Content

The collected environmentd data for the product crestes abasis for an environmental
declaration. The environmenta declaration should contain sufficient information within the
principa areas of Resource Consumption, Ecologicd Impacts and Hedth Related Impacts.
The environmenta data will be information in addition to the use-related qualities that the
product has. The declaration says nothing about whether the product is good or bad from an
environmenta pergpective, but is merdy a presentation of the environmenta impacts within
the named arees.

The environmentd declaration gives quantitative informeation about resource consumption and
the ecologica profile of the product. It conssts of a generd part where the manufacturer and
production ste will be listed, as well as the estimated lifetime of the product and which units
the data are expressed in.

The declaration shdl aso contain information about how many raw materias are included as
well as relevant background information about these in genera and specific data. Resource
consumption is given for use of tota energy and digtribution between dectric, fossl and
bioenergy. Material consumption is divided percentwise between non-renewable or scarce
resources and large reserves, renewable materials and recycled materials.

The environmenta impacts are presented in the form of impact categories. These are:
greenhouse effect, destruction of the ozone layer, acid rain, crestion of photooxidants (near
surface ozone), overfertilizing, human toxicity and ecologicd toxicity. The first two are

globa effects, while the remaining are regiond or loca effects. The contributions from
trangport are presented as percentages such that they can be taken out if desired. In thisway
the declaration can be compared with other declarations that do not include transportation.



Waste from the product is divided into waste to landfill, waste to recycling/reuse and waste to
incineration and hazardous waste.

In addition, data for indoor climate relevant time values and emissions of volatile organic
compounds (TVOC), formaldehyde, ammonia and cancer causing substances. This
presentation applies only for products that have relevance for indoor climate.

The environmentd declaration aso lists which chemicals (substance list) the product contains
and in what quantities. A reference is given to the chemica’s CAS number (Chemicd
Abdtract Service) for comparison againgt alisting of hazardous substances from the State
Pollution Protection Authority (SFT). A good placeto dart isthe ‘OBSlist’ availablefrom
SFT from fal 1999.

1.10 Useof declaration

Through an environmenta declaration the manufacturer/distributor presents environmenta
datain away that the consumer/user of the product has the ability to evauate possble
environmenta impacts the product may be responsible for. It isthen up to each user to
determine whether the product is good enough with respect to the requirements the user
himsdlf sets. Architects, building owners and contractors are typica usersin the building
sector.

Intimeit is expected that the results of environmental declarations will be used in many
connections. For example, to compare Smilar products to see which are the most
environmentaly friendly, or asapart of a congtruction or building where it is desired to
survey the totd environmenta impact from the congtruction or building. This can aganin
time create a basis for the establishment of public requirements for maximum values for the
environmenta impacts of abuilding. In this connection, datawill be input in the design phase
to evauate whether the environmenta impacts of a structure are within acceptable limits.

Use of the resultsin the form of impact categories as presented here can cause problems for
non-experts where they must be looked at in connection with environmentd political goas or
used in existing methods. There are currently many methods available for evaluating total
environmenta impact, and the main collection form (Format 1) for environmental declaration
is presented such the data can be used in these methods. Examples of these methods are the
Swedish EPS method, the Swiss Eco-point method and the Dutch ECO-indicator method.

Thework of collecting environmenta data also gives the manufacturer knowledge about his
own process and possible potentid for improvements.

1.11 Detail levelsand different types of environmental declaration

Environmental declarations can be divided into many detail levels. Detail level 1 could be a
qualitative declaration without quantifying the energy and environmenta impacts. A
declaration at detail leve 2 iswhen quantitative information is collected concerning energy,
resources, ecologica and hedlth related impacts. Thisleve of declaration requires more work
from the manufacturer than adeclaration &t leve 1, but the datais more useful for evauation
of the product. Thisreport isaguide for collection of datafor a quditative and quantitetive
«df-declaration (Type Il environmenta marking).

10



According to ISO’s environmental management system (1 SO-14000- series), environmenta
product declarations can be divided into two principa types.

- Sdf-declared environmenta declarations (Type Il environmental marking), which this
project is an example of.

- Independently investigated and certified environmenta product declarations (Type 1
environmenta marking), which is a comprehensive system tied to an officid gpprova
system.

In addition, thereis a system for smpler environmenta marking, where the Scandinavian
swan marking is an example (Type | environmentad marking).

A certified environmenta declaration shall follow Technical Guiddine 14025 from 1SO and

is aso based on the requirements for alife cycle evauation as defined in ISO 14040-43. This
isto ensure that comparisons between different competing product solutions shal be as much
as possible objective and credible. A proposal for a Norwegian system for environmenta
product declaration is under development. This system will give Norwegian companies an
opportunity for certified environmental declarations with reference to 1SO 14025.

Sdf-declared environmental declarations often have a smpler format and are not based on the
same requirements of method and database from life cycle evaluations as the certified

sysems. Format 1 will create the foundation for a certification, but where one must dso
follow requirements of alife cycle evauation as defined in 1SO 14040-43 in the form of
documented data foundation, methodology, conditions, etc.

11



1 Main product

1 REGRE

Manulaciung

Costart piass

Tolnpist Fay

Al

B.mas

150 1500 UEMAS evlified

0 ﬂﬂllm“ L'

Licnce

Fii a1 o3 sy figd kE el B e

LBeadl 7 iteanediafis kil nchiikng lisges

i

L)

Thicksess mm

Taar

Lt qualisy

Stope | Cradhs 1o graw =]

Sa i ila ol EDI]IJI!T i

Coaellitinig

Senice Be ol iy B0 years

Ingtaladnn

[We=saniling

Place of proseciies

Marimd ama

2 Functional unk - Unk

Cradin tn grave

wnd B0 yaars

L ipn tector fmm “Crsdls 1o gyie” 1o Crsde b gree” = 1 kpko

L]
Cradln i gete L}
Cradhe v biilding s ki

and B L1 e b e maironace, demakon ed ﬂsgn-:al

Buildings with seavice B dillareal e @ pears 2]

e

OBEE [ Standad liteSss [of & building & iy sl B ED parana

km  Tresspor Tewcks

Em  Trasspor e k= Transpast Train

Transport Faw materiale Masefacterr
Transpor Masailacis e Ballling s

aea Matarial 1 - Moozl 10

| Lamge fruck =20 4 Jl

e | [ Train Btecir Norwars =]

Transport Bsd@ding site . Dispessl

Lerga fruck = 211 ".I

| Broat = 3000 1 :'I I Trein Elecir Nm\m‘ﬂ

Ui R

matadiaks

|Tlam-u1 | Beaailae |

Craie w
waln

Tiarisgepl | Badlding Cradle e 1] Dessdition | Trasspon | Deeposal
W el iy S

Craoile
aran

D lian

Preducian E- 1] Lica

Hamagin wll Mwagin

b

Elinrir| ciny

Crasdla o

Functional unil; per kg and 60 years

Cradke bd buikling aie (per kg ] Cradle L

e b

D ieAE kK

Lighi cdi ol Lighd el

oil KA

LFTET TS L BTN

)

Gay

Coal

Siaaim

e i) byl

Fondsieck (fossil

Fredetack thin)

Materials

Type

P it rials

by

F = ran

L]

k= ran renevable rolenas, bl shadsge

L) = rrii i it b il Gt ad s bad b red k-

0]

L1

kg

kg

by

L]

R ialeiials

Tipe

F = ransswal ke i alar s

by

Fo= ran reneveabe malensls, bl shardsgs

kg

Ll = pan reneses ble medensls, bl abundant

L]

by

L

kg

Lot}

by

kg

kg

12



Py

L ILHE

Transpasi

Bandnc.

Cranie
gale

Transpor

Huilding
sile

Cradin te
il dim e

Lz

13

Cradis
e

Materizk ®al radiain

L]

Use ol chasicaby §0 s Rsl) B prodscsion

G-

CAg.

CAS.

CA%-

o o f e

Waker

Fotadde veaser

Hhes water

Land

4 Ecolngical burdens

Emissions o ai

(K17
LK)
502

HOx

R

Fanicles

Chd

20

NHE

s

In|

A

Ditsali-aifgss 100 i ar

Particlag

alu/E[8

Solsd waste ireatment

b o (e b e b pa e b b b b o e ke o fo b pa e b p b b S fE e R

Chisgarsad
ﬂ.ww'-l.-wdin;

Enamnyy | | Wk
Spocial disposal q
Emeadied ppergy| Ko




Ea bogss [ " o

Wineking omsdronmant

Huiking
il

Crvill 1o
Bl ) 500

14

Eroj st oL i
Esatisstn durig B L
T wadar,
Booessnaies Wt nokaied q
ol mchcied |
Fisgi Owarlap] _mm
Retarmed srangement
Packa [rotnduded =] Pt 0f o R Plasin
fristhargiing 1] Cardlioad
Mo Wond
[0 Sinnd
Fliz st | e | penchaging
Siowing

Tomporabes] 4

Hemidgmy| =

Time|  duys




Raw material manufacturer - supplier

Main product

Faomnat 26 1022

Mianufaciurar Produddinn place:
Product: Data year:
Diata only for manufactuing process or cradle to gate Type of data: Diata misging
Transpar Distance
ke Transpoit fonm Large truck =20t fo
krn Transport form Boat > 2000t i
krn Transport fonm Train Elacir Moreeay x
Unit given a5 per kg Corwening factor = 100 kb
Enatgy santity Wniit Cirrirnenis
Eurnpean b Electicity Lotk
LaHoljs = ail Lotk
Watumass i Gag Lo hikg
Stankull " Coal Lok
Stearn Lotk Stearn hgiky
Hio anemy lewhikg
Feadstock (fossil kg
Feedztock (hig) Lot hiky
Digzel kowhikg Transpor
Resources Loyt
kel
kg
kuoyheny
Cherricals (Obs-list) CAS- L]
CALS ki
Nfaler kgikg
Land miyaar and kg
Transport
Emission to air ﬂ [vur] kg o2 aikg
] kg ] kg
S a'ka =02 okg
L[] o'k hdx ok
kO ] MMWOC ki
Parl a'ka Far kg
CHY 'k CH4 kg
MNz0 kg ] kg
MHI a'kg [H3 nka
Fh ki Ph ki
Cd ki Cd ki
Hp e | Hy 3%
i kg i kg
In 'k Ih ok
A a'ky ] o'k
ELE]
ELE]
kg Handling of used packaging materiaks
'k | Mot irciucen -
'k Material Use Umit Dwantity
Disposal | kakg
Dischange to walet Subslancedioe ] Clispasal =] kolkg
coo kg Disposal | kopkn
Ba0 kg Dispoagl | kgtkn
P kg
n 'k For eneryy production
gk Material Unit Heating value
ki Kbk
kg khikg
kMR
Salicl waste Til depani gk kWhikn
Til gjerbruk/gjeny. a'kg
Til energl oWtk
Epesialadall ki
* &l materials in he process which are > 2weight %
kg par kg

15



ENVIRONMENTAL DECLARATION OF

Product description

16

Manufacturer

Organisation no.

1SO 14001/EMAS certified

Functional unit per kg and B0 years

Basert pa data fra Service life of building 60 vyears
Service life of product YEArS

Place of production

Marked area

Scope Cradle to grave Packaging Mot included

Use of resources and Ecoprofile

Scope of raw materials % of raw materials are "Cradle to gate” data

Progentage of total materials included in this declaration % of all raw materials

Prosentage of raw materials with environmental data % of total weight of all raw materials

Prosentage of raw materials with specific environmental data % of total weight of all raw materials

Resources, raw materials Quantity Unit Main content

Total energy consumption kivh

Electric energy kivh ky'vh kyvh
Fossil energy (Feedstock incl.) kvvh Feedstock fossil Transp.
Steam kvvh

Bin energy (Feedstock incl) kvvh Feedstock hio Packaging
Mon-renewable materials (abundant) %

Mon-renewable materials (limited) %

Renawable materials o

Recyeled materials % Renewable: Lirnited: Abundant:
Environmentally impacts Quantity  Unit Transport Comments
Global warming kg CO2-eov.

Dzone depletion kg ODP

Acidification kg S02-eqv.

Faormation of photo-oxidants kg POCF

Eutrophication kg PO4-eqv.

Hurnan toxicity ki

Ecotoxicity il

Disposal treatment Quantity  Unit Main contribution from

Waste to deposit kg

Reusefrecyele ki

Energy production kyvh

Hazardous waste to treatment kg

Indoor environment Mot relevant for this product

Emissions_indoor environment

Chemicals, see also sheet Chemicals Mo chemicals from the QObs-list are used




