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Preface 
This document describes the general programme instructions for environmental product 
declarations (EPD’s) under the Danish EPD-DK programme. The general programme instructions 
are the rules common to all product types, regardless of their composition and application. It also 
specifies the components product category rules and environmental product declarations must 
contain. 
 
The aim of the general programme instructions is to provide a basis for developing EPD’s using 
common instructions, methods and calculation rules, so as to permit the combination of data from 
multiple EPD’s, and to allow EPD’s within the programme from the same product category to be 
compared. 
 
The general programme instructions have been written for users of the Danish EPD-DK 
programme, but are publicly available. The programme’s EPD template may only be used for 
EPD’s verified under the programme. 
 
The following took part in developing the general programme instructions: 
 
The consortium behind development of the system: 
� EKJ consulting engineers ltd (EKJ) 
� The Danish Institute for Product Development (IPU) 
� Danish Standards (DS) 
� The Swedish Environmental Management Council  
� Valør & Tinge A/S 
 
The associated system group (professional sparring): 
� 2.0- LCA Consulting, later replaced by DS 
� Rambøll, later replaced by Hirsbak Consulting 
� FORCE Technology 
� The Danish Building Research Institute (SBi) 
� The Confederation of Danish Industries (DI) 
 
Sector associations and other organisations 
� Aluminium Danmark Miljø  
� The Confederation of Danish Industries (DI)  
� Danish Textiles and Clothing  
� Danish Packaging Industry  
� Graphic Association of Denmark (GA)  
� International Transport Danmark, ITD  
� Danish Oil Forum  
� The Association of Plastics Manufacturers in Denmark  
� The Association of Danish Window Manufacturers  
� Funen Environment Forum (represents Key2Green)  
� National Procurement Ltd. – Denmark  
 
Participating enterprises: 
� Brødrene Hartmann A/S  
� Dalum Papir A/S  
� De Forenede Dampvaskerier AS  
� DONG Energy (earlier in the project, Dong and Elsam) 
� Energinet.dk (earlier in the project, Elkraft System a.m.b.a., Eltra and Gastra)  
� Kamstrup A/S  
� Knud E. Dan A/S  
� Louis Poulsen Lightning A/S  
� Mammut Work Wear A/S  
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� Novozymes A/S  
� Post Danmark  
� PP Møbler Aps  
� PRIMO DANMARK A/S  
� Rockwool International A/S  
� Sapa Profiler A/S  
� SAS, Environment Department  
� Steelcase Europe  
� VELFAC A/S  
� Vestegnens Kraftvarmeselskab I/S  
� The Danish District Heating Association 
 
Danish Standards is responsible for updates to the EPD programme and maintaining the 
programme instructions.   
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Summary 
The general programme instructions are a set of common rules that apply to all environmental 
product declarations (EPD’s) prepared under the Danish EPD-DK programme.  
 
EPD’s may be used for many purposes, but are primarily intended to permit comparison between 
environment profiles for alternative products and services, and combination of data from EPD’s for 
intermediate products, etc. EPD’s are intended to support procurement decisions and must 
therefore show, as far as possible, the environmental consequences of demand for and use of a 
particular product.  
 
The aim of the general programme instructions is to ensure that EPD’s are developed using 
common methods and calculation rules, so as to permit the combination of data from EPD’s, and to 
allow EPD’s within the programme from the same product category to be compared. 

 
The following general topics are described in Chapter 1, Introduction: 

� Aim of the programme  
� Involvement of interested parties 
� Boundary setting for the programme and target group 
� Advantages of EPD’s 
� Programme administration 

 
Abbreviations, definitions and periods of validity are specified in chapters two and three, and the 
contents of product category rules and environmental product declarations are specified in 
chapters four and five. 
 
Technical programme instructions are described in chapters six to nine: 

� Defining product categories 
� Functional units 
� Setting system boundaries (processes, environmental factors, etc.)  
� Minimum requirements for data and the presented environmental parameters  
� Method and calculation factors for environmental impacts and effects 
� Allocation rules  
� Uncertainty and sensitivity analysis requirements.  

 
The following general procedures and instructions associated with EPD-DK have been published in 
separate reports available at www.MVD-DK or from DS on request: 

� Guide to preparing product category rules 
� Template for product category rules 
� Guide to verifying product category rules  
� Guide to verifying EPD’s 
� EPD template 
�   Organisation of EPD-DK, registration and payment for participation in the programme) 

 
The Danish EPD programme is internationally oriented and meets the requirements in the 
international standard for environmental product declarations (Type III) in ISO 14025. This standard 
stipulate that product category rules must be based on a life cycle assessment (LCA) and EPD’s 
must contain life-cycle-based environment data and additional information fulfiling the requirements 
in the international LCA standards, ISO 14040 and 14044. The requirements for eco-labelling and 
environmental product declarations in ISO standards 14020 and 14021 must also be fulfilled.   
 
The ISO standards do not stipulate the use of any particular LCA method, but the method must be 
recognised and generally accepted. The Danish EDIP method (Environmental Design of Industrial 
Production) is used in the Danish EPD programme, incorporating the latest improvements in the 
field of LCA, including consequence LCA. 



General programme instructions - EPD-DK 
      
 

 
  
EPD-DK          7 of 60 

1. Introduction 
An environmental product declaration (EPD) is quantified documentation of a product’s 
environmental properties, containing life-cycle-based environment data as well as potentially other 
non-life-cycle-based environmental information. EPD’s in the Danish environmental product 
declaration programme (EPD-DK) must fulfil the requirements in the international standard for 
environmental product declarations, ISO 14025 – Type III declarations. This means, among other 
things, that EPD’s must be objective and neutral. They must not contain subjective statements, 
such as “this product has a good environment profile”, or include comparisons with the environment 
profiles of other products. The existence of an EPD does not necessarily indicate that a product is 
environmentally friendly, but makes it possible to evaluate the product’s environment profile and 
weigh up environmental priorities between several products with EPD’s within the same 
programme and product category.  
 
EPD’s may be used for many purposes, but are primarily intended to permit customers (product 
developers, purchasers, etc.) to compare environment profiles for alternative products and then 
choose the product with the least environment impact.  Thus EPD’s may support procurement 
decisions and must therefore show, as far as possib le, the environmental consequences of 
the demand for and use of a particular product.  
 
It is therefore the user (e.g. purchaser or product developer), and not the party who submits the 
environmental product declaration, who must make a comparative assessment of several products.  
 
In addition to supporting green procurement decisions, EPD’s can contribute in other situations, as 
illustrated in the figure below: 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Potential applications for EPD’s  

 
EPD’s must generally cover all life cycle stages for a given product from “cradle to grave”, i.e. from 
raw material extraction through to final disposal of the product. However, there are two exceptions: 
 
1. If one or more of the product’s life cycle stages can be shown to have no significant impact on 

the product’s environment profile they may be omitted. 
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2. If the product is an intermediate product and its future after production is unknown, as the final 
product and application is not known in advance. For example, an intermediate product might 
be a material such as a sheet of particle board that could be used in constructing a house, or 
as part of a piece of furniture. The details of any trimming, surface treatment, maintenance and 
lifetime are therefore not known. For such intermediate products, EPD’s may be limited to the 
stages from “the cradle to the gate”, i.e. from raw material extraction through to the end of 
production. Under ISO 14025, this kind of EPD is called an ”information module”. 

 
EPD’s are prepared based on a combination of the general programme instructions and product 
category rules.  
 
The general programme instructions are the rules wi thin EPD-DK 
The general programme instructions described in this document are the rules common to all 
product types, regardless of their composition and applications, and define requirements in relation 
to: 
 

� Product category definitions 
� Functional unit 
� System boundary setting for the environmental assessment underlying the environmental 

product declarations (EPD’s) 
� Minimum requirements for data and the presented environmental parameters  
� Method and calculation factors for environmental impacts and effects 
� Allocation rules  
� Sensitivity and uncertainty analysis requirements 
� EPD format 

 
The Danish EPD programme is internationally oriented and fulfils the requirements in the following 
international standards: 

� DS ISO 14025:2006 Environmental labels and declarations – Type III environmental 
declarations – Principles and procedures (called ISO 14025) 

� DS/EN ISO 14040:2006 Environmental management – Life cycle assessment – Principles 
and framework (called ISO 14040) 

� DS/EN ISO 14044:2006 Environmental management – Life cycle assessment – 
Requirements and guidelines (called ISO 14044) 

� DS/EN ISO 14020:2002 Environmental labels and declarations – General principles 
(called ISO 14020) 

� DS/EN ISO 14021:2001 Environmental labels and declarations - Self-declared 
environmental claims (Type II environmental labelling) (called ISO 14021) 

 
 
The product category rules (PCR) for an EPD within the product category 
EPDs can only be compared for interchangeable products with the same function, i.e. products 
within the same product category. The EPD should only contain the most significant environmental 
impacts. To avoid unnecessary resources being spent on calculating insignificant environmental 
impacts and to ensure a uniform basis for the product category, product category rules (PCR) are 
prepared for each product category. Environmental product declarations must be prepared based 
on an identical functional unit and the system boundary must be uniform and clear for products in 
the category. This is the basis for comparability between EPD’s. In addition to life-cycle-based 
environmental information, product category rules may stipulate the inclusion of other additional 
environment data and environmental information that is not necessarily life cycle based.  
 
The Danish environmental product declaration programme will be open to all product categories, 
for both goods and services. The product category rules are to be prepared directly by the users, 
i.e. the companies and organisations must prepare the basis for the environmental product 
declarations themselves, on the basis of the general programme instructions and associated 
guidelines for preparing product category rules. Product category rules for a specific product 
category are to be prepared as an independent document and verified and approved according to 
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set rules. As part of the process of drawing up the instructions, relevant interested parties are to be 
involved through open consultation.  
 
EPD’s must be based on life cycle assessments 
The ISO 14025 standard for environmental product declarations stipulates that environmental 
information in declarations must be life cycle based, in accordance with the international ISO 
standards for LCA  – ISO 14040 and ISO 14044. The ISO standards do not stipulate the use of any 
specific LCA method. Any method may be chosen, as long as it is recognised and generally 
accepted. The Danish EPD programme uses the Danish EDIP method (Environmental Design of 
Industrial Production), incorporating the latest updates. The calculation steps in the EDIP method 
are described in further detail in 8.5, 8.5.1 and Annex 1. In order for EPD’s to be comparable, it is 
essential that products provide the same service to the user. For many products, “secondary” 
products or services will arise during their life cycle. These might be by-products from raw material 
or final production, or heat released and recycled materials during disposal of waste from the life 
cycle. These secondary products must be eliminated from the system, so that the EPD only covers 
the primary product. Elimination takes place by extending the system boundary, such that the 
services each secondary product replaces are deducted from the environmental assessment. 
 
EPD’s for products in the same product category must be calculated for the primary service, i.e. the 
functionality in the product the customer buys. As a common reference point, a “functional unit” is 
defined in the PCR, describing the quality, quantity and duration of the service. 
 
In recent years, several life cycle assessments have used a “consequence approach”. This 
approach assesses the environmental impacts for the processes that are influenced by the market 
in practice, as a consequence of a change in consumption of the given product. Such processes 
are called affected or marginal processes. By using data for these processes, the EPD reflects the 
consequences of choosing a given product (called consequence LCA). 
 
The principles of “consequence LCA” and “system expansion” are described further in chapter 7 
and section 8.3. 
 

1.1 Target group and scope for EPD-DK 
The Danish environmental product declaration programme is open to all product categories, both 
goods and services, and anyone can register an EPD under the programme, regardless of which 
country they are from.  
 
EPD’s under the Danish programme primarily target professional users, i.e. business-to-business 
(B2B).  
 
ISO 14025 demands extra verification requirements if an EPD is to be used by non-professional 
purchasers, i.e. business-to-consumer (B2C). The most important of these are that consumer and 
environment organisations must be involved in setting up the programme, and EPD verification 
must be performed by an independent third party. Both requirements are fulfilled in EPD-DK, so 
EPDs may be used for B2C if so desired. 
 

1.2 Advantages of an EPD 
 

1.2.1 Advantages to providers 
Environmental product declarations make it possible to present a quantified, verified description of 
a product’s environment profile. Products are not required to meet any environmental performance 
requirements. All products can have an environmental product declaration, regardless of the level 
of their environmental impact.  
 
The most important advantages are: 
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Internationally oriented - environmental product declarations under the Danish programme are 
based on the international ISO 14025:2006 standard. 
Objectivity - environmental product declarations are based on accepted methods 
Neutrality - environmental product declarations provide neutral environmental information for 
product development, design and dialogue in the product chain. 
Flexibility  - environmental product declarations provide a variety of information about a product's 
environment profile that can be used in various marketing activities, and make it possible to collate 
a range of different environmental information in one document. 
 

1.2.2 Advantages to users 
Environmental product declarations are a tool for comparing fact-based environmental information. 
Users can focus on the information that is most relevant in their situation from the wide range of 
information in the environmental product declaration. They get access to comprehensive 
information in a single document.  
 
The most important advantages are: 
Comparability  - environmental product declarations prepared under the same programme provide 
information collected and calculated in the same way, making it possible to compare products with 
in the same product category. 
Combination - Several EPD’s drawn up under the same programme can be combined and used 
as “building blocks” in a larger assessment (e.g. intermediate goods used to make finished goods). 
Reliability  – information in environmental product declarations is verified by independent third 
parties. 
Good foundation for dialogue - environmental product declarations provide a broad foundation 
for discussing environmental improvements with suppliers and other interested parties. 
 

2. Abbreviations and definitions 
Allocation: Partitioning of environmental exchanges from processes that contribute to more than 
one product or service, for example, when several products are produced from one process, or if 
the material from one product is re-used in another product. 
 
Characterisation: Grouping emissions that contribute to the same Environmental impact and 
calculating their equivalent contribution to the given Environmental impact. 
 
Consequence LCA: Assessment of the future environmental consequences that will result from 
the choice of a given product.  
 
EDIP: Environmental Design of Industrial Production, a Danish method for Life Cycle Assessment 
(LCA). 
 
Environmental aspect: Element of an organisation’s activities, products or services that can 
interact with the environment. 
 
Environmental impact:  Any change to the environment, whether adverse or beneficial, wholly or 
partially resulting from an organisation’s environmental aspects. 
 
EPD: Environmental product declaration.  
 
Information module:  Compilation of data to be used as a basis for a Type III environmental 
declaration, covering a unit process or a combination of unit processes that are part of the life cycle 
of a product (ISO 14025, section 3.13). 
 
ISO: International Organization for Standardization – a worldwide federation of national standards 
bodies. 
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ISO 14025: DS ISO 14025:2006 Environmental labels and declarations – Type III environmental 
declarations – Principles and procedures. 
 
ISO 14040: DS/EN ISO 14040:2006 Environmental management – Life cycle assessment – 
Principles and framework. 
 
ISO 14044: DS/EN ISO 14044:2006 Environmental management – Life cycle assessment – 
Requirements and guidelines. 
 
ISO 14020: DS/EN ISO 14020:2002 Environmental labels and declarations – General principles. 
 
ISO 14021: DS/EN ISO 14021:2001 Environmental labels and declarations - Self-declared 
environmental claims (Type II environmental labelling). 
 
LCA:  Life Cycle Assessment. An environmental assessment of the major environmental impacts 
for the processes of a product or service throughout its life cycle, from “cradle to grave”.  
 
Marginal processes: Processes affected in practice by the market through changes in demand. 
I.e. processes that are accelerated or decelerated when the market for a product increases or 
decreases.  
 
Normalisation:  calculating the proportion of the characterised Environmental impacts and 
resource consumption in relation to society’s background impact for the given effect or resource. 
The background impact is expressed as “impact per person, per year” for the given effect or 
resource.  
 
Product: A product or service. 
 
PCR: Product Category Rules. 
 
Primary energy: Process energy and calorific value for materials. The calorific value is the energy 
contained in the materials that can be utilised through combustion. 
 
System boundary setting:  boundary setting of the system being environmentally assessed, i.e. 
selecting inputs and outputs to be included in the environmental assessment and specifying how to 
include them, and the environmental impacts and resource consumption the environmental 
assessment is to be expressed in terms of.  
 
System expansion: Elimination of a product’s secondary services. Elimination takes place by 
deducting from the environmental assessment the environmental impacts of the products the 
secondary products will replace in the market. 
 
Technical lifetime: The product’s physical lifetime – the time the product can function normally 
before becoming worn out. 
 
Technological lifetime:  The time the product is expected to be in use before it is realistically 
disposed of for technological reasons, such as changes in fashion, new technology or new local 
requirements that lead to the product being scrapped before it is worn out. 
 

3. Validity 
Product category rules have a period of validity of five years from the verification date. If any 
changes to the product category life cycle occur within this period that have major environmental 
significance for the products’ environment profiles, the product category rules must be revised 
within one year of the changes taking effect, even if this is before the period of validity has expired. 
EPD’s have a maximum period of validity of five years from the verification date, but if the 
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associated product category rules are revised, the affected EPD’s must also be revised within one 
year of such revision. 

4. Content of product category rules (PCR) 
Based on DS ISO 14025:2006; section 6.7. 
 
The aim of product category rules is to specify the requirements for environmental aspects that 
must be included in the environmental product declaration for a given product category, and how to 
perform the calculations. Product category rules therefore aim to ensure that environmental 
product declarations for alternative products within the same product category have the most 
uniform basis possible. The final product category rules must be based on existing life cycle 
assessments (LCA’s) for representative products within the category. Existing LCA’s based on the 
earlier ISO 14040-43 version are acceptable, but LCA's performed after 2006 must be based on 
ISO 14044. Where none exists, an LCA must be prepared to be used as a basis for the PCR work. 
LCA’s must be performed in accordance with ISO 14040 and ISO 14044 for LCA’s. In the case of 
new LCA’s, it would be an advantage to use the EDIP method (used by EPD-DK) to perform the 
calculations. Any organisation preparing product category rules for a product category should 
investigate whether other EPD programmes have PCR’s for the same category, and whether 
factors from existing PCR’s can be used and comply with the general programme instructions for 
EPD-DK. 
 

Content of product category rules (PCR)  
 
EPD-DK requirements 

 
Section in ISO 14025  

Matches requirements in 
ISO 14025, or is a 
refinement or addition in 
EPD-DK 

Rules based on LCA in accordance with the ISO 
14040 series 

6.7.1. Matches req. in 14025 

Define the purpose of the EPD and the product 
category the product category rules apply to. 

6.7.1 (a) Matches req. in 14025 

Describe the product category and specify the 
product characteristics to be included in the product 
description. 

6.7.1 (a) Matches req. in 14025 

Define the functional unit the EPD applies to. 6.7.1 (b) Matches req. in 14025 
Minimum requirements for setting system 
boundaries (life cycle stages, processes, inputs and 
outputs) to be included in the EPD, including cut-off 
criteria for omitting environmental aspects in the 
EPD and standard formulations for the same. 

6.7.1 (b) Matches req. in 14025 

Specify which data types and sources are to be 
used and how data is to be collected, and specify 
calculation procedures for analysing data. 

6.7.1 (b) Matches req. in 14025 

Specify processes to be included in system 
expansion. 

6.7.1 (b) Processes 
included in the system 
must be specified, but 
there are no system 
expansion requirements 
in ISO 14025, but 
recommendations in 
14044. 

Refinement to 14025 
requirements 

Specify how common processes for multiple 
products are to be allocated if they cannot be 
eliminated through system expansion. 

6.7.1 (c) Matches req. in 14025 

The emissions, resources, waste types and energy 
contributions that have to be stated in the EPD must 
be listed in the product category rules. Specify which 

6.7.1 (d, e) Matches req. in 14025 
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types of environmental aspects and impact must be 
calculated and how this is to be done. 
Specify which additional environmental information 
must be included in the EPD and how it is to be 
acquired. 

6.7.1 (f) Matches req. in 14025 

Specify which materials and substances have to be 
included in the contents declaration for the product. 
Materials and substances may be grouped in 
accordance with given guidelines to maintain 
necessary confidentiality.  

6.7.1 (g) Matches req. in 14025 

Referral to the EPD-DK template containing 
standard format and referencing requirements and 
information on verification. 

6.7.1 (i) Matches req. in 14025 

Annex: Explain why any life cycle stages, 
processes, inputs or outputs have been omitted from 
the EPD – i.e. why the omitted factors were 
considered to be insignificant to the total 
environment profile. 

5.4 + 6.7.1 (j)+ 6.7.2 (j): 
If an EPD does not 
cover all life cycle 
stages, the omissions 
must be listed and 
justified.   
 
4.2.3.3 and 4.3.3.4: 
A sensitivity analysis 
must be performed 
where life cycle stages, 
processes or emissions 
are excluded. 

Matches req. in 14025 

Specify the period of validity for the product category 
rules. 

6.7.1 (k) Matches req. in 14025 

 

5. Contents of an EPD 
Based on DS ISO 14025:2006; section 7. 

 
EPD’s must provide information about the parameters defined in the product category rules. 
Calculation and collection of these parameters must be documented in a background report (LCA) 
based on the requirements in the product category rules. Product category rules must stipulate that 
the associated EPD’s contain the information below. When comparing EPD’s, the EPD information 
below must be uniformly handled and the stated parameters must be identical.  
 
EPD’s must be reported using the EPD template for the Danish EPD programme (only available to 
enterprises registered under the programme). The template ensures uniform format and structure, 
so that EPD users can find their way around. 
 
 

Content of the environmental product declaration (EPD ) 
 
EPD-DK requirements  

 
Section in ISO 14025 

Matches requirements in 
ISO 14025, or is a 
refinement or addition in 
EPD-DK 

Identify and describe the organisation preparing the 
EPD. 

7.2.1 (a) Matches req. in 14025 

Product description. 7.2.1 (b) Matches req. in 14025 
Product identification, such as model or type no. 7.2.1 (c) Matches req. in 14025 
State that the EPD has been published under EPD-
DK, managed by Danish Standards, Kollegievej 6, 
2900 Charlottenlund. Websites: www.mvd.dk and 

7.2.1 (d) Matches req. in 14025 
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www.ds.dk 
Specify the product category rules the EPD has been 
based on. 

7.2.1 (e) Matches req. in 14025 

Publication date and period of validity for the EPD 7.2.1 (f) Matches req. in 14025 
Functional unit for the EPD and calculation unit for a 
single product unit. 

 Addition 

Data from analysis of resource consumption, 
emissions and any waste, the LCA or LCI to be 
reported in the EPD. 

7.2.1 (g) +7.2.2 Matches req. in 14025 

Table listing characterised environmental impacts 
(e.g. Global warming) and primary energy. 

 Partial addition 
(optional, but not a 
requirement in 14025) 

Additional information to be reported in the EPD that 
is not necessarily LCA or LCI based. 

7.2.1 (h) Matches req. in 14025 

Contents declaration for materials and substances 
that directly make up the product. 

7.2.1 (i) Matches req. in 14025 

Information on any life cycle stages omitted from the 
EPD. 

7.2.1 (j) Matches req. in 14025 

Brief description of the major environmental 
processes the data applies to, divided by life cycle 
stage where possible, including geographic 
information. 

 Addition 

Standard formulation about use of the EPD: “EPD’s 
from different EPD programmes are not necessarily 
comparable”: 

7.2.1 (k) Matches req. in 14025 

List the name of the organisation and the chair 
responsible for reviewing the product category rules; 
list the name of the EPD verifier. 

7.2.1 (i)  Matches req. in 14025 

References to where further explanatory information 
may be obtained. 

7.2.1(l) Matches req. in 14025 

 

6. Description of the product category and product 
Based on DS ISO 14025:2006; sections 6.6, 6.7.1, 7.2.1, 7.2.2 and 7.3.3, and DS/EN ISO 
14044:2006; section 4.2.3.1. 
 
Product category rules and EPD’s must both include a product description. 
 
The product category to which the product category rules apply must be defined in terms of 
products’ functional characteristics and application. These must be identical for products in the 
same category, so that the products can be expressed using the same functional unit. Product 
categories are identified on the basis of the primary product properties (compulsory properties). 
These are the properties customers are primarily looking for in the product. 

 
Product category rules must also define any secondary properties that must be reported in the EPD 
as a minimum. Secondary properties are non-essential properties customers see as qualities. They 
may give the product certain advantages over alternative products (positioning properties). Product 
category rules must also specify which recognised product certificates (ISO/CEN product 
standards, quality requirements, etc.) have to be reported on as a minimum. 

 
 

 
Example for a work table 
 
Description of product category  
The product category covers “work table” items of furniture, the primary function of which is to 
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serve as a work area. The type of work that can be carried out at the table is not critical to its 
primary function, but can be an important secondary function and must therefore be specified.  
 
Product name and model  
Work table xy2 (Fictional name) 
 
Primary properties 
Work table for one work area 
 
Secondary properties 
Normal applications are a writing desk, drawing desk, or sewing table.  
Manual height adjustment from 60 – 120 cm. 
Tabletop tilt function. 
Tabletop dimensions: 220 x 120 cm. 
Fulfils requirements in DS/INF 132 2002 – Furniture surfaces - Resistance requirements  
Fulfils requirements in DS/INF 69 2003 – Furniture – Office tables - Dimensional requirements 
 

 

7. System description  
Environmental product declarations must be prepared on equal requirements to ensure 
comparability between competing products. In order for EPD’s to be comparable, it is essential that 
products provide the same service to the user, both quantitatively and qualitatively. The product 
“service” refers to the primary service, i.e. the product’s functionality the customer is buying, 
together with any secondary services, i.e. benefits from the product that arise by chance or design 
during the product’s life cycle.  

 
The primary service is generally the same or almost the same for competing products. That is what 
makes them competing products. However, there can be certain quantitative and qualitative 
differences, making it necessary to be very precise when describing the primary service. This is 
achieved by describing a “functional unit” that defines the service’s qualities, quantity and duration. 
 
Setting the system boundary through system expansio n 
When setting the system boundary for a given product being evaluated, care must be taken to 
ensure that the EPD only covers the primary product or service. Secondary products, such as by-
products or services, must therefore be eliminated from the system by expanding the system 
boundary so that the services the secondary products replace can be deducted from the system. 
 
Where products share processes during their life cycle with the life cycles of other products, e.g. 
by-products, and for process plant shared between products, the shared processes and their 
environmental impacts must be handled as specified in DS/EN ISO 14044:2006, section 4.3.4.2: 
 
The life cycle must be identified and possible secondary products and services, as well as 
processes common to several products in the life cycle must be clarified. Where possible, the 
secondary products and shared processes should be eliminated by system expansion. 
 
System expansion has first priority, but where it is not possible, allocation may still be used. Cases 
may also arise where it is not possible to get data for the individual unit processes, but only data 
that has already been allocated. The allocated data may be used in these cases, together with a 
statement indicating that a previous allocation has taken place and the allocation method used. 
 
Consequence LCA and marginal processes 
EPD’s support product procurement decisions and must therefore show the environmental 
consequences of demand for, production, use and disposal of the given product. This means that 
the processes to be included in the environmental assessment should be the ones affected by a 
change in demand for the product.  
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Such processes are also called marginal processes. The term ‘marginal processes’ is well-known 
from other contexts such as the energy sector, where it refers to the power plant(s) that adjust their 
output as consumer energy consumption rises or falls.  
 
In some cases, marginal processes are defined by market forces. In other cases there are political 
or other restrictions that determine what is marginal. The main point behind marginal processes is 
to recognise that demand from end users does not influence everything.  
 

 
Example for aluminium 
 
If we demand an end product containing aluminium, our demand contributes to increased 
demand for the material, aluminium. But our demand cannot impact on a specific aluminium 
producer, as aluminium is generally traded through merchants on a global market. Usually quality 
requirements and market prices determine which aluminium producer ultimately sees a change 
in production due to our change in demand. Ultimately, our contribution to the demand for 
aluminium will therefore contribute to a general change in aluminium production. 
 

 
For certain types of materials and processes, the marginal component will be common at a global, 
regional, or possibly local market level. Where we can identify a solid link between changes in 
demand we introduce and the general market, the marginal process may be attributed to a specific 
supplier. This might be the case, for example, for intermediate producers who are the sole supplier 
processing a specific product, and who only produce what they can sell. It might also be the case 
for a material producer who is able to sell at a higher price than his competitors due to quality 
differences (e.g. organic cotton). In such cases there are actually separate markets in operation 
that do not compete in practice. 
 
Sector associations and economists and market experts within enterprises will normally have the 
required knowledge to determine the marginal processes. A general market marginal component 
should only be used where price is the determining factor, and it is reasonable to speak of a free 
market. If a producer is bound by long-term collaboration agreements for specific production 
locations or chooses his suppliers primarily on the basis of environmental and health factors (such 
as organic materials), quality or other factors, and not price, the data for these specific processes 
in the product chain or product system should be used.  
 
Why EPD-DK uses consequence LCA  
Given the expectation that system expansion and marginal processes – one of the two methods 
ISO 14040 refers to in Annex 2 as principle LCA methods – are on their way to becoming the future 
international LCA principles, the decision has been made to use these in the Danish environmental 
product declaration programme. When using marginal processes, changes in the market for the 
raw material stage and production stage should reflect changes within the maximum period of 
validity (five years) for product category rules and the EPD’s, i.e. short-term marginal processes 
should be used. The time frame for the marginal processes for the use and disposal stages 
depends on the product lifetime. 
 
The justification for using consequence LCA is that the EPD is a marketing tool intended to show 
the differences between choosing product A and product B for the purchaser. Consequence LCA 
describes the environmental consequence of choosing one product over another. 
 

8. Setting the boundary for the system under evalua tion 
Based on DS ISO 14025:2006; section 6.7.1 and 6.7.2, and DS/EN ISO 14044:2006; section 4.2.3 
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The boundary must be set for the product system being evaluated, such that the factors relevant to 
a description of the product’s environment profile are included in the EPD. The aim of the process 
should be kept in mind, i.e. to make it possible to compare environment profiles for products with 
identical functions, and to ensure that the environment profile can be combined with other 
environment profiles for a product chain. 
 
The product category rules must set a boundary for the factors to be included in the EPD. The 
purpose and boundary for LCA-based information must also be defined and the rules for additional 
environmental information must be specified. The life cycle stages and parameters to be included, 
and the way these are to be collected and reported shall also be indicated.  
 

Setting the system boundary for inputs/outputs, pro cesses and life cycle stages in product 
category rules  
 
EPD-DK requirements  

Section in ISO 14025  Matches 
requirements in 
ISO 14025, or is 
a refinement or 
addition in EPD-
DK 

Boundary setting shall follow the requirements in 
the ISO 14040 series (ISO 14040) 

6.7.1 (b) Matches req. in 
14025 

 
 

8.1 Defining the purpose and functional unit for th e product’s primary 
service 
 
Based on DS ISO 14025:2006; section 6.6, 6.7.1 and 6.7.2, and DS/EN ISO 14044:2006; section 
4.2.3.1 and 4.2.3.2. 
 
The purpose of the EPD must be specified in the product category rules, and the functional unit or 
“reference unit” must be specified, based on the product category’s primary function and the 
purpose of the EPD.  
 
The functional unit must be defined in the product category rules and reported in the EPD. Note 
that the functional unit does not necessarily correspond to a unit of the product. 
 
Functional unit 
For intermediate products and end products alike, the functional unit must be defined based on the 
product’s primary properties/function (compulsory properties, see chapter 6) – the ones the 
customer is primarily seeking.  
 
The unit must also be quantified (a numeric value for the product’s size) and specify duration 
(lifetime or number of uses), so that alternative products with different sizes and lifetimes/number of 
uses can be compared.  

 
The size might, for example, be a surface area or the number of seats at a table.  
 
When specifying duration, the method for determining or documenting the lifetime or number of 
uses must also be indicated. The lifetime might be the technical lifetime, i.e. the time the product 
can function until it is worn out. Alternatively, the lifetime could be the technological lifetime, i.e. the 
time the product is useful until it is disposed of because it has become obsolete and is replaced by 
newer and more contemporary products, even though the product still functions correctly. The 
number of uses might be "one time” for a paper tablecloth, or 1000 times” (number of washes) for a 
material tablecloth.  
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In many cases, the functional unit will not match the consumption of precisely one product. For 
example, one unit of product A might be sufficient to fulfil the functional unit, while two and a half 
units of product B might be required. The conversion factor used to scale the functional unit up or 
down to an end product must therefore be clearly indicated, i.e. the factor the EPD reader must 
divide or multiply the result by to get the environment profile for precisely one product under the 
given EPD. 

 
The party submitting the EPD may not know the reader’s requirements, so it must therefore be 
possible for the reader to scale the result up or down as required. For example, where the user 
needs to use the EPD as an input into his own environmental assessment, or simply document the 
environment profile for his own actual product consumption. 
 

Description of the functional unit in the EPD  
 
EPD-DK requirements  

Section in 
ISO 
14025 

Matches 
requirements 
in ISO 
14025, or is 
a refinement 
or addition in 
EPD-DK 

Definition and description of the product category 6.7.1 (a) Matches req. 
in 14025 

Purpose of the EPD  6.7.1 (b) Matches req. 
in 14025 

Functional unit is defined based on the product’s primary properties/function 
(compulsory properties) – the ones the customer is primarily seeking.  

6.6, 6.7.1 
and 6.7.2 

Matches req. 
in 14025 

The functional unit must include a duration and size. ISO 
14040: 
5.2.2 

Refinement 
to 14025 
requirements 

Conversion factor from functional unit to one product unit must be indicated  Addition 
 
 

 
Example for a work table 
 
Functional unit 
Work table with one work place for five years. 
 
Conversion factor 
The duration of 15 years is the lifetime the table is expected to be used for until it is replaced 
by a more modern table (technological lifetime). 
 
One work table is equivalent to three times the functional unit (5 years / 15 years), or the 
functional unit corresponds to 1/3 of a work table. 

 
 

 
 

8.2 Product secondary services – system expansion a nd allocation 
Based on DS ISO 14025:2006; section 6.7.2, and DS/EN ISO 14044:2006; section 4.3.4.2 and 

4.3.4.3. 
 
The product's life cycle must be fine tuned so that the EPD only covers the primary product or 
service.  
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Where products share processes during their life cycle with the life cycles of other products, e.g. 
by-products, and common process plant, the shared processes and their environmental impacts 
must be handled as specified in DS/EN ISO 14044:2006, section 4.3.4.2: 
 
a) Step 1. Where possible, allocation should be avoided by: 

1. dividing unit processes to be allocated into two or more sub-processes and collecting 
input and output data related to these sub-processes, or 

2. expanding the product system to include the additional functions related to the co-
products, taking into account the system boundary requirements in ISO 14044, section 
4.2.3.3. 

 
b) Step 2. Where allocation cannot be avoided, the inputs and outputs of the system should be 

partitioned between its different products or functions in a way that reflects the underlying 
physical relationships between them, i.e. they should reflect the way in which the inputs and 
outputs are changed by quantitative changes in the products or functions delivered by the 
system. 

 
c) Step 3. Where physical relationship alone cannot be established or used as the basis for 

allocation, the inputs should be allocated between products and functions in a way that reflects 
other relationships between them. For example, input or output data might be allocated 
between co-products in proportion to the economic value of the products. 

 
The first priority, therefore, is to avoid allocation through process division or system expansion, but 
if this is not possible, allocation may still be used. Cases may also arise where it is not possible to 
get data for the individual unit processes, but only data that has already been allocated. The 
allocated data may be used in these cases, together with a statement indicating that a previous 
allocation has taken place. 
 
During system expansion, the product category rules should, as far as possible, indicate which 
processes should be credited for the displaced processes. If system expansion is not possible, the 
way the secondary products and common processes are distributed (allocated) must be indicated, 
referring to the general programme instructions. In general, data for the marginal processes should 
be used. The time frame for data during the various life cycle stages is specified in sections 8.3 and 
8.4. 
 
Secondary products or services must be eliminated from the system by expanding the system 
boundary so that the services the secondary products replace can be deducted from the system. 
The products/processes to be deducted can be determined by analysing the markets in which the 
secondary products appear and identifying possible products that are really being replaced in this 
market. This analysis requires detailed knowledge of the markets. Marketing people and sector 
economists generally have good market knowledge, so start the analysis by consulting such people 
from your enterprise, suppliers, customers, sector associations and other relevant bodies.  
 
Analysis of the markets for secondary products should therefore include: 

� A description of the secondary products that arise and their functions and qualities 
� An assessment of the products these secondary products compete with in the given 

market, and which of these competing products would be most likely to be affected by an 
increase in supply of the given secondary product. 

� Remember to take the given time frame into account when assessing how the market will 
react to a change in supply of the secondary product. 

  
 
Example of secondary services 
 
Secondary services could be by-products arising from raw material or final production or heat 
released during use or disposal of waste from the life cycle, or materials recycled after the 
product is disposed of. Secondary services can vary greatly from product to product. For 
example, a product made of plastic releases heat during combustion that can be utilised, 
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while a competing product made of steel does not release such heat, but can be recycled, 
since the steel can be magnetically extracted from the slag after combustion.  

 
Secondary services are eliminated by identifying their alternatives, i.e. the products the 
secondary services replace, and then calculating a deduction from the system for these. For 
example, the heat and electricity derived from the combustion of a plastic product is deducted 
from the heat and electricity it replaces in the district heating and electricity networks, whereas 
the recycled steel is deducted from the new steel it replaces. This process harmonises the 
services provided by the plastic product and the steel product by eliminating all secondary 
services, so that only the identical primary service remains in the data foundation for the 
systems being compared. 
 

 
Recycling materials  
Where materials are recycled, the materials they replace must be deducted from the environmental 
assessment during system expansion.  
 
Remember that it is the consequence of the recycling that must be assessed, and this can vary 
from material to material.  
 
If the demand for a given secondary material is greater than the existing supply of the material, 
then it is the product system that disposes of the material through recycling that receives a credit 
for avoiding production of the primary material. Thus it is the product's design and the possibility of 
disposing of it through recycling that determines whether an environmental benefit is derived 
through recycling. This situation is the dominant one in the markets for secondary paper, steel and 
aluminium (A. Schmidt and K. Strömberg, 2006, p. 14). At the same time, the processed materials 
have sufficient quality to replace virgin materials in a volume that exceeds the available supply. It is 
economically attractive to use scrap in place of virgin raw materials for these materials. This is the 
case, for example, for most metals (aluminium, steel, copper, etc.), most common types of paper 
and cardboard, and certain types of glass and plastic (e.g. used PET bottles) (A., Schmidt and K., 
Strömberg, 2006 p. 26). 
 
If the reverse should be the case, i.e. that an increase in demand for a given secondary material 
actually leads to more recycling and less waste being incinerated and deposited in landfill, the 
product produced from the recycled material should receive credit for the reduction in primary 
production and waste disposal (A., Schmidt and K., Strömberg, 2006 p. 14)). Further details and 
examples can be found in the reference cited. 
 
If the environmental impacts from recycling several products cannot be eliminated through system 
expansion or allocated based on physical factors, allocation must be performed in accordance with 
DS/EN ISO 14044:2006.  
 
DS/EN ISO 14044:2006, section 4.3.4.3.3, makes the following remarks about allocation 
procedures for re-use and recycling: 
 
“… Several allocation procedures are applicable for reuse and recycling. Changes in the inherent 
properties of the recycled material must be taken into consideration… The application of [the 
allocation procedures] is distinguished in the following to illustrate how the above constraints can 
be addressed: 
 
A closed-loop allocation procedure applies to closed-loop product systems. It also applies to open-
loop product systems where no changes occur in the inherent properties of the recycled material. 
In such cases, the need for allocation is avoided since the use of secondary material displaces the 
use of virgin (primary) materials.  
 
An open-loop allocation procedure applies to open-loop product systems where the material is 
recycled into other product systems and the material undergoes a change to its inherent properties. 



General programme instructions - EPD-DK 
      
 

 
  
EPD-DK          21 of 60 

Allocation procedures for the shared unit processes mentioned in 4.3.4.3.4 should use, as the 
basis for allocation, the following order:  

� Physical properties (e.g. mass) 
� Economic value (e.g. market value of the scrap material or recycled material in 

relation to market value of the primary material); or 
� The number of subsequent uses of the recycled material…” 

 
A “closed-loop” generally refers to internal recycling in a given production process or recycling of 
materials within the same product system. An “open-loop” generally refers to recycling of materials 
from one product system in another product system, or where the material properties change 
during recycling.  
 
Energy utilisation from combustion  
Where combustible waste is incinerated in Denmark, the energy content of the waste is recovered.  
 
The assumption has been in recent years that 75 per cent of the energy added to a waste 
incineration plant (the waste’s calorific value) is recovered and utilised in the form of electricity and 
heat. Of the recovered energy, 23 per cent becomes electricity supplied to the electricity grid, 
replacing marginal electricity, and 77 per cent becomes district heating heat, replacing the marginal 
heat for the given heat market (A., Schmidt and K., Strömberg, 2006 pp. 29-30). In other words, for 
each MJ of waste incinerated, 0.17 MJ (0.047 kWh) of electricity and 0.58 MJ (0.21 kWh) of heat 
are produced.  
 
Energinet.dk has prepared an EPD for Danish marginal electricity over a five-year time frame, 
through to 2012. The marginal technology is assumed to be coal power. This EPD can be used 
both for electricity consumption and credits for electricity energy recovery.  
 
VEKS has prepared an EPD for the Danish District Heating Association, for the five years up until 
2012. This can be used for heat consumption as well as credits for heat energy recovery for the 
given region.   
 
Co-production 
If the environmental impacts from the co-production of several products cannot be eliminated 
through system expansion, or allocated based on physical factors, economic allocation must be 
used. Under this method, the allocation of environmental impacts between two products produced 
in the same process must be in proportion to the products’ annual turnover (sales in one year). If 
annual turnover is not known, the current price can be used as an approximation. 
 
 
Example for co-production of two products on the sa me production line 
Allocation of environmental impacts between two co-products that both have economic value. 
 
Product A  
Annual sales are 10,000 tonnes, sales price per tonne is DKK 700, total annual sales are DKK 7 
million.  
 
Product B 
Annual sales are 14,000 tonnes, sales price per tonne is DKK 100, total annual sales are DKK 
1.4 million.  
 
Total sales (A + B) = DKK 8.4 million.  
A’s share is 7 / 8.4 = 83 per cent (87 per cent based on price alone) 
B’s share is 1.4 / 8.4 = 17 per cent (13 per cent based on price alone) 
 
Environmental impacts should therefore be allocated as follows: 
83 per cent attributed to product A 
17 per cent attributed to product B 
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Description of processes in PCR  
 
EPD-DK requirements  

Section in 
ISO 14025  

Matches 
requirements in 
ISO 14025, or is 
a refinement or 
addition in EPD-
DK 

Normal processes for the product category that should/can be included in 
system expansion, and the processes (products) these are considered to 
displace, should be specified.  

6.7.1 (b)  Refinement to 
14025 
requirements 
 

The manner in which normal shared processes for several products are 
allocated if they cannot be eliminated through system expansion should 
be specified, referring to section 8.2 of the general programme 
instructions. 

6.7.1 (c) Matches req. in 
14025 

 

8.3 Inputs/outputs, processes and life cycle stages  
Based on DS ISO 14025:2006; section 6.7.1, and DS/EN ISO 14044:2006. 
 
Consequence LCA is to be used as the method, and this means that the processes that react to 
changes in the market (“marginal processes”) must be analysed. Marginal processes should only 
be used where price is the determining factor in trade, and the products can operate freely in the 
market. If a producer is bound by long-term collaboration agreements for specific production 
locations or chooses his suppliers primarily based on environmental and health factors (such as 
organic materials), quality or other factors, and not on price, the data for the marginal processes 
should not be used, but rather the data for the direct contract-based processes in the product 
chain. 
 
Changes over a short time frame will generally be limited to changes in the existing production 
capacity and therefore not affect long-term investment decisions or technological developments. 
The marginal component for processes in the raw material and production stages, for example, will 
therefore generally be equivalent to the existing processes for the short time frames. The same will 
often be true for the use and disposal stages for products with short lifetimes (e.g. less than five 
years). 
 
Marginal processes can be identified as follows: 
• Make a list of the materials/processes in the product system to be evaluated based on the 

product part list. You might use a flow diagram or simply list the processes the materials pass 
through. Specify the market(s) suppliers operate in (geographic and type of supplier). 

• Identify the suppliers and technologies that will be affected by changes. Ask yourself: which of 
these suppliers would we normally increase our purchases from if we need more of the 
material? 

• Collect data for the identified technologies/processes. 
• Prepare the environmental assessment. 
 
Further instructions on how to use marginal data and examples of marginal processes are available 
(in Danish) in: B.P.Weidema ”Geografisk, teknologisk og tidsmæssig afgrænsning i LCA, 2003”. 
 

8.3.1 Cut-off criteria  
Based on DS ISO 14025:200; section 5.4, 6.7.1 and 7.2.5, and DS/EN ISO 14044:200; section 
4.2.3.3 and 4.3.3.4. 
 
When selecting inputs and outputs to be included, different criteria apply to materials and 
chemicals, emissions and waste, and energy. The PCR group shall specify the cut-off criteria for 
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inputs (resources, energy) and outputs (discharges, emissions, waste, products) with the approval 
of the review panel. 
 
  

Cut-off criteria for selecting i nputs and outputs   
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches 
requirements in 
ISO 14025, or is 
a refinement or 
addition in EPD-
DK 

Boundary for life cycle stages, processes, inputs and outputs 
to be included in the EPD, including definition of cut-off 
criteria.  

6.7.1 (b) Matches req. in 
14025 

� As a rule, include 95 per cent by weight (wet weight incl. 
liquid) of materials and chemicals (contained in the 
product and accessory agents).  

� Include at least 80 per cent of the emissions from 
processes throughout the entire life cycle, where the 
substances are on the 2004 Effect List (www.mst.dk) or 
EDIP’s list of substances with characterisation factors, or 
are substances the PCR group selects. 

� As a rule, include 80 per cent of the energy consumption 
for the entire life cycle 

� Include at least 95 per cent of the hazardous waste 
(classified as such in Statutory Order no. 619 of 
27/06/2000 on waste) and 80 per cent of other waste for 
the entire life cycle. 

ISO 14025; 6.7.1(b)+ 
6.7.2(b): 
Criteria must be stated 
for including inputs and 
outputs. 
 
ISO 14044; 4.2.3.3.3: 
Percentage cut-off 
criteria must be defined 
for mass, energy, 
environmental impacts 
and waste. 
 

The stated 
percentages are 
a refinement to 
the 
requirements in 
14025.  
 
 

 
 
Product category rules and hence EPD’s must generally cover all life cycle stages for a given 
product from the “cradle to the grave”, i.e. from raw material extraction through to disposal of the 
product as waste. However, there are two exceptions: 
 
1. If one or more of the product’s life cycle stages can be shown to have no significant impact on 

the product’s environment profile they may be omitted, cf. ISO 14025, section 6.7.2. 
2. If the product is an intermediate product and its future after production is unknown as the final 

product and application is not known in advance. For example, an intermediate product might 
be a material such as a sheet of particle board, that could be used to construct a floor, or as 
part of a piece of furniture. The details of any trimming, surface treatment, maintenance and 
lifetime are therefore not known. For such intermediate products, EPD’s may be limited to the 
stages from “cradle to gate”, i.e. from raw material extraction through to the end of production. 
Under ISO 14025 section 5.4, this kind of EPD is called an ”information module”.  

 
The life cycle must be divided into the following main stages (a, b and c can be grouped into one 

stage): 
 

a) Raw material extraction and processing 
b) Production of intermediate products (semi-finished goods)  
c) Production of the end product  
d) Use of the end product  
e) Disposal of the end product  
f) Within the PCR, transport must either be summarised in a “transport” stage or allocated to 

the life cycle stages in which transport takes place. 
 
The specification of which life cycle stages are to be included in the EPD should be supplemented 
in the product category rules by a flow diagram clearly illustrating which life cycle stages should be 
included, and which excluded, and the primary processes in the life cycle stages should be shown.  
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Cut-off criteria for selecting one or more life cycle  stage s 
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches 
requirements in 
ISO 14025, or 
is a refinement 
or addition in 
EPD-DK 

One or more life cycle stages can be omitted if all of the 
following conditions are fulfilled: 
 
� Material/chemical consumption is less than 10 per cent by 

weight of the total life cycle resources. Where scarce 
resources, energy feedstocks or substances on the 2004 
Effect List (www.mst.dk are involved, the stage may only 
be omitted if the material/chemical consumption is less 
than five per cent by weight of the total life cycle 
resources. 

� If the quantity of hazardous waste (cf. Statutory Order 619 
of 27/06/2000) is less than five per cent of the total life 
cycle hazardous waste, and the quantity of other waste is 
less than 10 per cent of the other waste for the total life 
cycle.   

� If energy consumption from processes accounts for less 
than 10 per cent of the life cycle energy consumption. 

� If the total omitted contribution to Environmental impacts 
accounts for less than approx. 10 per cent of the total life 
cycle environmental impacts. If the environmental impacts 
for the entire system are not known and cannot be 
estimated, an omission can be made on the basis that 
emissions account for less than 10 per cent of the total life 
cycle emissions, and are not on the 2004 Effect List 
(www.mst.dk). 

Cf. ISO 14025, section 
6.7.2, a life cycle stage 
can only be omitted if it 
is not significant  
 

Refinement to 
ISO 
requirements 
 
 
 

Information on any life cycle stages (or primary processes) 
omitted from the EPD if the entire life cycle is not included. 

6.7.1 (j) Matches req. in 
14025 

 
8.3.2 Sensitivity analysis 

If a life cycle stage is omitted, the product category rules must contain a sensitivity analysis 
showing that the life cycle stage is insignificant to the environment profile for the products in the 
product category. 
 
 

Where life cycle  stage s are omitted  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition in 
EPD-DK 
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If a life cycle stage is omitted, the product category 
rules must contain a sensitivity analysis showing that 
the life cycle stage is insignificant to the environment 
profile for the products in the product category. 

ISO 14025; 5.4 + 6.7.1 
(j)+ 6.7.2 (j): 
If an EPD does not 
cover all life cycle 
stages, the omissions 
must be listed and 
justified.   
 
ISO 14044 ; 4.2.3.3 and 
4.3.3.4: 
A sensitivity analysis 
must be performed 
where life cycle stages, 
processes or 
inputs/outputs are 
omitted. There are no 
requirements governing 
the contents of the 
analysis. 

Matches req. in 14025 

The EPD must state why the stage has been omitted. ISO 14025; 7.2.2 (j) +  
7.2.5 

Matches req. in 14025 

The life cycle can be shown in a flow diagram in the 
EPD, clearly segregating the life cycle stages. The 
level of detail required in the flow diagram is specified 
in the product category rules. 

 Addition 
(Flow diagram aims to 
provide a quick visual 
overview) 

 
A sensitivity analysis evaluates the uncertainties of the boundary, i.e. the selection or omission of 
life cycle stages and unit processes, Environmental impacts and resources, and data quality, and 
evaluates how sensitive the total results and conclusions of the analysis are to the identified 
uncertainties. 
 
The sensitivity analysis should contain an assessment of whether: 
� the omitted processes and life cycle stages have been omitted in accordance with the 

prescribed cut-off criteria. 
� the included processes and life cycle stages are significant, in accordance with the prescribed 

cut-off criteria. 
� the specified process types and data sources and types comply with the requirements in the 

general programme instructions. 
� the boundary (omissions/inclusions) for processes and life cycle stages is biased or 

representative for the various product types included in the product category. 
� uncertainty for the omission/inclusion of processes and data is acceptable
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Figure 2: Example flow diagram for a work table  
 (the grey boxes are examples of secondary services) 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4 Data 
Based on DS ISO 14025:2006; section 6.7.1, 6.7.2 and 7.1, and DS/EN ISO 14044:2006; section 
4.2.3.5 and 4.2.3.6.  
 
Under ISO 14025, section 6.7.1 and 6.7.2, product category rules must state requirements for data 
types and quality, and procedures for the collection and processing of data in accordance with the 
principles in the 14040 series, i.e. ISO 14044. According to ISO 14044; section 4.2.3.5, the data 
type and quality must match the purpose and boundary for the environmental assessment (LCA). 
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The primary purpose of the environmental assessment (i.e. the EPD) is to support product 
procurement decisions and it must therefore show the environmental consequences of demand for, 
production, use and disposal of the given product. Assessment of the environmental consequence 
(a key goal of EPD’s) is central to the approach of consequence LCA, and this is why consequence 
LCA has been used. ISO 14040 Annex A, A.2 states that there are two different LCA methods and 
both are acceptable under ISO 14040: 
 
Two possible different approaches to LCA have developed during the recent years. These are:  

A one which assigns elementary flows and potential environmental impacts to a specific 
product system typically as an account of the history of the product; and 

B one which studies the environmental consequences of possible (future) changes 
between alternative product systems (consequence LCA). 

 
Option (A) involves studying the past and factors we cannot influence. Option (B) involves studying 
the environmental consequences we expect will take place in the future, and hence factors we 
have an opportunity to influence. The consequence LCA method is therefore a natural choice for 
situations where people want the choice of product to make a difference. 
  
Requirements governing data types and sources and collection and calculation of data must be 
stated in the product category rules. 
 
When selecting data types, preference must be given to the following types in the order shown: 
� Product-specific data – producer data direct from the specific processes involved in the 

product life cycle, for example, from the specific production line for the product. 
� Location-specific data – data from the specific production location, but not specifically from the 

production line for the given product.  
� Generic/general data – average data that is neither product nor location-specific. 
� Estimates from similar processes. 

 
When using consequence LCA, data must be collected for the processes that react to a change in 
the market – the “marginal processes”. Further information on how to select these processes is 
given in section 8.3 Inputs/outputs, processes and life cycle stages. 
 
The product category rules must select the specific datasets, providing references, for selected 
processes for materials, energy, transport and disposal, etc. 
 
As a rule, data for the marginal processes must be used, and the time frame for the raw material 
and production stages must be up to five years, corresponding to the maximum period of validity 
for the EPD. For the use and disposal stages, the time frame should correspond to the given 
lifetime.  
 

 
 
Example of how to use data for electricity supplied  from the local electricity grid 
 
If we increase the use of a product produced in Norway, where virtually all electricity comes from 
hydroelectric plants, we do not actually affect the production of hydroelectric power. Hydroelectric 
power is cheap and will always be used, regardless of the level of demand (within the normal 
range of variation we see in practice). An increase in demand for Norwegian hydroelectric power 
will therefore directly result in a increase in Danish electricity production from coal-fired plants in 
the short term, and natural gas in the longer term. We therefore say that the marginal electricity 
for the part of the Scandinavian grid that is closely connected to the Danish grid is Danish 
electricity produced from coal power. 
 
See Annex 2 for a further example. 
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Choice of data types is described further in the following sections on life cycle stages. 
 
 

8.4.1 Raw material extraction, pre-processing and p roduction of intermediate products 
 
Evaluating the product category rules 
The raw materials and pre-processing involved in the raw material stage must be identified for the 
typical products in the product category. A decision must be made on whether or not to include the 
raw material stage in the EPD.  
 
If the raw material stage is to be included in the EPD, the product category rules must state which 
datasets may be used.  
 
If the raw material stage can or should be omitted from the EPD, the product category rules must 
contain a standard sentence justifying this choice, to be transferred to the EPD. 
   
Data in the EPD  
If the raw material stage is included, the processes involved in this stage must be identified. This 
can be done, for example, by taking a parts list for the product. Data must be used that represents 
the technology that will be marginal over the EPD’s period of validity of up to five years. Note that 
such a short-term time frame will often mean that the marginal technology corresponds to the 
current average technology, but this must be investigated and the investigation must be included 
as an annex in the product category rules. 
.  
 

Data requirements for raw material extraction, pre -processing and production of 
intermediate products  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

As a rule, data for the marginal processes should be 
used, i.e. the processes that will be ramped up or 
down if there is a change in production volume over 
the subsequent five years. The latest available data 
must be used, and data must be less than 10 years 
old. The following data types must be used: 
 

Under ISO 14025 ; 6.7.1 
and 6.7.2, data quality 
must be specified in the 
PCR, but there is no 
requirement to use a 
given data type.  
 
Under ISO 
14040/14044, the data 
quality must be sufficient 
to fulfil the goal and 
scope. 

Refinement to 14025 
requirements  
(Marginal data is soon 
to become the future 
international principles 
in LCA. This data is 
preferred to make EPD-
DK future-proof) 1) Priority should be given to product-specific data – 

producer data direct from the specific processes. 
 
2) As an alternative, location-specific data may be 
used – data from the specific production location, but 
not specifically from the production line for the given 
product. 
 
3) As an alternative where location-specific data is not 
available, generic data may be used for the marginal 
processes. 
 
If data cannot be obtained for the marginal technology, 
or if this technology cannot be identified, 
corresponding data types must be used for the current 
production. 

 
 



General programme instructions - EPD-DK 
      
 

 
  
EPD-DK          29 of 60 

8.4.2 Production of the product 
 

Assessment in the product category rules 
Processes involved in the production stage must be identified. This can be done based on a parts 
list for the typical alternative products in the product category. A decision must be made on whether 
or not to include the production stage in the EPD.  
 
If the production stage is to be included in the EPD, the product category rules must state which 
datasets may be used.  
 
If the stage can or should be omitted from the EPD, the product category rules must contain a 
standard sentence justifying this choice, to be transferred to the EPD by the users. 
 
Data in the EPD  
Where the production stage is included in the EPD, the processes involved in production must be 
identified, for example, using a flow diagram for production or a parts list. Data must be used that 
represents the marginal technology over the EPD’s period of validity of up to five years. Note that 
such a short-term time frame will often mean that the marginal technology corresponds to the 
current technology, but this must be investigated and the investigation must be included as an 
annex in the product category rules. 

 
 

Data requirements for production  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition in 
EPD-DK 

As a rule, data for the marginal processes should be 
used, i.e. the processes that will be ramped up or down 
if there is a change in production volume over the 
subsequent five years. The latest available data must 
be used, and data must be less than 10 years old. The 
following data types must be used: 
 

ISO 14025, 6.7.1 and 
6.7.2:  
Data quality criteria 
must be specified in the 
PCR, but there is no 
requirement to use a 
given data type.  
 
ISO 14040/14044: 
Data quality criteria 
must ensure that the 
goal and scope can be 
fulfilled. 

Refinement to 14025 
requirements  
(Marginal data is soon 
to become the future 
international principles 
in LCA. This data is 
preferred to make EPD-
DK future-proof) 1) Priority should be given to product-specific data – 

producer data direct from the specific processes. 
 
2) As an alternative where product-specific data is not 
available, location-specific data may be used – data 
from the specific production location, but not 
specifically from the production line for the given 
product. 
 
3) As an alternative where location-specific data is not 
available, generic data may be used for the marginal 
processes. 
 
If data cannot be obtained for the marginal technology, 
or if this technology cannot be identified, corresponding 
data types must be used for the current average 
production. 

 
 
8.4.3 Use of the end product 
 

Assessment in the product category rules 
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The typical markets and usage patterns for the end products must be investigated in the product 
category rules. The products’ normal use and maintenance processes must be analysed, and a 
decision must be made on whether or not to include the use stage in the EPD.  
 
If the use stage is to be included in the EPD, the product category rules must state which datasets 
may be used for the key processes, in the event that data for the specific processes cannot be 
obtained.  
 
If the stage should be omitted from the EPD, the product category rules must contain a standard 
sentence justifying this choice, to be transferred to the EPD by the users. 
 
Data in the EPD 
The recommended use and maintenance for the given product is described, including the 
significant inputs and outputs from the usage and maintenance processes. 
 
If the use stage is included in the EPD, as a rule, an average scenario for the usage processes 
within the EU should be used, distributed in proportion to turnover in the given EU countries. This is 
to accommodate the desire to be able to use the same declaration in several countries. However, 
the EPD can also target a single country by using usage processes for the specific country instead 
of the EU average.  
 
Marginal data must be used that represents the product lifetime. For example, if the lifetime is five 
years, data must be used for the technology that will be marginal within five years.  
 
 

Data requirements for usage pro cesses, incl. maintenance  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14040/14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

As a rule, data for the marginal processes should be 
used, i.e. the processes that will be ramped up or 
down if there is a change in production volume over 
the given lifetime. The latest available data must be 
used, and data must be less than 10 years old. The 
following data types must be used: 
 
1) Priority should be given to product-specific data – 
producer data direct from the specific usage 
processes. 
 
2) As an alternative where product-specific data is not 
available, generic/general data may be used – average 
data that is neither product nor location-specific. 
 
If data cannot be obtained for the marginal technology, 
or if this technology cannot be identified, 
corresponding data types must be used for the current 
average technology. 

ISO 14025, 6.7.1 and 
6.7.2: 
Data quality criteria must 
be specified in the PCR, 
but there is no 
requirement to use a 
given data type.  
 
ISO 14040/14044: 
Data quality criteria must 
ensure that the goal and 
scope can be fulfilled. 

Refinement to 14025 
requirements  
(Marginal data is soon 
to become the future 
international principles 
in LCA. This data is 
preferred to make 
EPD-DK future-proof) 

 
 

 
8.4.4 Disposal of the product 

The timing of disposal and hence the technology that might be used depends on the duration of the 
use stage and the lifetime of the given product. 
 
Assessment in the product category rules 
A decision must be made on whether or not to include the disposal stage in the EPD.  
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If the disposal stage is to be included in the EPD, the product category rules must state which 
datasets may be used for recycling, incineration and landfill. 
  
If the stage should be omitted from the EPD, the product category rules must contain a standard 
sentence justifying this choice, to be transferred to the EPD by the users. 
 
The product category rules must investigate the following points for the product category: 
 
� In which countries are the products expected to be disposed of? (may be identical with usage 

pattern)  
� Are operational recycling schemes expected to exist in the respective countries where it is 

envisaged the products will be disposed of? If yes, which technology? 
� If the product is suitable for incineration, is it likely that the product can be disposed of through 

incineration in the respective countries where it is envisaged the products will be disposed of? 
If yes, will the energy be recovered from such incineration? 

� Is it expected that it will be possible to dispose of the products through landfill in the respective 
countries where it is envisaged the products will be disposed of? If yes, will the energy be 
recovered? 

� If the above disposal options are unlikely, what options are likely? 
 
Information about disposal options in various countries can normally be found on the websites of 
the national Ministries of the Environment, or at the ”European Topic Centre on Resource and 
Waste Management” website http://www.waste.eionet.eu.int/ 
 
Data in the EPD 
If the disposal stage is included in the EPD, an average scenario must be prepared for the disposal 
processes in the recipient EU countries. The disposal stage should thus be described using a 
broad scenario that is not directly country-specific. This is to accommodate the desire to be able to 
use the same declaration in several countries. However, the EPD can also target a single country 
by using the disposal pattern for the specific country instead of the EU average. 

 
Credits for material recycling and energy recovery are described in section 8.2. 

   
Marginal data must be used that represents the product lifetime. For example, if the lifetime is five 
years, data must be used for the technology that will be marginal within five years.  

 
Data requirements for disposal  
 
EPD-DK requirements  

Section in ISO 14025 
or ISO 14040/14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

As a rule, data for the marginal processes should be 
used, i.e. the processes that will be ramped up or down if 
there is a change in production volume over the given 
lifetime. The latest available data must be used, and data 
must be less than 10 years old. The following data types 
must be used: 
 
1) Priority should be given to product-specific data – 
producer data direct from the specific usage processes. 
 
2) As an alternative where product-specific data is not 
available, generic/general data may be used – average 
data that is neither product nor location-specific. 
 
If data cannot be obtained for the marginal technology, or 
if this technology cannot be identified, corresponding data 

ISO 14025: 6.7.1 and 
6.7.2 
Data quality criteria 
must be specified in 
the PCR, but there is 
no requirement to use 
a given data type.  
 
ISO 14040/14044: 
Data quality criteria 
must ensure that the 
goal and boundary 
can be fulfilled. 

Refinement to 14025 
requirements  
(Marginal data is soon 
to become the future 
international principles 
in LCA. This data is 
preferred to make 
EPD-DK future-proof) 
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types must be used for the current technology. 
 
 

8.4.5 Transport within and between life cycle stage s 
 
Assessment in the product category rules  
Based on the usage pattern for the product described in the use stage, the normal distribution 
routes and means of transport for the product must be identified. The expected transport routes 
and means of transport within and between the other life cycle stages must also be identified. A 
decision must be made on whether or not to include distribution and other transport in the EPD.  
 
Transport may either be summarised in a transport stage or allocated to the life cycle stage in 
which transport takes place, as it is the purchaser who has the greatest influence on the scope of 
the transport through their choice of supplier, etc.: 
 
� Transport from the raw material stage to the production stage must be allocated to the 

production stage 
� Transport from the production stage to the use stage (called the distribution stage), must be 

allocated to the use stage 
� Transport from the use stage to the disposal stage must be allocated to the disposal stage 
� Internal transport within each stage is naturally allocated to the stage in which it occurs 

 
If transport is to be included in the EPD, the product category rules must state which datasets may 
be used for the various types of transport, in the event that data for the specific means of transport 
chosen cannot be obtained.  
  
If transport is to be omitted from the EPD, the product category rules must contain a standard 
sentence justifying this choice, to be transferred to the EPD by the users. 
 
Data in the EPD 
If transport is included in the EPD, marginal data representing the lifetime should be used as far as 
possible. For example, if the lifetime is five years, data must be used for the technology that will be 
marginal within five years. If data cannot be obtained for the marginal technology, or if this 
technology cannot be identified, corresponding data types must be used for the current production 
(e.g. for a given type of ship, motor lorry and engine type, possibly based on EURO standards).  
 
 

Data requirements for distribution and transport in  general  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14040/14044 

Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

As a rule, data for the marginal means of transport 
should be used, i.e. the means of transport that will be 
affected if there is a change in the volume of goods 
during the given lifetime. The latest available data must 
be used, and data must be less than 10 years old. The 
following data types must be used: 
 
1) Priority should be given to product-specific data – 
producer data direct from the specific means of 
transport. 
 
2) As an alternative where product-specific data is not 
available, generic/general data may be used – average 
data that is neither product nor location-specific. 
 
If data cannot be obtained for the marginal transport 

ISO 14025, 6.7.1 and 
6.7.2: 
Data quality criteria 
must be specified in the 
PCR, but there is no 
requirement to use a 
given data type.  
 
ISO 14040/14044: 
Data quality criteria 
must ensure that the 
goal and scope can be 
fulfilled. 

Refinement to 14025 
requirements  
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technology, or if this technology cannot be identified, 
corresponding data types must be used for the current 
technology. 

 
 

8.5 Resources, emissions, waste, Environmental impa cts and primary 
energy 
Based on DS ISO 14025:2006; section 6.8.2, 7.2.1 and 7.2.2.  
 
The product category rules must select the resources, emissions, waste, environmental impacts, 
and primary energy consumption to be calculated in the EPD. The Danish EDIP method has been 
chosen to calculate the environmental impacts. EDIP has been chosen because it is the most 
widespread LCA method in Denmark. It is a scientifically documented method that fulfils the 
international LCA requirements from ISO and SETAC. The method is also internationally known 
and available, for example, in three LCA PC tools (SimaPro, GaBi and EDIP-LCV), and the factors 
for calculating environmental impacts were updated between 1997 – 2003. The method is further 
described in Annex 1. A parameter may only be omitted if it can be shown that no major 
contribution to the parameter occurs during the life cycle.  
 

Requirements for selection of Environmental impact s and resources  
 
EPD-DK requirements  

Section in ISO 14025  Matches requirements 
in ISO 14025, or is a 
refinement or addition in 
EPD-DK 

The product category rules must select the resources, 
emissions, waste, environmental impacts, primary 
energy, and environmental impacts to be calculated in 
the EPD. 

6.7.1 + 6.7.2 + 6.8.2. Matches req. in 14025 

In general, the EDIP environmental impact parameters 
are used if they are found to be relevant to the product 
category rules: 

7.2.2 Refinement to 14025 
requirements 

Global warming 
Stratospheric ozone layer depletion 
Photochemical ozone formation 
Acidification 
Nutrient enrichment 
Hazardous waste to be landfilled 
Radioactive waste to be landfilled 
Bulk waste to be landfilled 
Slag and ash to be landfilled 
Primary energy   
If the equivalent contribution for 
persistent toxicity, human toxicity and/or 
ecotoxicity are to be calculated, the 
EDIP method must be used. 

  

 
 

8.5.1 Calculating environmental impacts  
Based on DS ISO 14025:2006; section 7.2.2, and DS/EN ISO 14044:2006; 4.4  
 
The calculation model and factors of the EDIP method must be used to calculate the environmental 
impacts. The calculations are divided into four primary steps, of which steps 1 and 2 are 
compulsory. Steps 3 and 4 (normalisation and weighting) are not compulsory, but may be used for 
all environmental parameters (environmental impacts, waste and resource consumption) if the 
product category rules so stipulate. The four calculation steps are: 
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1. Inventory,  inputs and outputs (resources and chemicals, emissions) for the life cycle 

processes.  
2. Classification and characterisation , i.e. categorise the various emissions in relation to the 

environmental impacts they can contribute to and calculate equivalents.  
3. Normalisation, to determine the equivalent environmental impacts and the calculated resource 

consumption. During normalisation, the equivalent environmental impact potentials are 
expressed as a proportion of the average annual impact for one person, and the calculated 
resource consumption is normalised in relation to the average annual consumption for a 
resident.  

4. Weight the normalised environmental impacts and the normalised resource consumption in 
relation to their mutual significance.  

 
Example calculation – the four steps:  
 
Inventory    
10 g CO2   
2 g CH4   
1000 g Crude oil   
  
Characte risation    
 Characterisation factor  
10 g CO2 x    1 g CO2 equiv.  = 10 g CO2 equiv. 
2 g CH4 x     23 g CO2 equiv. = 46 g CO2 equiv. 

SUM  = 56 g CO2 equiv.  Global warming  
   
Normal isation    
 Normalisation factor  
56 g CO2 equiv. x    1/8700 = 0.0064 mPE Global warming  
1000 g Crude oil x    1/590 = 1.7 mPE Crude oil  
   
Weight    
 Weighting factor  
0.0064 PE  x    1.1 = 0.0071 mPEM Global warming  
1.7 mPE x    0.023 = 0.039 mPR Crude oil  
   
 
 

Calculation step r equirements for envi ronmental impacts, waste and resource consumption  
 
EPD-DK requirements  

Section in ISO 14025 or 
ISO 14044 

Matches 
requirements in ISO 
14025, or is a 
refinement or addition 
in EPD-DK 

Identify inputs and outputs (resources and chemicals, 
emissions and waste) 

6.8.2 and 7.2.1  

Characterise, i.e. categorise the various emissions in 
relation to the Environmental impacts they can contribute 
to and calculate equivalents, cf. the EDIP method. 
Calculate primary energy 

ISO 14025; 7.2.2: 
If characterisation is 
selected, an 
internationally accepted 
method should be used 
in accordance with ISO 
14044, 4.4.2.2. Indicate 
how scientifically and 
technically valid the 
method is. 

Refinement to 14025 
requirements. 
(Characterisation has 
been selected to 
reduce the number of 
parameters and make 
the results more 
useful and 
comparable. 
The EDIP method is 
scientific, technical 
and internationally 
recognised, and 
widely used within 
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Denmark). 
If normalised or weighted Environmental impacts and 
resources are indicated, they must be calculated using 
the EDIP method.  

 Refinement to 14025 
requirements. 
(The same method 
has been selected as 
used for 
characterisation). 

If the characterised Environmental impacts, generated 
quantities of waste and calculated resource consumption 
are to be normalised and weighted as voluntary 
information, the EDIP method must be used to do this. 

 Addition aimed at 
ensuring 
comparability within 
the programme. 

 
The latest factors from the EDIP method should be used to calculate the contribution of the products to 
environmental impacts. 

 

8.6 Additional information  
Based on DS ISO 14025:2006; section 7.2.1, 7.2.3 and 7.2.4. 
 
The product category rules shall specify what additional environmental information, in addition to 
the LCA/LCI information already mentioned, should be stated in the EPD. 
 

Additional environmental information  
 
EPD-DK requirements  

Section in ISO 14025  Matches requirements 
in ISO 14025, or is a 
refinement or addition in 
EPD-DK 

The additional environmental information is defined in 
the product category rules 

7.2.1 (h) 
7.2.3 

Matches req. in 14025 

The additional environmental information must comply 
with the requirements in ISO 14020, Environmental 
labels and declarations – general principles, and ISO 
14021; section 5,  Environmental labels and 
declarations - Self-declared environmental claims 
(Type II environmental labelling). 

7.2.4 Matches req. in 14025 

 
Examples of additional environmental information include (but are not limited to): 
a. Information on environmental issues, such as: 

1. Impacts and potential impacts on biodiversity 
2. Toxicity related to health (human toxicity) and/or the environment (ecotoxicity) 
3. Geographical aspects related to life cycle stages, e.g. local environmental impacts. 

b. Data on product performance, if it is environmentally significant. 
c. The organizations adherence to any environmental management system, with a statement on 

where an interested party may find details of the system. 
d. Any other environment certification programme applied to the product and a statement on 

where an interested party may find details of the certification programme. 
e. Other environmental activities for the organisation, such as participation in recycling or 

recovery programmes, provided details of these programmes are readily available to the 
purchaser or user and contact information is provided.  

f. Information that is derived from LCA but not communicated in the typical LCI or LCIA based 
formats. 

g. Instructions and limits for efficient use 
h. Hazard and risk assessment for health (human toxicity) and the environment  
i. Information on absence or level of presence of a material in the product that is considered of 

environmental significance in certain areas (see ISO 14021:1999; section 5.4 and 5.7(r))  
j. Preferred waste management option for used products. 
k. Potential for incidents that can have impacts on the environment 
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l. If symbols are used, the requirements in ISO 14021:1999; section 5.8 and 5.9 must be 
observed. 

 
Note that ISO 14025 prohibits the inclusion of instructions relating to product safety which are not 
environment-related in the EPD. However, the task force responsible for the product category rules 
may decide that such information is vitally important to EPD users and permit its inclusion in a 
standardised form, i.e. as directed in the product category rules. 

9. Presentation of environment parameters  
In order to permit EPD information to be used as broadly as possible, and to be combined with 
other EPD’s and information modules, resource consumption, emissions, waste and environmental 
impacts should not be totalled into a single figure, but divided between at least three life cycle 
stages:  
 
1) Cradle to gate = the material and production stage 
2) Use stage including installation and maintenance 
3) Disposal stage 
 
Stage 1, “cradle to gate”, may be further divided into the raw material stage and production stage, 
and this is encouraged. Transport may be included under the given stages or collected in a 
separate fourth or fifth stage. This must be stipulated in the product category rules. 
 

Distributing resource consumption, emissi ons, waste and env ironmental impacts between 
life cycle stages where the end product is known  
 
EPD-DK requirements  

Section in ISO 14025 Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

Raw material extraction, pre-processing and 
production of intermediate products and the end 
product 

6.7.1(h): 
The EPD format must be 
specified. 

Refinement to 14025 
requirements. 
(The stages have been 
kept separate to permit 
data from various 
EPD’s and information 
modules to be totalled. 
Remember that the 
functional unit must be 
the same). 

Use of the end product 
Disposal of the end product 
Separate transport stage, where applicable 
Data for each parameter must be listed in a table, 
divided into life cycle stages 

 
Distributing resource consumption, emissions, waste and env ironmental impacts between 
life cycle stages where the end product is not know n 
 
EPD-DK requirements  

Section in ISO 14025  Matches requirements 
in ISO 14025, or is a 
refinement or addition 
in EPD-DK 

Raw material extraction, pre-processing and 
production of intermediate products 

6.7.1(h): 
The EPD format must be 
specified. 

Refinement to 14025 
requirements. 
(The stages have been 
kept separate to permit 
data from various 
EPD’s and information 
modules to be totalled. 
Remember that the 
functional unit must be 
the same). 

Disposal of intermediate products, where applicable 
Separate transport stage, where applicable 
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Data for each parameter must be listed in a table, 
divided into life cycle stages 

  

 
 

Figure 3: Example table used to present data from t he analysis per functional unit 
 

Environmental input 
and output  

Unit  Material and 
production 
stage  

Use stage  Disposal 
stage  

Sum  

Emissions       
CO2 Kg to air     
NOx Kg to air     
SO2 Kg to air     
SO4- g to water     
Hg g to air/water     
Pb g to air/water     
Resources       
Crude oil Kg     
Natural gas Kg     
Hard coal Kg     
Aluminium Kg     
Soft wood Kg     
Water Kg     
Waste for landfill  
Hazardous waste Kg     
Radioactive waste Kg     
Bulk waste Kg     
Slag and ash Kg     

 
 

Figure 4: Example table used to present data from c haracterisation per functional unit  
 

Environmental impact  Unit   Raw 
material 
and 
production 
stage  

Use stage  Disposal 
stage  

Sum  

Enviro nmental impacts 
and energy  

     

Global warming Kg CO2 equiv.      
Ozone layer depletion Kg CFC11 

equiv. 
    

Acidification Kg SO2 equiv.     
Photochemical ozone 
formation 

Kg C2H4 
equiv. 

    

Nutrient enrichment Kg NO3 equiv.     
Primary energy MJ     

 
 

10. EPD format 
To ensure uniformity, make EPD's recognisable and promote credibility, the EPD format must be 
specified. The choice of colours, figures, table types, fonts and company logos is currently 
unrestricted, but will be discussed after the trial. 
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ISO 14025:2006, section 6.7.1(i) stipulates that product category rules must contain instructions 
and requirements governing the EPD content and format. 
 
It has been decided that the general format will be specified in the general programme instructions, 
with some freedom in relation to choice of font and figure and table format. 
 
The EPD template is available from DS once you register an EPD. The template contains the 
contents described in chapter 5. 
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Annex 1 The EDIP method 
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The EDIP method  
EDIP stands for “Environmental Design of Industrial Production” and is a method developed in 
Denmark for preparing life cycle assessments (LCA’s). EDIP follows the international requirements, 
framework and recommendations for LCA described in ”Society of Environmental Toxicology and 
Chemistry” (SETAC) and the DS/EN ISO 14040:2006 and DS/EN ISO 14044:2006 standards. 
However, the EDIP method does not contain requirements for reporting and critical review, as 
specified in the ISO standards. 
 
Both SETAC and ISO provide a general framework, but not specific guidelines for preparing an 
LCA. The EDIP method provides specific guidelines for analysis and assessment, corresponding to 
requirements, frameworks and recommendations from SETAC and ISO. The relationships between 
EDIP, ISO and SETAC are shown in the figure below. Note that the terminology in the EDIP 
method has not been updated to the latest version of the ISO 14040 series. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The preparation of an LCA in accordance with the EDIP method is basically divided into the following 
major steps: 
1) A goal with guidelines for: 

a) Stating the goal of the assessment.  
b) Defining the target group.  
c) Clarifying the decision the LCA is intended to support  
 
The objective provides a foundation for the life cycle assessment details and clarification and is 
therefore vitally important to the scope of the work. 
 

2) A scope with guidelines for: 
a) Defining the product and its life cycle from “cradle to grave”. 
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b) Specifying a reference unit for the assessment (functional unit).  
c) Selecting parameters to be assessed (Environmental impacts, resource consumption, and 

working environment effects, where applicable).  
d) Criteria for identifying processes and resource and emission inputs and outputs to be calculated, 

and how to handle inputs and outputs common to several product life cycles.  
 
The various selections and omissions in the boundary provide a basis for preparing the assessment 
and its result. It is therefore important that the boundary matches the goal of the assessment. 
 

3) An inventory with guidelines for: 
a) Defining data types and data quality to be used to fulfil the objective  
b) Approach for collecting and converting inputs and outputs in relation to the selected reference 

unit (functional unit)  
c) Calculation model for the actual life cycle. 
 

4) An impact assessment with guidelines for: 
a) Calculation rules for converting resource and emission inputs and outputs to Environmental 

impacts and resource consumption with three possible calculation steps: 
i) Characterisation , i.e. categorising the various emissions in relation to the environmental 

impacts they can contribute to. The various emissions do not contribute to a given 
Environmental impact to the same degree. An equivalent contribution to the given 
Environmental impact is therefore calculated for each emission type. For example, emission 
of 1 gram of methane (CH4) contributes 23 times more to the Global warming than emission 
of 1 gram of carbon dioxide (CO2). So 1 gram of methane (CH4) is converted to 23 CO2 

equiv., where 1 gram of CO2 corresponds to 1 CO2 equiv.  EDIP contains specific factors for 
converting the selected emissions to equivalent Environmental impacts.  

ii) Normalisation.  During normalisation, the equivalent environmental contributions are 
expressed as a proportion of the background impact corresponding to the annual 
contribution for one average resident. Similarly, the calculated resources are expressed as a 
proportion of the background impact corresponding to the annual resource consumption for 
an average resident. The normalised values are expressed using a common unit, person 
equivalents (PE), making it possible to subsequently assess the significance of the various 
Environmental impacts and resources. The EDIP method contains specific factors for 
converting the equivalent Environmental impact contribution and calculated resources into 
normalised contributions. 

iii) Weighting . Weighting involves assessment of the significance of the various Environmental 
impacts and resources. Environmental impacts are weighted on the basis of the environment 
policy targets for the effects. The weighted Environmental impacts are still expressed in 
person equivalents, but are now specified as PET, where T stands for target. The 
significance of resources is assessed on the basis of each resource’s supply horizon. The 
weighted resources are expressed using the person reserves (PR) unit.   

 
5) A certainty and sensitivity analysis  Guidelines are provided for estimating uncertainties in the 

boundary, calculations and assessment. 
 
6) + 7) An interpretation and conclusion . Example interpretations of the results of the assessment 

and conclusions are provided in the form of suggestions such as the implementation of 
environmental improvements in product development. 

 
The EDIP method and updates has been explained in Danish and English – see References 
above. 
 
Choice of the EDIP method for EPD-DK 

 Within the Danish programme for environmental product declarations, it has been decided that 
environmental assessment is to be performed using the EDIP method. The EDIP method and 
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associated PC tools have been used for virtually all life cycle assessments performed with grants 
from the Danish Environmental Protection Agency over the last ten years, and a large number of 
LCA reports and datasets based on EDIP are therefore publicly available in the EPA’s publication 
database. Many private Danish enterprises have also used the EDIP method for LCA’s and self-
declared EPD’s. Thus the EDIP method is already widespread within Denmark, as well as being a 
scientifically documented method. 
 

 From an international perspective, the EDIP method fulfils the international LCA standards. In 
2001, interviews with 12 internationally recognised experts from Denmark, Norway, Sweden, the 
Netherlands, Germany, Switzerland, USA and Japan, revealed that the EDIP method is 
internationally recognised as a unique LCA method with a strong position in relation to the other 
existing methods (P. Sørensen, 2002). The EDIP assessment method is implemented in the widely 
used Dutch LCA PC tool, SimaPro, and in the German LCA PC tool, GaBi. The latter is continually 
being extended and is supported by the Danish LCA Center in cooperation with the software 
development at GaBi. 
 

 EDIP was recently updated to EDIP2003 – publicly available in English and Danish on the LCA 
Center website, www.LCA-center.dk and Danish EPA www.mst.dk . EDIP has long been the best 
method for chemical assessment, and the only one that can incorporate the working environment 
based on a thorough method. 
 

 In relation to en EPD programme, such as the Danish one, the EDIP method is a strength, despite 
the apparently theoretical exterior. The reason is that when specifying general and product-specific 
guidelines, a number of choices have to be made, and the EDIP method has specific guidelines 
and examples for these choices. Compared to alternatives such as Nordic Guidelines from 1995 or 
SETAC’s Code of Practice from 1993, both of which are very brief and contain a number of open 
choices, the EDIP method is much more precise and provides specific rules (within the ISO 
framework) for selecting what to include in the work. 
 
Other methods used in EPD programmes 
A review of eight existing EPD programmes and four proposed EPD programmes revealed that: 

� 11 of the 12 programmes require identification of selected inputs and outputs in the form 
of materials/resources, emissions, waste and energy. 

� Seven of the 12 programmes require characterisation, i.e. that emissions be grouped 
according to the Environmental impacts they contribute to, and characterised by 
converting them to their equivalent contribution to the effect.  

� These seven programmes refer to the conversion factors in a given method to be used 
for the characterisation.  

� Four of the programmes basically refer to the same reference for conversion factors. 
These are the Swedish and Norwegian programmes, and their proposals for a 
Scandinavian and international programme. The use of the same references would 
appear to be due to overlap among the authors of these programmes, and does not 
necessarily imply that several countries have concluded that these references are the 
best available. 

� Normalisation and weighting are only included as requirements in one programme. 
 
The conclusion at the EPD workshop on 13 June 2005 was that the Danish EPD programme 
should, as a minimum, stipulate that the results of identification and characterisation be included in 
the EPD, consistent with requirements in the other programmes. It was decided that normalisation 
and weighting should be optional, but follow a set method (EDIP) when present. 
 
To create the best conditions for comparing environment profiles, it is important that a calculation 
method for Environmental impacts is stipulated, rather than leaving it to free choice.  
 
The selected method and its key figures must be: 

� Recognised and widespread in Denmark for both LCA's and EPD's. 
� Recognised internationally. 
� Publicly available, with the key figures available free of charge. 
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� Up to date.  
� Accessible in existing LCA programmes.  

 
In the Danish programme, we have chosen to fulfil the above requirements by using the Danish 
EDIP method. We have primarily rejected the references used in the Swedish and Norwegian 
programme because they are older than the EDIP references. 
 
The table below provides an overview of the current and proposed EPD programmes reviewed, 
focusing on the choice of environment parameters and methods. 
 
 

 



General programme instructions - EPD-DK 
 

 
 
46 of 60        EPD-DK 

 
 

** Current EPD 
programme 

Environment profile 
requirements 

      

* Proposed EPD 
programme 
  Inventory   Environmental impact s     
  emissions and 

resources  
Type  Calculation step  Method / references  

** EPD-DK Product composition, 
inputs, emissions and 
waste selected in 
PCR. 

Global warming Inventory and 
characterise 

EDIP 2000, including latest updates. 
(being established, 
open to all product 
types) 

Stratospheric ozone depletion 

  Acidification 

  Photochemical ozone formation 

  Nutrient enrichment 

  (Ecotoxicity) optional.  

  (Human toxicity) 

  (Groundwater toxicity) 

  Bulk waste, slag and ash, hazardous waste, 
radioactive waste. 

* Danish proposal for 
environmental 
declarations for 
building products 
(proposed content in 
declaration, not an 
EPD programme) 

Product composition 
and substances on 
the Danish 
Environmental 
Protection Agency’s 
list of undesirable 
substances. 

Climate impacts (= Global warming + stratospheric 
ozone depletion) 

Inventory and weight EDIP.  

Air pollution (= acidification + photochemical ozone 
formation) 
Toxicity 
Bulk waste, hazardous waste 
Residual products (inputs and outputs) 

* Danish proposal for 
environmental 
declarations for 
consumer electronic 
products (proposed 
content in declaration, 
not an EPD 
programme) 

Energy consumption None Inventory None. 
Yes/No to levels of 
halogenated 
compounds and 
heavy metals 
Waste for recycling. 

** ITB’s environmental 
product declarations 
(Existing programme 
between the 
Scandinavian IT sector 
associations) 

Energy consumption, 
Yes/No to levels of 
selected substances, 
selected emissions. 

None Inventory None. 

** Swedish Building 
Product declaration  

Selected inputs, 
emissions and waste 

None Inventory None. 

“” Swedish EPD 
(Swedish 
Environmental 

Inputs, emissions and 
waste selected in 
PCR. 

Global warming Inventory and 
characterise 

Global warming: 
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Management Council) 
(established, open to 
all product types) 

  Stratospheric ozone depletion IPCC, Climate Change 1995, Cambridge University 
Press. 

  Requirements: Toxic, 
persistent and 
bioaccumulative 
substances (cf. EU 
classification)  

Acidification   

    Photochemical ozone formation Stratospheric ozone depletion, Nutrient enrichment: 

    Nutrient enrichment Nordic Guidelines on Life_Cycle Assessment, Nord 
1995:20 

    Waste, including hazardous waste   

    Energy resources (fossil, renewable, nuclear, waste) Acidification: 

    Material resources (renewable, non-renewable) Stefan Uppenberg, IVL AB 

    Land resources   

    Water resources Photochemical ozone formation:  

      EDIP, Andersson-Sköld et al. 1992.    

      and 

      Photochemical Ozone Creation Potentials for Organic 
compounds in Northwest Europe Calculated with a 
Master Chemical Mechanism. Derwent R.G. et al., 1998. 

      and 

      Nordic Guidelines on Life Cycle Assessment, Nord 
1995:20 

        

** Norwegian EPD 
(NHO) 

Inputs, emissions and 
waste selected in 
PCR. 

Global warming Inventory and 
characterise 

Follows method choice in:  

(established, open to 
all product types) 

  Stratospheric ozone depletion “” Swedish EPD (Swedish Environmental Management 
Council) 

  Requirements: Toxic, 
persistent and 
bioaccumulative 
substances (cf. EU 
classification)  

Acidification   

    Photochemical ozone formation   
    Nutrient enrichment   
    Waste, including hazardous waste   
    Energy resources (fossil, renewable, nuclear, waste)   
    Material resources (renewable, non-renewable)   
    Land resources   
    Water resources   
* NIMBUS Inputs, emissions and Global warming Inventory and Global warming, stratospheric ozone depletion, 
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waste selected in 
PCR. 

characterise acidification and photochemical ozone formation: 

(Proposed 
Scandinavian 
programme for all 
product types) 

  Stratospheric ozone depletion Nordic Guidelines on Life cycle Assessment, Nord 
1995:20 

  Requirements: Toxic, 
persistent and 
bioaccumulative 
substances (cf. EU 
classification)  

Acidification   

    Photochemical ozone formation Nutrient enrichment: 

    Nutrient enrichment EDIP. 

    Waste, including hazardous waste   
    Energy resources (fossil, renewable, nuclear, waste)   
    Material resources (renewable, non-renewable)   
    Land resources   
    Water resources   
* INTEND (Proposed 
international 
programme for all 
product types) 

Inputs, emissions and 
waste selected in 
PCR. 
 
 
 
 
 
 
 
 

Global warming Inventory and 
characterise 

Global warming: 
Stratospheric ozone depletion IPCC, Climate Change 2001: Scientific Basis, 

Cambridge University Press. 
Acidification   
Photochemical ozone formation 
 

Stratospheric ozone depletion and Nutrient enrichment: 

Nutrient enrichment Nordic Guidelines on Life cycle Assessment, Nord 
1995:20 

Waste, including hazardous waste   
Energy resources (fossil, renewable, nuclear, waste) Acidification: 
Material resources (renewable, non-renewable) Stefan Uppenberg, IVL AB 
Land resources   
Water resources Photochemical ozone formation:  
  EDIP, Andersson-Sköld et al. 1992.    

  and 

  Photochemical Ozone Creation Potentials for Organic 
compounds in Northwest Europe Calculated with a 
Master Chemical Mechanism. Derwent R.G. et al., 1998. 

  and 

  Nordic Guidelines on Life Cycle Assessment, Nord 
1995:20 

** Paper profile 
(existing international 
programme for the 
paper industry) 

Product composition, 
selected emissions, 
waste and energy 
consumption. 

None. Inventory Stipulates requirements for methods to measure 
emissions. 

** Swedish/Norwegian 
EPD programme for 
wood products (existing 

Product composition, 
selected emissions, 
waste, energy 

None. Inventory None. 
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programme) consumption and 
energy resources. 

** Environmental 
Declaration on 
Construction Products” 
(in ** Dutch: MRPI (A 
Dutch standard for 
EPD’s for building 
products)) 

Resources, emissions 
from energy 
production, energy 
consumption, 
hazardous waste, 
non-hazardous waste. 

Global warming Inventory and 
characterise 

Characterisation: 

Stratospheric ozone depletion (weighting is optional) Handbook on Life Cycle Assessment – Operational 
guide to the ISO standard, Eco-efficiency in Industry and 
Science, Kluwer Academic Publisher Guniee et al. 2002. 

Acidification     

Photochemical ozone formation   Weighting: 
Nutrient enrichment   IVAM/CETowards a single indicator for emissions – an 

exercise in aggregating Environmental impacts, 
Interfacultary Group Environmental sciences, University 
of Amserdam, Center for Energy savings and clean 
technology, Amsterdam/Delft, 1994. 

Ecotoxicity     
Human toxicity     
Breakdown of abiotic resources (minerals??)     

** ECO Leaf (Japanese 
EPD programme, all 
product types) 

Product composition, 
selected emissions, 
waste and energy 
consumption 

Acidification Inventory and 
characterise 

? 
Global warming 

** The Environmental 
Declaration of 
Products(EDP) 
Program in Korea 

-- Resources Characterise ? 
Global warming 
Stratospheric ozone depletion 
Acidification 
Photochemical ozone formation 
Nutrient enrichment 
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Annex 2.  Consequence LCA – marginal processes 
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The consequence approach in the Danish EPD programm e 
Within the Danish environmental product declaration programme we want to keep up with the latest 
LCA methodology developments, and particularly the consequence approach. The new method 
has been described in detail in a number of technical reports and summarised in a status report, all 
available at www.lca-center.dk and by the Danish EPD www.mst.dk  
 
The aim of this annex is to provide a brief introduction to the consequence approach (also called 
marginal data) and the significance of selecting this approach. We will describe the differences 
between the backward-looking approach and the consequence approach focusing on future 
changes in LCA, and provide examples illustrating the differences in data and how the 
consequence approach has a number of exciting implications for future LCA work. 
 
Recent developments in the method have adjusted the method’s approach from seeking to 
describe the entire technical history to focusing on the changes that actually occur in the market as 
a result of product choices. This approach can be simpler in terms of data requirements and is 
more strongly founded on the knowledge the sector has of the markets it operates in. 
 
Example: production of a whiteboard and aluminium 
A whiteboard is a panel which can be written on using marking pens. Whiteboards can be made 
from various materials, and this example focuses on the frame that supports the actual white panel. 
If you choose to buy a whiteboard with an aluminium frame, instead of a steel or wood frame, this 
choice will be propagated along the supply chain for this product.  
 
The whiteboard itself is produced in Denmark. Semi-finished goods are made mainly of aluminium 
and are produced in Norway and other places in the world. This production uses electricity and 
fossil fuels.  
 
Whiteboard 
Which electricity data should we use for our LCA?  
 
Production in Denmark primarily involves the trimming, cutting and assembly of aluminium semi-
finished goods.  Danish production predominantly uses electricity, and it is natural to use electricity 
data for Denmark.  
 
Using the consequence approach, for the Danish consumption of electricity used to produce our 
whiteboard we would use data for Danish natural gas if we look 10 years ahead, taking into 
account plans to build new plants based on expected future electricity consumption. This makes 
natural gas the form of energy most likely to be affected, possibly with a certain percentage of wind 
power. 
 
However, if we only look 1-5 years ahead, under the consequence approach we would use data for 
coal power, as this is the form of energy we can most easily ramp up (or down) without having to 
build new power plants, as Denmark has unutilised capacity in coal-fired power plants. 
 
Under the backward-looking approach, one would use average data for Danish electricity 
production, largely based on coal, but with an increasingly significant contribution to electricity from 
natural gas, biomass/waste and wind power.  
 
Table 1 shows the environmental differences for characterised data for 1 KWh of average Danish 
electricity production in 2001, along with a coal-based short-term marginal and a natural gas-based 
long-term marginal. The latter is for modern power plants. Figures 1a, 1b and 1c, show the 
corresponding differences in the weighted contributions for 1 kWh of electricity production 
calculated using the EDIP method. 
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Table 1. Characterised contribution for 1 kWh from whiteboard production in Denmark. 
Environmental 
impact  

Unit  Average DK  
elec. in 2001 
(1) 

Short -term  
marginal, 
coal power 
(2) 

Long -term  
marginal 
natural gas CC 
(3) 

Global warming g CO2 equiv. 723 890 502 
Acidification g SO2 equiv. 1.67 1.71 1.08 
Nutrient 
enrichment 

g NO3 equiv. 2.19 2.28 1.99 

Photochemical 
ozone 
formation 

g C2H4 equiv. 0.066 0.052 0.026 

Human TOX, 
water 

m3 water 0.314 0.161 0.118 

Human TOX, 
air 

m3 air 16130 15440 13320 

Human TOX, 
soil 

m3 soil 0.00046 0.00029 0.00013 

Eco TOX, 
water, chronic 

m3 water 1.22 1.32 0.28 

Eco TOX, 
water, acute 

m3 water 0.076 0.120 0.006 

Waste type  Unit  Average DK elec. in 
2001 

Short -term  
marginal, 
coal power  

Long -term  
marginal 
natural gas CC  

Bulk waste g 63 9.31 2.84 
Hazardous 
waste 

g 0.130 0.032 0.032 

Radioactive 
waste 

g 0.00015 0.00022 0.00005 

Slag and ash g 0.254 0.295 0.072 
Resources 
and energy  

Unit  Average DK elec. in 
2001 

Short -term  
marginal, 
coal power  

Long -term  
marginal 
natural gas CC  

Hard coal  g 238 460 5 
Brown coal g 0.18 0.17 0.13 
Crude oil  g 35.9 7.2 0.8 
Natural gas g 70.2 1.5 205.8 
Dam water g 833 1204 71 
U (Uranium) g 0.00017 0.00008 0.00031 
Wood (soft) 
DM 

g 0.248 0.000007 0.00169 

Uspec. water g 236 372 16 
Primary 
energy, 
process 

MJ 10.5 11.9 10.1 

 
Technology and data references: 

(1) Average Danish electricity production 2001 allocated according to energy quality (exergy). LCA of 
Danish electricity and heat 2001, update note. Energi E2, Elkraft and Elsam, 2004. 

(2) Electricity from coal-fired Danish plants, allocated according to energy quality (exergy). LCA of 
Danish electricity and heat 2001, update note. Energi E2, Elkraft and Elsam, 2004. 

(3) Electricity from natural gas-fired combined cycle (CC) Danish plants, allocated according to energy 
quality (exergy). LCA of Danish electricity and heat 2001, update note. Energi E2, Elkraft and Elsam, 
2004. 
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Weighted impacts, electricity per kWh
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Figure 1a. Weighted Environmental impacts for 1 kWh electricity. 
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Figure 1b. Weighted waste quantities for 1 kWh electricity. 
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Weighted resources electricity per kWh
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Figure 1c. Weighted resource consumption for 1 kWh electricity. 
 
Aluminium 
It is important to think about the market. We often buy on the global market via merchants who find 
the materials for us on the free market at the current price. 
 
The aluminium market is expanding, so if aluminium is in demand in the world market, it will be a 
mixed market, for example, containing some Icelandic, some Norwegian, and some Bulgarian 
aluminium that we need to find data for.  
 
The type of electricity used is what most distinguishes aluminium produced in various locations in 
the world, as the technology may be assumed to be reasonably uniform, with a few major actors 
dominating the market. The last 10 years has seen a major reduction in energy consumption, and it 
is limited how much this can be reduced further. The standard technology for the production of 
aluminium over the next 10 years is expected to be the same as today – electrolysis of alumina. In 
other words, for the actual aluminium production, the current and marginal technology will be the 
same, but the electricity production utilised will be different. 
 
There is no guarantee that the supplier can precisely indicate on demand where the aluminium is 
produced, because he most likely receives it from several producers around the world. In this case, 
it is justifiable to use the marginal average composition of electricity for aluminium production 
(hydroelectric, coal, natural gas, etc.) to work out the electricity scenario. This is called the ”split-
market marginal” or ”mixed marginal”. It differs from the backward-looking average electricity 
scenario in that it uses data for modern electricity production, ideally reflecting expected near-future 
technology, whereas for backward-looking average electricity, people use historical data that is 
unfortunately often many years old. In order to be able to use marginal electricity with an average 
composition, it is assumed that (new) aluminium plants will be established in locations where local 
electricity production is established, with investment from the aluminium producer, that otherwise 
would not have been established.  
 
Table 2a compares data for aluminium production using backward-looking average electricity 
produced in the Western world in 1990, and mixed marginal supply based on electricity produced in 
the Western world in 2000. It illustrates the difference between using backward-looking average 
electricity scenarios with older data and split-market marginal data with the same energy types, but 
newer, contemporary data representing long-term marginal supplies. 
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Electricity accounts for much of the energy consumption for aluminium production, but fossil fuels 
are also used, for example to produce electrodes and chemicals, keep furnaces hot, and transport, 
etc.  
 
If we know where the aluminium has most likely been produced, we can use average data for the 
given country under the backward-looking approach, or we can identify marginal data following the 
consequence approach. Under the consequence approach, the fact that we buy aluminium in a 
country such as Norway must not impact on the market in other places. This holds true for growth 
markets or for special grades that might only be produced in Norway. 
 
If we demand Norwegian aluminium, we demand more electricity for the production of the 
aluminium frame in Norway. Under the consequence approach, this will not change electricity 
production in Norway, because Norway produces hydroelectric power and this type of electricity is 
100% utilised, because it is cheap. The opportunities for establishing hydroelectric power have 
been fully developed, and we cannot change the volume of water in the waterways. When we 
demand electricity in Norway, it will therefore most likely be Danish coal power that is ramped up 
and supplied via the open electricity distribution grid, if we look at the short-term marginal. If we 
look at the long-term marginal, this will most likely be natural gas, as Denmark or Norway may 
decide to expand the capacity of natural gas-fired power plants to meet the demand.  
 
Table 2b shows aluminium produced using Norwegian average electricity in 2002, and aluminium 
production using the coal-based short-term marginal 1-5 years ahead, and the natural gas-based 
long-term marginal.  
 
Thus tables 2a and 2b show the differences in the environmental characterised contribution for 1 
kg of aluminium in the situations described above, and figures 2a, 2b and 2c show the difference in 
the corresponding weighted contribution calculated using the EDIP method.  
 
Note that there is a significant Environmental impact contribution for aluminium produced using 
Norwegian electricity (i.e. 99.3 per cent hydroelectric power). This contribution is primarily due to 
the amount of energy from the fossil fuel that is also used for aluminium production. This is the 
same regardless of the type of electricity used. The quantity of bulk and hazardous waste is 
relatively high for aluminium produced using Norwegian electricity, due to the fact that the 
construction and demolition of hydroelectric dams etc., produces a relatively large quantity of such 
waste. 
 
Table 2a. Characterised contribution for 1 kg primary aluminium. 

Environmenta
l impact  

Unit  Production of 
aluminium using 
average 
Western World elec. 
1990 (4) 

Prod uction of aluminium 
using split-market 
marginal 
elec. 2000 (5)  

Global 
warming 

g CO2 equiv. 12020 11410 

Acidification g SO2 equiv. 101 94 
Nutrient salt 
load 

g NO3 equiv. 47 40 

Photochemical 
ozone 
formation 

g C2H4 equiv. 7.9 7.8 

Human TOX, 
water 

m3 water 16.8 25.6 

Human TOX, 
air 

m3 air 675200 541000 

Human TOX, 
soil 

m3 soil 0.079 0.028 

Eco TOX, m3 water 202 17 
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water, chronic 
Eco TOX, 
water, acute 

m3 water 19.6 1.6 

Waste type  Unit  Production of 
aluminium using 
average 
Western World elec. 
1990 (4) 

Prod uction of aluminium 
using split-market 
marginal 
elec. 2000 (5)  

Bulk waste g 2140 1546 
Hazardous 
waste 

g 1.2 1.1 

Radioactive 
waste 

g 0.069 0.023 

Slag and ash g 278.1 8.0 
Resources 
and energy  

Unit  Production of 
aluminium using 
average 
Western World elec. 
1990 (4) 

Production of aluminium 
using split-market 
marginal 
elec. 2000 (5)  

Hard coal  g 1388 983 
Brown coal g 1222 1337 
Crude oil  g 1291 1376 
Natural gas g 333 365 
Dam water g 4933000 3577000 
U (Uranium) g 0.024 0.026 
Wood (soft) 
DM 

g 0.001 0.001 

Uspec. water g 22320 1238 
Primary 
energy, 
process 

MJ 187 159 

Technology and data references: 
(4) Western World average electricity for aluminium 1990, Ecological Profile Report for the 

European Aluminium Industry, European Aluminium Association - EAA 1996 
(5) Western World average electricity for aluminium 2000, Environmental Profile Report for the 

European Aluminium Industry, European Aluminium Association - EAA 2000.  
 
Table 2b. Characterised contribution for 1 kg primary aluminium. 

Environmental 
impact  Unit  

Produ ction of 
aluminium 
using average 
Norwegian 
elec. 2002 (6)  

Production of 
aluminium using 
short-term marginal 
elec., i.e. coal power  

Production of 
aluminium using 
long-term marginal 
elec., i.e. natural gas 
CC 

Global warming g CO2 equiv. 5674 19360 13310 
Acidification g SO2 equiv. 51 77 67 
Nutrient salt 
load g NO3 equiv. 18 52 48 
Photochemical 
ozone 
formation g C2H4 equiv. 7.1 7.9 7.5 
Human TOX, 
water m3 water 4.7 6.9 6.2 
Human TOX, 
air m3 air 375900 605100 572200 
Human TOX, m3 soil 0.014 0.017 0.015 
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soil 
Eco TOX, 
water, chronic m3 water 18 36 20 
Eco TOX, 
water, acute m3 water 1.7 3.4 1.7 

Waste type  Unit  

Production of 
aluminium 
using average 
Norwegian 
elec. 2002 (6)  

Production of 
aluminium using 
short-term marginal 
elec., i.e. coal power  

Production of 
aluminium using 
long-term marginal 
elec., i.e. natural gas 
CC 

Bulk waste g 1866 1691 1590 
Hazardous 
waste g 2.47 1.6 1.7 
Radioactive 
waste g 0.024 0.027 0.024 
Slag and ash g 8.9 12.6 9.1 

Resources 
and energy  Unit  

Production of 
aluminium 
using average 
Norwegian 
elec. 2002 (6)  

Production of 
aluminium using 
short-term marginal 
elec., i.e. coal power  

Production of 
aluminium using 
long-term marginal 
elec., i.e. natural gas 
CC 

Hard coal  g 284 7437 334 
Brown coal g 126 124 124 
Crude oil  g 1213 1317 1217 
Natural gas g 210 225 3411 
Dam water g 8575000 63430 45770 
U (Uranium) g 0.009 0.009 0.013 
Wood (soft) 
DM g 0.001 0.001 0.028 
Uspec. water g 1378 7039 1481 
Primary 
energy, 
process MJ 147 259 232 

Technology and data references: 
(6) Electricity production with mixed composition: 99.33 % hydroelectric power, 0.2 % coal power, 

0.16 % natural gas, and 0.31 % biomass, waste and other renewable energy 
(International Energy Agency-IEA, 2002). For hydroelectric power, data has been used 
from Ökoinventare von Energiesystemen, Laboratorium für Energiesysteme, ETH Zürich. 
For the other electricity production, data has been used from the LCA of Danish electricity 
and heat 2001, update note. Energi E2, Elkraft and Elsam, 2004. 
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Weighted impacts, primary aluminium per kg
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Figure 2a. Weighted Environmental impacts for 1 kg primary aluminium. 
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Figure 2b. Weighted quantities of waste for 1 kg primary aluminium. 
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Weighted resources, primary aluminium per kg
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Figure 2c. Weighted resource consumption for 1 kg primary aluminium. 
 
This example has focused on primary aluminium, and one could ask what the implications would 
be of demanding secondary aluminium, i.e. recycled aluminium. There are major environmental 
advantages from using secondary aluminium, as the energy consumption to produce it is less than 
one tenth of that for primary aluminium. Today, secondary aluminium has the same quality as 
primary aluminium (for almost all applications). It is therefore not possible to distinguish it on the 
market, and it will generally not be possible to document whether one is using primary or 
secondary aluminium. The thing that will be significant, is the degree to which a producer ensures 
that their own product is recycled after disposal. To this end, producers must prepare disposal 
scenarios for their product in the EPD. 
 
When we ensure that used aluminium is incorporated into the recycling loop, we avoid the need to 
produce new primary aluminium, at least as long as the market is experiencing growth. Even 
though it makes no difference from an LCA perspective whether one uses primary or secondary 
aluminium, as long as we ensure that the used product is recycled, it is still important that there is a 
market for secondary aluminium. One can support this by demanding secondary aluminium, where 
possible, but in practice there is such a strong financial incentive to produce secondary aluminium, 
rather than primary, that this alone secures the market. 
 
Final remarks on the two examples 
Assume a certain producer installs a wind turbine to power his own production. The issue of 
whether or not he connects it to the grid is an important piece of information. If he doesn’t connect 
the turbine to the grid, but only withdraws the electricity he needs, he can justifiably use the wind 
turbine electricity scenario in his LCA. However, if he connects the turbine to the grid and sells 
surplus electricity at current prices, the situation is then the same as in Norway: he must count on 
the marginal technology on the grid, e.g. natural gas. 
 
The aluminium example shows that materials traded on the open market, for example, via 
merchants, should be viewed as in the electricity example, or as “water in a lake” – many streams 
run in and out, and it is not possible to know where each water molecule ends up. If I clean out one 
of the streams so more water can run out, it will primarily lead to a change in the stream with the 
best opportunity to supply more water. 
 
By way of general remarks on the examples, it should be noted that the consequence approach 
draws primarily on information about the market that will normally be known within the industry. 
Familiarity with the market is essential in order to be able to act on this. 
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The consequence approach often cuts through a lot of noise that would otherwise be present in 
various data for random, changeable suppliers. Instead, it is the marginal data that is significant for 
all products and processes. 
 
Finally, the consequence approach provides a pure decision base – a real picture of what is 
expected to happen in the market when the decision is made. 
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