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National foreword

This British Standard is the official English language version of 
EN 13439:2003.

The UK participation in its preparation was entrusted to Technical Committee 
PKW/4, Packaging and the environment, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 9 and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
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Foreword

This document (EN 13439:2003) has been prepared by Technical Committee CEN/TC 261 "Packaging", the
secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by November 2003, and conflicting national standards shall be withdrawn at the latest
by November 2003.

This document contains annex A, which is normative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.



EN 13439:2003 (E)

4

Introduction

The Directive on Packaging and Packaging Waste (94/62/EC) defines requirements for packaging to be considered
recoverable. This European Standard amplifies the rate of energy recovery of packaging waste. As a basis for the
calculation, the general flow chart of the packaging and packaging waste streams presented in EN 13437 is used.

The purpose of packaging is the containment, protection, handling, delivery and presentation of products. Energy
recovery of used packaging is one of several recovery options within the overall life cycle of packaging. In order to
save resources and minimise waste, the whole system in which the packaging takes part should be optimised. This
includes prevention as well as reuse and recovery of packaging waste.



EN 13439:2003 (E)

5

1 Scope

The scope of this European Standard is to present a method to calculate the rate of energy recovery of packaging.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 13193:2000, Packaging - Packaging and the environment - Terminology.

3 Terms and definitions

For the purposes of this European Standard, relevant terms and definitions contained in EN 13193:2000 together
with the following apply:

3.1
RDF Refuse Derived Fuel
waste treated to make it more suitable as a fuel

3.2
PDF Packaging Derived Fuel
fuel derived by separate collection of combustibles, mainly consisting of used packaging

4 Calculation principles

The following principles of calculation apply:

a) the calculation method can be applied to any group or sub-group of combustible packaging for which data can
be provided in the format of the general flow chart (Annex A). It is expected, however, that the following major
material groups, for which specific flow charts have been prepared will normally be used: paper and board,
plastics, aluminium (foil with a thickness below 50 microns) and wood;

b) the rate shall be determined on national level. Exports of packaging waste for energy recovery by a Member
State will be taken into account in the calculation of its own rate of energy recovery. Unless otherwise specified
by a particular European Commission Decision, the numerator of the equation should include packaging
exported for energy recovery;

c) the measurement points for determining the rate of energy recovery shall be based on inputs to relevant
processes defined in the flow chart;

NOTE This is in accordance with the principle laid down in the European Commission's Decision on database (97/138/EC).
Using these points of measurement is the most practical way of obtaining reliable data.

d) the energy recovery rate shall be calculated for a period of time given by legislation, and the determination of
numerator and denominator quantities shall be at coincident times;

NOTE This principle presumes a steady state for the flow of material through the processes defined in the flow chart. The
effect on the calculated rate arising from fluctuating flows and from long delays between processes is complex. The rate defined
in 6 allows a simple adjustment for long delays.

e) the measurement of the flow over the given time-scale shall be in units of weight.
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5 Calculation method

The general flow chart is reproduced in this standard as annex A and annotated as described in this section.
Referring to the principle given in paragraph 4 d), the numerator and denominator of the ratio are input-based flows
to the relevant processes.

Numerator: quantity of combustible packaging waste collected and supplied for energy recovery (see NOTE 1
below).

Denominator: quantity of packaging put on to the market and used for the first time (see NOTES 2 and 3).

With reference to the diagram (annex A) the rate of energy recovery is calculated as follows:

���
�
��

�er

where

� = quantity of packaging waste used for energy recovery, including both one-way packaging and reusable
packaging at the end of its life cycle

� = quantity of one-way packaging placed on the market

� = quantity of reusable packaging placed on the market and used for the first time

� = quantity of used packaging not available as waste as it is used for another purpose (see NOTE 3)

NOTE 1 With reference to 4 c) and 4 d), this is normally the input flow to the energy recovery process. In relation to collected
packaging stored for a long period or exported particularly over long distances, further explanation or evidence of burning in
plant with energy recovery facilities might be expected for inclusion of the related quantities in the calculation.

NOTE 2 The term "Used for the first time" covers both one-way packaging and new reusable packaging which is normally
replacing reusable packaging whose use is no longer viable (for instance cracked glass bottles or broken wooden pallets).

NOTE 3 As appropriate, the denominator will be reduced by the quantity of packaging (� in annex A) still in use for its original
or new purposes and not available as waste. Normally this reduction in quantity would be very low. In the context of European
Union Databases on packaging and packaging waste, if this value (�) is high then further explanation would be expected.

6 Determination of ��

� is measured as an input stream to relevant energy recovery process.

I) In the case of combustible packaging waste as an integrated part of municipal solid waste (MSW), the total
input flow, q1, is measured at the entrance of the incinerator or RDF plant. It is further necessary to know the
fraction "x" of combustible packaging waste present in this flow:

(MSW)qx 11 ���

II) In the case of separately collected packaging waste, either as such (PDF), or incorporated in a dry combustible
fraction, for use as a fuel, the total input, q2, is measured at the entrance of the preparation plant. The amount
of packaging waste used for energy recovery in this stream is the total amount, q2, multiplied by the fraction of
combustible packaging waste, "y":

(PDF)q22 ����

Taking the different types of waste flows into account:

21 ��� ��
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The fractions x and y are determined according to sampling procedures in use in the Member States. For
references to sampling, see Bibliography.
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Annex A
(normative)

Calculation of the rate of energy recovery based on packaging material
flows measurement points

The sizes of flows do not correspond to the volumes of the flows.

Hatching is an indication of the location of the flow measurement

Figure A.1 – Calculation of the rate of energy recovery based on packaging material flows measurement
points
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