
Introduction

The environmental impact of packaging is becoming increasingly 
important and to provide an robust and independent view Rapak 
Europe commissioned PIRA International in the UK to report the 
findings of a Life Cycle Assessment. Based on the environmental 
impact of bag-in-box technology in comparison to conventional 
multi-material, paper, plastic and metallic alternatives. 

The Sustainability Consulting team at PIRA International have 
been involved in the field of life cycle assessment and life cycle 
management for more than a decade. The team constantly 
performs LCA’s and carbon foot printing projects for both private 
and public sector customers. It is a recognised world leader in 
LCA’s of packaging based on the packaging expertise of PIRA 
International.



Introduction

~ What is LCA and why is it used?
~ What was the scope of the project?
~ What do the impact category results represent?
~ The subjects of the study

~ Bag-in-box versus non reusable alternatives
~ Bag-in-box versus non reusable alternatives for wine
~ Bag-in-box versus reusable and non reusable alternatives
~ Liner systems versus large reusable alternatives

~ One example of the output of the study



Life Cycle Assessment is an objective process 
to evaluate the environmental burdens 

associated with a product, process, or activity 
by identifying energy and materials used and 
wastes released to the environment, and to 

evaluate and implement opportunities to affect 
environmental improvements. (SETAC, 1990) 



Life Cycle Assessment
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Life Cycle Assessment

Two LCA standards
ISO14040 – General concepts of LCA
ISO14041 – Goal and scope
ISO14042 – Impact assessment
ISO14043 – Interpretation 
ISO14044 – More detailed version
However…
Almost all recommendations and guidelines 
are dependant on the goal and scope of the 
LCA

Life cycle assessment framework

Interpretation

Goal and 
scope 

definition

Inventory
Analysis

Impact
assessment



SimaPro

SimaPro – Worlds leading LCA software
Uses data libraries for inventory analysis stage 

~ Ecoinvent 2 - 3500 materials and processes
~ Metals, plastics, construction, electronics, chemicals, food etc
~ 1kg, 1tkm, 1 litre, 1m3

Uses method libraries to conduct impact 
assessments

~ The CML 1992 method  
~ Uses the characterisation factors developed by the Intergovernmental 

Panel on Climate Change (IPCC) for Global Warming Potential (GWP)



Scope
The study included the comparison of 13 Rapak bag-in-box
and liner systems against 17 alternative products, in 9 product 
categories including:
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Scope

The 13 Rapak bag-in-box and liner systems studied 
included:
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Exclusions

Certain parts of the lifecycle were excluded from the 
study to aid the comparison and to provide simplicity. 
These exclusions included:

~ Secondary and tertiary packaging 
~ Irradiation 
~ Contained product manufacture, transportation and 
use 
~ Customer refrigeration 



The Impact assessment

Once the data was collated on the lifecycles of the Rapak systems and 
their competitors the impact assessment began. The impact 
assessment used the CML method to measure the bag-in-box and 
liner systems against their alternatives in 10 impact categories
including:
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Abiotic depletion

����������� 6"����� ��
��
��� ���������������"��

�������������������7�� ���#����
��������
�����
"�

���������������8�� �������8�
������������-�

��	��������
������� &��+**98�� � 5�&�������������

����������"���� ������ ��
����� ��#���������
���

"��������������
��):9)����������3 �+,; ��#�7��

�"�����������#����������� ��������������-�&���"��

3 ������������������"�������3 ����������������8�

�"������������3 �����#��������������� �����"����

�����-

�� �������� �������� (#����
 �������������

� �����������<��� ��� �����(���� �����%#��

����7������-



Acidification

Rainbow trout 

Brown trout 

Brook trout 

Smallmouth bass 

Fathead minnow 

Pumpkinseed sunfish 

Yellow perch 

Bullfrog* 

Wood frog* 

American toad* 

Spotted salamander* 

Clam** 

Crayfish** 

Snail** 

Mayfly** 
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Eutrophication
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Ozone layer depletion
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Toxicity

What is it? Toxicity is the degree to 
which something is able to produce 
illness or damage to an exposed 
organism. There are 4 different types 
of toxicity; human toxicity, terrestrial 
ecotoxicity, marine aquatic ecotoxicity
and fresh water aquatic ecotoxicity. 

How is it measured? Toxicity is 
measured in terms of 
dichlorobenzene equivalents.



Photochemical oxidation
����������� 6"������ ����������"���
"�� �
����	�������� � �

����"������������
�� ���	����
������#��3 ����>0 	 ����
/0 ��������"���
������������� "����/������������3 "�
"�
����������"������ ����������4��������"���������"���-�
6"���� � ��"���� ��������7�����������������
� �������� �
���
���������������"��#�
< ������

��
������������������������-�

��	��������
������� 6"������#����
�������
"���
�������
����
�"���
"�� �
����� � ����� � ����� � ��������(� �����
�� � �8���<��3 ��
��������"����"����#��� ����
"����
�������������������������������� ��������� � �����
7� �������

�� �������� ���������&������ ������������ ��"���?�	������

��������������������0 ���3 "�
"�������� ������	��������
�����"����������7������-



Global Warming Potential

What is it? Global warming potential (GWP) or 
carbon footprinting is a measure of how much of 
a given mass of a green house gas (for example, 
CO2, methane, nitrous oxide) is estimated to 
contribute to global warming. 

Why is it an issue? If no action is taken to 
reduce global carbon emissions, average 
temperatures are likely to rise by more than 2 
degrees Celsius. This change will increase 
severe weather such as tropical storms, droughts 
and extreme heat waves and heavy precipitation. 
Stabilisation would require emissions to be at 
least 25% below current levels by 2050.

How is it measured? Global warming potential 
is measured in terms of CO2 equivalents.



Comparisons Made

The impact assessment on Orange Juice containers considered 4 
different packaging alternatives adjusted to suit a functional unit of 10L

~ 1 x 10 Litre Aseptic Bag-in-Box
~ 1 x 10 Litre Intasept Bag-in -Box
~ 10 x 1L Pet Bottles 
~ 10 x 1L Liquid Packaging Board Containers

The following sections outline the results for this product category in 
terms of global warming potential and provide real world comparisons.



PET Bottle

LPB Container

Bag in Box



Global Warming Potential
The GWP results show that the BIB alternative gave lower impact than the PET bottle and a 
similar impacts to the LPB container.
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BIB results

The results from the Orange Juice container 
comparison found that:
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Global Warming Potential

In terms of the real world examples, Therefore, every 
10000 litres of Juice contained in the 10 litre BIB instead of 
the 1 litre Pet Bottle saves 1.54 Tonnes of CO2 e.g.  This 

equates to 1900Km by a typical 20T truck



Carbon Calculator

~ Additional Tool based on the original data collected by 
PIRA

~ Excel based sheet that gives the ability to alter some 
of the inputs such as packaging weight and transport 
distance and then re-calculate the Carbon Effect.  

~ Presents results in tabular form with text explanation 
of changes.



Work In Progress

~ Modifications to the Carbon Calculator to make it 
more flexible.

~ Assessment of water packaging for office cooler 
usage

~ Additional types of packaging in certain sectors.
~ Closer review of multi-trip containers versus single trip 

especially with regard to cleaning and handling 
cycles.




