
 

 

“Light-Weighting” 
(or is it Optimization?...or is it Responsible 

Packaging Design?) 



 

 

Agenda: 
•The global perspective-Sustainability 

•Light weighting or source reduction myth  

•What is ‘Responsible Package Design”? 

•Standards for responsible packaging design 

•Understanding today’s distribution networks to optimize 

your package 

•Steps to Analyze your product/package for 

optimization.  

•Optimization Success Stories 



 

 

•Purpose of packaging profession. 
•Economics of packaging  
 

Global Perspective-Sustainability 



 

 

Global Perspective-Sustainability 
ASTM Definition of Package Sustainability 
 “Sustainability: in packaging, is a feature of a 

package resulting from an assessment of the 
short-term and long-term environmental, social 
and economic impacts of design considerations 
and of the entire life of the package, from 
manufacturing and production, storage, 
distribution, use,  and through end-of-life action; 
it does not include the product itself.” 

 - ASTM D10.19 Subcommittee 



 

 

SPC Definition of Package Sustainability 
Sustainable Packaging: 
 Is beneficial, safe & healthy for individuals and communities 

throughout its life cycle;   
  Meets market criteria for both performance and cost;   
  Is sourced, manufactured, transported, and recycled using 

renewable energy; 
 Optimizes the use of renewable or recycled source materials;  
 Is manufactured using clean production technologies and best 

practices 
 Is made from materials healthy in all probable end of life scenarios;

  
 Is physically designed to optimize materials and energy;  
 Is effectively recovered and utilized in biological and/or industrial 

closed loop cycles   
 
 



 

 



 

 

How is Sustainability Described? 
 Regardless of your definition, working towards 

sustainability can be put in the context of two basic 
concepts: 
• Cradle-to-Cradle (coined by Walter R. Stahel)  

• Cradle to Cradle Design defines a framework for designing eco-effective 
products and industrial processes that turn materials into nutrients by 
enabling the formation of cyclical material flow metabolisms. 
 

Instead of designing cradle-to-grave products, dumped in landfills at the end 
of their ‘life,’ the design paradigm transforms industry by creating products 
for cradle-to-cradle cycles, whose materials are perpetually circulated in 
closed loops   
from: 

 
• Literally: from “beginning to new beginning” 
• Not just efficient but essentially waste free 
• Products return to the earth’s life cycles 

*IDEALISTIC? 
 



 

 

• Cradle-to-Grave 
• Cradle-to-grave is the full Life Cycle Assessment from 

resource extraction ('cradle') to ‘use’ phase and disposal 
phase ('grave')  

• Literally from “beginning to death” or disposal—land filling 
• A Sustainable strategy for disposal is essential 

 



 

 

 Cradle-to-Cradle/Cradle-to-Grave? 



 

 

CRADLE-TO-GRAVE 



 

 

What does Source Reduction Mean? 
 Two Perspectives 

• Reduce amount of packaging at the 
design phase-responsible packaging 
design.  

• Balanced perspective.  Results in responsible design outputs 
for optimization, recycling, reuse, energy recovery. 

• Reduce the amount of extraction of raw 
materials by forcing use of less 
materials. 

• More radical perspective. Results in unbalanced 
sustainability continuum; inflexible design options. 



 

 

Hierarchy of Responsible Package Development  



 

 

 
Designing Packaging for “Source Reduction?” 
 
 It really should be called “Optimization”. 
 Summed up as “Responsible Packaging Design” 

 Optimization = Responsible Packaging Design 

“Packaging plays a critical role in almost every 
industry, every sector and every supply chain.  
Appropriate packaging is essential to prevent loss of 
goods and as a result decrease (the) impact on the 
environment.”  
SOURCE: ISO CD 18601 Packaging and the environment — General requirements for the use of ISO 
standards in the field of packaging and the environment, ISO TC122 SC 4, 2010-11-30 



 

 



 

 

WHAT’S BEING DONE? 

Standardization 
and Guides 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

Other Guides 
A Global Language for 
Packaging and Sustainability 
A framework and a measurement system 
for our industry 

SPC’s  Design 
Guidelines for 
Sustainable Packaging 
Ver.1.0  Dec. 2006  



 

 

Global Sustainable Packaging Initiative  
 EN (European Norm) Standards – EU Directive 

94/62/EU ‘Packaging and Packaging Waste 
Directive’ 
• Supported by  EN standards 

 
 
•EN 13427, General requirement for use of ISO standards in the field of packaging 
and the environment.. 
•EN 13428, Packaging—Requirements specific to manufacturing and composition—
Prevention by source reduction 
•EN 13429, Packaging, Reuse. 
•EN 13430, Packaging—Requirements for packaging recoverable by material 
recycling. 
•EN 13431, Packaging –Requirements for packaging recoverable in the form of 
energy recovery, including specification of minimum inferior calorific value 
•EN 13432, Packaging—Requirements for packaging recoverable through composting and 
biodegradation. 
 



 

 



 

 

ISO Packaging and environment standards… 
 The first draft of the ISO standards were modeled after the EN (European Norm) standards that support 
the EU (European Union) Directive for Packaging and Packaging Waste.  These EN standards have since 
been revised over a two year period with global input.  The Committee Drafts (CD’s) of the standards 
have been approved with comment and will advance to the DIS (Draft International Standard) stage of 
development by next spring.  The CD’s have the following designations and titles: 

• ISO/CD 18601, Packaging and the environment — General requirements for the use of ISO 
standards in the field of packaging and the environment 

• ISO/ CD 18602, Packaging and the environment -- Optimization of the packaging system 

• ISO/CD 18603, Packaging and the environment -- Reuse 

• ISO/CD 18604, Packaging and the environment – Material recycling 

• ISO/CD 18605, Packaging and the environment – Energy recovery 

• ISO/CD 18606, Packaging and the environment – Organic recycling 



 

 

HOW TO USE THE ISO 
STANDARDS 

Standards 



 

 



 

 

Optimum Pack Design 



 

 



 

 

ISO/DIS 18602 Packaging and Environment – Optimization 
of the packaging system 

 Scope 
• Specifies the requirements and a procedure for 

assessment of packaging to ensure that the weight or 
volume of its materials content is optimized consistent 
with the functions of packaging. 

• Determining the amount and minimization of 
substance or mixtures hazardous to the environment. 

• Determining the amount of four heavy metals (lead, 
cadmium, mercury, hexavalent chromium) in 
packaging. 



 

 

ISO/DIS 18602 Packaging and Environment – 
Optimization of the packaging system 

 3.0 Terms and definitions: 
• 3.1  Packaging optimization - process for the 

achievement of a minimum adequate weight or 
volume (source reduction) for meeting the necessary 
requirement, of primary or secondary or transport 
packaging, when performance and user/consumer ac 
-ceptability remain unchanged or adequate, thereby 
reducing the impact on the environment 



 

 

ISO/DIS 18602 Packaging and Environment – 
Optimization of the packaging system 

• 3.6 Packaging System - the complete set of 
packaging for a packaged good, encompassing one 
or more of the following that are applicable 
(depending on the packaged goods); Primary 
packaging, Secondary packaging, Transport (or 
tertiary) packaging 



 

 

ISO/DIS 18602 Packaging and Environment – 
Optimization of the packaging system 

 4.0 Requirements 
• 4.2 Packaging Assessment 

• Determination of critical areas 
• Determination of presence of substances or mixtures 

hazardous to the environment. 
• Determination of the four named heavy metals. 
• Demonstration that the requirements of this standard have 

been met. 
 
 



 

 

ISO/DIS 18602 Packaging and Environment – 
Optimization of the packaging system 

 5.0 Critical areas to assess when determining 
the achievable level of packaging optimization. 
• Protection of goods 
• Packaging manufacturing process 
• Packing/filling process 
• Logistics (including transport, warehousing and handling) 
• Presentation and marketing of goods 
• User/consumer acceptance 
• Information 
• Safety 
• legislation 

 



 

 

ISO/DIS 18602 Packaging and Environment – 
Optimization of the packaging system 

 ANNEX A--Guidelines (informative)—Highlights 
• “it can be used in the assessment of existing 

packaging or as an aid in the normal dialogue 
between supplier and customer in agreeing to a 
specification for (optimized) new packaging” 

• This process aims to achieve a minimum adequate 
weight or volume of a given package, and hence 
reduce the environmental impact without increasing 
damage to or waste of goods, and respecting the 
critical areas to be met by the packaging. 



 

 



 

 

Testing Techniques and Tools 
Optimization 



 

 

Testing Equipment 

Compression Testing 
Random Vibration 

Repetitive Shock / Loose 
Load Vibration 

Drop Testing 
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Pallet Load Shear Testing 



 

 

#371 © 2007 Stress Engineering Services, Inc. 

Compression Testing 



 

 

Product & Material Testing 

Product & material division can test 
the packaging materials that protect 
your product as well as the medical 
device itself for safety functionality and 
performance. 



 

 

Test Methods for Optimization 

 Environmental 



 

 

Test Methods for Optimization 

 Material Testing 



 

 



 

 



 

 

Unintended Consequences 
 If you’re going to change/reduce your 

packaging materials, in an effort to 
optimize sustainability, you must consider 
the unintended consequences (i.e. the 
cause and effect of changing anything on 
the continuum).  



 

 

Unintended Consequences 
 Unintended consequence of reducing packaging 

may result in: 
• Increased damage (loss of the product) 
• An unusable product (waste) 
• Delayed procedure (poor quality healthcare) 
• Non-sterile product (infection) 

 
 



 

 



 

 

Optimizing the entire system… 
 If you’re going to reduce your packaging 

materials, you must test and verify your new 
materials to ensure they are still in compliance 
with industry standards and do not cause 
unintended consequences to the sustainability 
continuum. 



 

 

Light weighting/Optimizing Success Stories 



 

 



 

 

Light weighting/Optimizing Success Stories 



 

 

Compostable 

Reusable 

Material 
Elimination Light 

Weighting 

SOURCE:http://www.greenerpackage.com/optimization/2010_green
er_package_awards_honor_eight_sustainable_innovations 

http://www.greenerpackage.com/sites/default/files/House_Essen1.jpg
http://www.greenerpackage.com/sites/default/files/KFC.jpg


 

 

Gourmet fish in light-weight PP 
tray  
Germany’s Homann Food Ltd. has 
launched a range of gourmet fish 
products in a lightweight, 
transparent, fish-shaped 
polypropylene dish. 

Light weighting/Optimizing Success Stories 



 

 

“We reduced the weight of the 
product by removing glass from 
the shoulder,” says Taylor. “This 
enabled us to retain the label 
area required by the customer, 
and at the same time move the 
fill point of the product to fit in 
with the customer’s preference.” 

2 Little’s coffee jar 

Light weighting/Optimizing Success Stories 



 

 

South Africa: Developing a lighter MGD cluster pack 
   

Working in partnership with its packaging 
supplier Nampak Cartons & Labels, SAB Ltd 
in South Africa developed a new light-
weighted cluster pack for Miller Genuine 
Draft (MGD). This is the cardboard sleeve 
the surrounds multi-pack bottles of beer. It 
was designed to survive the rigours of 
distribution, whilst using a lighter gauge of 
cardboard reducing the weight from 380gsm 
to 350gsm. This equates to a reduction of 
8% less cardboard – a saving of 51 tonnes 
of paper annually on the MGD pack alone.  
This significant improvement has been 
achieved without affecting the quality and 
strength of the MGD pack, while maintaining 
its high quality brand-building look and feel. 

Light weighting/Optimizing Success Stories 



 

 

 
The Fres-co System #10 Pouch Provides 
Major Gains in the Areas of Sustainability, 
Safety, and Cost Reduction. 

Light weighting/Optimizing Success Stories 
Case Study and Package Evaluation 
of the Fres-co #10 can replacement 

Document produced and published by Fres-co System 
USA, Inc. Rights Reserved 



 

 

Challenge 
The manufacturer needed an efficient replacement for its existing multi-pack packaging, which was made from reinforced 
paperboard. 
Solution 
Working closely with the juice pouch manufacturer, MWV explored a number of scenarios for reducing system costs. The 
team recommended replacing the reinforced paperboard with CNK® (Coated Natural Kraft®), a paperboard substrate 
that could be converted using MWV’s proprietary FlexiTECH™ machine.  
FlexiTECH is an innovative packaging solution featuring an internal I-Beam support structure that provides the vertical 
stacking strength needed to survive the most rigorous distribution and retail environments. MWV developed this solution 
in conjunction with the state-of-the-art FlexiTECH machine to create an extremely fast and efficient packaging system 
that runs up to 600 pouches per minute. 
Results 
The combination of switching to CNK paperboard and FlexiTECH technology resulted in over 20 percent savings in total 
cost by allowing the company to go from using two packing machines to just one. 
The new packaging solution also improved the company’s sustainability profile through significant source reductions.  
An in-depth study of how the new packaging performed in transit to the store shelf proved that the new CNK packaging 
provided a lightweight solution that met stability requirements, performed well at all levels and provided reduced 
distribution costs.  

 
 ©2008 MeadWestvaco Corporation. CNK and Coated 
Natural Kraft are registered trademarks of MeadWestvaco 
Corporation. Printed on MWV Tango® Advantage Coated 
Cover 12 pt C2S. All rights reserved worldwide. 

Light weighting/Optimizing Success Stories 



 

 



 

 

Standardization Activities 
 SPC Guidelines 
 Wal-Mart scorecard 
 Proctor and Gamble System 
 ISO TC122 SC 4 
 ASTM D10 SC 10.19 on Sustainability 
 ASTM International Committee E60 on Sustainability 
 ISTA Responsible Packaging by Design Guide 

 
 
 
 
 



 

 

Organizations working on Packaging 
Sustainability issues… 

• ASTM D10.19 Subcommittee 
• Sustainable Packaging Coalition (SPC) 
• European Bioplastics 
• INCPEN 
• Europen 
• Ameripen 
• Greener Package 
• Many others  

 
 



 

 

THANKS TO… 
 Robert States at Stress Engineering Services. 
 Anne Mohan at Greener Package 
 Tom Blanck at ChainAlytics 
 TFO Canada 
 INCPEN 
 AMERIPEN 
 ISTA 
 EUROPEN 
 Sustainable Packaging Coalition (SPC) 



 

 

 
Questions? 

 

 
 
 
 
 



 

 

Patrick Nolan 
President, DDL 

800.229.4235 
www.testedandproven.com 



 

 



 

 

SPECIAL THANKS TO… 

Today’s host: 
IoPP’s Transport Packaging Committee 
 
        • Shipping guidelines & regulations 
        • Technical requirements 
        • Set guidelines 
 

        • LinkedIn group 
 
Brian Stepowany, Chairman 
www.iopp.org/committees  

http://www.iopp.org/committees
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