

[image: Cover]




[image: ]

Muhammad Rabnawaz

Sustainable Packaging Materials

Winning Solutions






Print-ISBN:        978-1-56990-162-5
E-Book-ISBN:   978-1-56990-164-9
E-Pub-ISBN:     978-1-56990-195-3




All information, procedures, and illustrations contained in this work have been compiled to the best of our knowledge and is believed to be true and accurate at the time of going to press. Nevertheless, errors and omissions are possible. Neither the authors, editors, nor publisher assume any responsibility for possible consequences of such errors or omissions. The information contained in this work is not associated with any obligation or guarantee of any kind. The authors, editors, and publisher accept no responsibility and do not assume any liability, consequential or otherwise, arising in any way from the use of this information – or any part thereof. Neither do the authors, editors, and publisher guarantee that the described processes, etc., are free of third party intellectual property rights. The reproduction of common names, trade names, product names, etc., in this work, even without special identification, does not justify the assumption that such names are to be considered free in the sense of trademark and brand protection legislation and may therefore be used by anyone.

The final determination of the suitability of any information for the use contemplated for a given application remains the sole responsibility of the user.

Bibliographic information of the German National Library:
The German National Library lists this publication in the German National Bibliography; detailed bibliographic data are available on the Internet at http://dnb.d-nb.de.

This work is protected by copyright.
All rights, including those of translation, reprint, and reproduction of the work, or parts thereof, are reserved. No part of this work may be reproduced in any form (photocopy, microfilm, or any other process) or processed, duplicated, transmitted, or distributed using electronic systems, even for the purpose of teaching – with the exception of the special cases mentioned in §§ 53, 54 UrhG (German Copyright Law) – without the written consent of the publisher.




© 2023 Carl Hanser Verlag GmbH & Co. KG, Munich
www.hanserpublications.com
www.hanser-fachbuch.de
Editor: Mark Smith
Production Management: Cornelia Speckmaier
Coverconcept: Marc Müller-Bremer, www.rebranding.de, Munich
Cover design: Max Kostopoulos
Cover picture: © gettyimages.de/Qvasimodo
Typesetting: le-tex publishing services GmbH, Leipzig
Printed and bound by: Hubert & Co – eine Marke der Esser bookSolutions GmbH, Göttingen










	Foreword








I am Muhammad Rabnawaz, a professor, educator, author, inventor, and entrepreneur. Since 2016 I have been a professor in the School of Packaging at Michigan State University (MSU). I have developed and taught three advanced-level courses for MSU students (Stability and Recyclability of Packaging Materials, Advanced Polymer Synthesis, and Packaging with Plastics), as well as two short online courses for industry professionals on packaging sustainability. I am also the co-author of the book titled Plastics Packaging [1].

I have filed/issued over 45 patent applications and over nine licensed/ optioned patents in sustainable packaging, recycling, and multifunctional coatings. In addition, I have published over 70 articles in peer-reviewed scientific journals. I have led projects funded by 27 awarded grants of over US$6 million to support my research at MSU.

I have been interviewed on radio and television about sustainability. In addition, I was awarded the College of Agriculture and Natural Resources (CANR) Faculty Laureate (2022), MSU Innovator of the Year Award (2021), the NSF Career Award (2021), and Senior Member of U.S. National Academy of Inventors (2023).

Why do I do all this? It is my vision to promote and create a waste-free packaging world. This vision has been fostered over the years since I joined the School of Packaging. I understand that my vision is ambitious, but it is certainly possible to achieve this goal if we are willing to consider all kinds of materials available for packaging.

I define “sustainable packaging” as a package that:

1.      does not create harmful effects before, during, or after use,

2.      is waste-free,

3.      is recyclable/renewable/biodegradable,

4.      is consumer safe,

5.      provides protection and shelf-stability to products or goods being enclosed, and

6.      is economically viable.


Professionals affiliated with the packaging industry must keep these six attributes in mind when developing new packages or when reforming existing ones. If any feature is missing, the packaging is not sustainable.



I wrote this book for those interested in packaging sustainability. I hope it will be especially beneficial for the following people:

[image: Image]       Packaging industry professionals

[image: Image]       Decision makers in the packaging industry and NGOs interested in waste-free packaging and circular economy

[image: Image]       R&D packaging teams in industry and academia

[image: Image]       Experts and managers of packaging

[image: Image]       Entrepreneurs in the materials science and packaging businesses

[image: Image]       Packaging industry executives, especially CTOs

[image: Image]       Recyclers

[image: Image]       Packaging converters

[image: Image]       Legislators (Chapters 5 and 6)

[image: Image]       NGOs interested in waste-free packaging and circular economy

[image: Image]       Students and researchers

Why this Book?

I teach two short courses to industry professionals (thrice each year), and I interact regularly with packaging professionals, decision makers, managers, CTOs, and even legislators. Through these interactions, I have found many of them are confused about packaging sustainability.

Although there are many books, articles, and magazine stories published on this topic, they often provide conflicting or confusing information that complicates rather than simplifies the principles and practices of packaging sustainability.

For example, my students have asked me many questions hoping to get definitive research-based answers. Here are just a few: What is the future of recycling? Is recycling a viable approach? Are biodegradable/compostable materials better than recyclable packaging? Do oxo-degradable packaging materials have any future? Are glass, paper, and metal sustainable alternatives to plastics? Are extended producer responsibility (EPR) laws effective for the United States’ waste management system? What materials are likely to be banned and what are their potential viable replacements? Should microplastics be a concern for packaging companies?

Thus, as a service to the packaging industry and to others concerned about our environment, I provide research and fact-based answers in this text to the questions mentioned. I hope you will use the information to make decisions likely to result in sustainable packaging.

Thus, I intend to help you to accomplish six goals:

1.      You will be able to:

a)      identify potential packaging materials that are likely to be phased out to meet new regulations and

b)      be able to find alternatives to benefit your research and business.

2.      You will be able to make informed choices about packaging materials by considering three factors: sustainability, performance, and cost.

3.      You will be able to follow guidelines on the use of various packaging materials so that you may stay ahead of the demands of the industry.

4.      You will be able to identify the emerging packaging trends in both academia and industry.

5.      You will be able to understand and explain the EPR laws.

6.      You will be able to understand emerging issues associated with microplastic pollution, and the actions recommended to mitigate these challenges.
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	Preface








This book has been divided into six chapters.

In Chapter 1, I describe packaging materials including plastic, paper, glass, and metal that are destined to be phased out. My aim is to provide information about challenging packaging materials and more importantly, potential alternatives that will benefit your research and your business. Towards the end of this chapter, I present a decision-aid table that will help you to navigate the issues arising from problematic materials in packaging.

In Chapter 2, I reveal principles and methods for making decisions about your next packaging material. In this chapter I also describe how different packaging materials fit into the larger picture of sustainability including environment, performance, and cost. At the end of this chapter, I present a decision-aid table that can provide guidance as you choose your next packaging material.

In Chapter 3, I discuss guidelines to ensure that your new package complies with European Union (EU) packaging directives, plastics pacts, and upcoming EPR laws. I constructed a list of “Do’s and Don’ts in Packaging Design” for all packaging formats and materials. I also clarify the issues in the debate of compostable versus recyclable versus biodegradable choices. I conclude this chapter by presenting a decision-aid table for packaging design.

In Chapter 4, I describe emerging, sustainable, packaging trends in materials selection and recycling including flexible and rigid packaging formats. This chapter will help decision makers to develop winning packaging solutions. These trends are briefly summarized at the end of this chapter so that they can be viewed at a glance.

In Chapter 5, I talk about the merits and shortcomings of EPR laws, including how a well-crafted EPR law can benefit packaging sustainability. Also, this chapter provides an overview of EU EPR laws and how they can be used in the United States context.

In Chapter 6, I discuss emerging challenges arising from microplastic pollution and the actions recommended to mitigate this problem. Packaging professionals can and must avoid or minimize microplastics generation from their packages.
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