Accepted Manuscript

nnnnn L of

Cleaner
tion

How do supply chain choices affect the life cycle impacts of medical products?

Cle-Anne Gabriel, Nana Bortsie-Aryee, Natalie Apparicio-Farrell, Enaame Farrell

PIl: S0959-6526(18)30420-7
DOI: 10.1016/j.jclepro.2018.02.107
Reference: JCLP 12054

To appear in: Journal of Cleaner Production
Received Date: 04 October 2017

Revised Date: 09 December 2017

Accepted Date: 10 February 2018

Please cite this article as: Cle-Anne Gabriel, Nana Bortsie-Aryee, Natalie Apparicio-Farrell,
Enaame Farrell, How do supply chain choices affect the life cycle impacts of medical products?,
Journal of Cleaner Production (2018), doi: 10.1016/j.jclepro.2018.02.107

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



How do supply chain choices affect the life cycle impacts of
medical products?

ABSTRACT

The natural resource based view (NRBV) of organisations suggests that there are two main
models used by businesses to achieve short-term sustainability outcomes. They are the
product stewardship and pollution prevention models. Here is the case of a New York-based
wholesaler of medical supplies. The business aims to develop a more environmentally
sustainable supply chain for one of its products - an emesis basin. The emesis basin is
currently only offered in high-density polyethylene (HDPE) plastic, which has negative
effects on the natural environment. This study aimed to assess how the focus of the business’
new business model might affect the overall life cycle impacts of this product. To achieve
this, we compared the environmental impacts of the conventional product (Scenario 1—- an
HDPE basin) with equivalent products supplied via pollution prevention (Scenario 2 — a
bioplastic basin) and product stewardship (Scenario 3 — green supply chain management and
improvements) scenarios, as well as a combination scenario (Scenario 4). The results show
that, in line with expectations, the pollution prevention option — switching to a bioplastic
product — has the lowest environmental impacts. Unexpectedly though, the product
stewardship option had a greater impact on the natural environment than the conventional
HDPE, business-as-usual option. We suggest there may greater environmental gains to be
obtained by focusing on one’s core business, than by extending influence to the entire supply
chain.
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HIGHLIGHTS

e Four scenarios comparing conventional and bio-plastics considered

e Bioplastic product has lowest environmental impact (pollution prevention scenario)

e Supply chain changes (product stewardship) have higher impact due to transport fuels
e There are benefits to focusing on core business over supply chain integration

e  We support deeper inclusion of medical supply industry in sustainability discussion
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