
Accepted Manuscript

Life cycle impacts of three-way ceramic honeycomb catalytic converter in terms of 
disability adjusted life year

K.M.Nazmul Islam, Jutta Hildenbrand, Mohammad Mosharraf Hossain

PII: S0959-6526(18)30364-0

DOI: 10.1016/j.jclepro.2018.02.059

Reference: JCLP 12006

To appear in: Journal of Cleaner Production

Received Date: 25 March 2016

Revised Date: 05 February 2018

Accepted Date: 06 February 2018

Please cite this article as: K.M.Nazmul Islam, Jutta Hildenbrand, Mohammad Mosharraf Hossain, 
Life cycle impacts of three-way ceramic honeycomb catalytic converter in terms of disability 
adjusted life year,  (2018), doi: 10.1016/j.jclepro.2018.02.059Journal of Cleaner Production

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.



ACCEPTED MANUSCRIPT

Page | 1 

1 Word count- 9200

2  Life cycle impacts of three-way ceramic honeycomb catalytic converter in terms of disability 
3 adjusted life year 

4 K M Nazmul Islama,*, Jutta Hildenbrandb, Mohammad Mosharraf Hossainc

5 a Assistant Professor, Institute of Forestry and Environmental Sciences, University of Chittagong, 
6 Chittagong-4331, Bangladesh.

7 b Researcher, Swerea - Swedish Research, Kista, Sweden.

8 c  Professor, Institute of Forestry and Environmental Sciences, University of Chittagong, Chittagong-
9 4331, Bangladesh.

10 *Corresponding author: Mobile-+8801535874379, email: nazmul@ifescu.ac.bd

11

12 Abstract

13 Catalytic converters in vehicles reduce emissions while the use of platinum group metals (PGMs) in them 
14 have negative health impacts both in the PGMs mining stage and at the end-of-life PGM recycling stage. 
15 This study was conducted to weigh the production-recycling phase impacts and the use phase benefits of 
16 a three-way honeycomb catalytic converter by using the disability adjusted life year (DALY) indicator 
17 over its cradle-to-cradle life cycle. We have combined the environmental life cycle assessment (LCA) 
18 approach with a method to account the workplace impact on human health, which may be adopted in 
19 social LCA. In general, a catalytic converter causes more loss of lives (11 days) then it saves (4.5 days) 
20 under the egalitarian value perspectives for the baseline production scenario with 160,000 km functional 
21 life. Contrary to that, under the same scenario and service life, the catalytic converter saves lives (5.5 
22 days and approx. 6 days for the hierarchist and individualist perspectives, respectively) than it causes loss 
23 (about 1 day and 0.6 days for the hierarchist and individualist perspectives, respectively). The 
24 geographical hotspot analysis reveals that, while the catalytic converter save lives in Sweden where it is 
25 used; it causes more loss of lives elsewhere in the world, particularly in South Africa and Russia. Overall, 
26 the DALY varies between 0.62 days and 11.3 days, mainly due to differences in value perspectives. The 
27 study showed that increased use of recycled platinum group metals, extended functional life of the 
28 catalytic converter may alter the health balance of the product system. This human health-focused cradle 
29 to cradle life cycle case study identified methodological issues that need further attention, like 
30 development of occupational DALY characterization factors (CFs) for the countries involved in the 
31 production of three-way ceramic honeycomb catalytic converter, and emission DALY CFs for PGEs 
32 during the use phase of catalytic converter. From scenario analysis, it is observed that, the rise of electric 
33 vehicles may drastically alter the social lives lost impacts of catalytic converter. 
34
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