ooooo L of

Cleaner
ction

Accepted Manuscript

A framework for design for sustainable future-proofing

Obaid Ur Rehman, Michael J. Ryan

PII: S0959-6526(17)32176-5
DOI: 10.1016/j.jclepro.2017.09.177
Reference: JCLP 10682

To appearin:  Journal of Cleaner Production

Received Date: 3 March 2017
Revised Date: 13 September 2017
Accepted Date: 17 September 2017

Please cite this article as: Rehman OU, Ryan MJ, A framework for design for sustainable future-
proofing, Journal of Cleaner Production (2017), doi: 10.1016/j.jclepro.2017.09.177.

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.


http://dx.doi.org/10.1016/j.jclepro.2017.09.177

A Framework for Design for Sustainable Future-

Proofing

Obaid Ur Rehman

Capability Systems Centre, UNSW Canberra.
s.obaid.rehman@gmail.com

Michael J. Ryan
Capability Systems Centre, UNSW Canberra.
m.ryan@adfa.edu.au

Word count: 8326

Abstract

This paper presents an analytical design frameviarkustainable future-proofing (DfSFP).
The framework provides a systematic approach td slestainability and to address future
requirements across the entire lifecycle of theesygs Future-proof design is one way to
obtain a design which defers obsolescence anddxthe system’s service life and generally
includes additional elements in the current soiutin order to accommodate future
capabilities as projections of the future solutioeguired to meet those future requirements.
However, not all long-life systems are sustainabiethe DfSFP process, future capability
elements are integrated in the system capabilitgeghim such a way that the system is future-
proofed and remains sustainable throughout thesystecycle. We begin by examining the
principles of future proofing and the principlessafstainable design and integrating them to
obtain a set of sustainable future-proofing (SFB3igh principles. The SFP principles
address the entire system lifecycle and accounthf@rimpact on the system of additional
future proofing elements. The impact is categorisedccordance with the system lifecycle
and assessed using a rating system which has @boged to integrate future-proofing
elements in the system ensuring overall systemaisadtility. In order to select the most-
suitable design based on the principles developdldis work, a modified analytic hierarchy
process is proposed. Finally, an illustrative exi@mp presented where the proposed DfSFP
methodology is used to design a house with sudigityaand future-proofing requirements.
It is shown that the framework provides a systecnaialytical basis to assist the designer in
addressing the future requirements.

1 Introduction

A system can be defined as a combination of inter@elements organized to achieve one or
more stated purposes (ISO/IEC/IEEE15288, 2015)—ithan the broadest sense, a system is
something that provides a solution to a compleXdlem. Since the solution required is some
form of operational capability, a system is oftesferred to as a capability system.
Throughout the life of a system there are a nunolbgrghases and activities, each of which
builds on the results of the preceding phase aviget-the sum all these activities is called a
system lifecycle, which can be described using a model that reptesbe conceptualization
of a need for the system, and for its realizatiotlization, evolution, and disposal
(ISO/IEC/IEEE15288, 2015).
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