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1 ABSTRACT

While technology is changing the way cities lodkisihaving a more profound affect on the way cisgrs
interact, and by extension, the way planners glis¢do accommodate these new interactions. Matlyeske
strategies are system-based in an attempt to eaptumany variables as possible, and are oftenda@ne
delivering multiple, and sometimes competing oliyest. A prime example is the emerging reliance by
planners on environmental management systems (EMS8ich are specifically designed to instruct
organisations in the management of environmentphiots. Considered by many to be the most valuable t
for building a sustainable future, the EMS is hithge benchmarked best practice, which is drivetuin by
new technology.

The problem for managers and planners though ttha technology tends to have a singular focug,ilan
many cases can have a detrimental impact on otitepmes. This means that setting benchmarks for an
EMS can require complicated calculations to be talen so that the metrics established collectiaelgt

up to an optimal net gain. This is problematic tlee aviation business, which is constrained bynbise
issue, which can be offset by design and operdtstnategies that actually increase fuel burn aadban

and nitrogen emissions. Ways need to be foundlemba competing objectives in order to safeguasdrey
appealing to short-term popular demands, whicltégbenmodated, can have implications for climate gkan
and other less obvious issues.

The purpose of this paper is not to deny claimshieyaviation industry about the greening of aivetabut

to simply point out that the way forward for greeagiation technology is laden with trade-offs. Ttagk
here then is to describe what these trade-offsaare,suggest scientifically justifiable ways of exdijvely
measuring the implications of a range of possibénarios relative to the trade-offs. In this respadasic
cost benefit analysis is unlikely to capture theamaes associated with the types of trade-offs tinat
aviation industry faces. A multi-criteria analyg®ICA) informed by closed-system thinking is more
equipped to accurately portray the likely outcomessilting from the actual trade-off pursued.

This analysis will aim to determine, using MCA taiues, whether trade-offs such as those between
aviation noise and emissions, can actually be atelyrmeasured, and if so, how can this be repteden

an EMS? A relevant sub-question that will needdcaddressed is what are the key metrics, and hes do
knowledge of performance relative to these metitiaaslate into improved sustainability strategiési®
anticipated that the results will help to determimeat are the limits of a cost benefit approachh®e
problem, and how MCA approaches extend these mits

Achieving the conflictive goals of reduced fuel buand noise presents a dilemma for aircraft dessgne
airport operators and regulators. Whether sangoingceptical about the possibility of technologyvsw
the aircraft emission problem, the truth is that tbw-hanging fruit in jet engine development hhsaaly
been picked. It is true that engines are moreiefftcand quieter than just a decade ago. Howeuether
gains are likely to be more marginal. While there identifiable solutions for aircraft inefficierms, there is
an inevitable trade-off between noise, fuel economyd ‘wake penalties’, which is the pattern of air
turbulence trailing behind an aircraft that hascser safety implications.

Accordingly, the article has three objectives. thirdo demonstrate that an EMS involves multipdgiables

that are not always complementary, requiring sdlaited analysis to make sense of them. Second, to
emphasise that technological solutions are usuliigar’ in scope and effect, and can have serious
implications for disconnected processes and outsoffi@ally, that multi-criteria techniques can tseful

for solving trade-off problems between technologgl anvironment.
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