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ABSTRACT

The adoption of greener construction practices occurs mostly in the realm of building projects. Existing 
environmental evaluations are often generic, and hence, unable to manage the complexity of larger in-
frastructure systems such as airports. To respond to this need, the authors of this chapter developed the 
theoretical grounds for the evaluation of greener airport systems. The proposed concepts demonstrate 
how to implement greener practices from the early stages of a transportation infrastructure project in 
an economically rational and stakeholder-focused manner.

The presented methodology has two fundamental goals: first, to foster greener design practices among 
airport managers, planners, and designers, and second, to establish a dynamic dialogue between all 
airport stakeholders, while overcoming the shortcomings of traditional environmental impact assess-
ments and thus ensuring capacity enhancement. The innovative aspects of the methodology are the 
combination of a flexible implementation strategy, the use of Multi-Criteria Decision Making (MCDM) 
with cost and utility functions, and a structured definition of environmental sustainability with custom-
ized evaluation parameters.
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Greener Transportation Infrastructure

INTRODUCTION

Transportation infrastructure is a key strategic 
asset for economic development but it also has a 
major impact on the environment. In recent years, 
the adoption of green practices has been mostly 
occurring in the case of individual building projects 
and there is a lack of environmental assessment 
tools capable of handling complex infrastructure 
systems such as airports. To address these needs, 
this chapter introduces theoretical concepts for an 
environmental evaluation of airport systems. The 
development of a new methodology demonstrates 
how to implement greener practices from the early 
stages of a transportation infrastructure project in 
an economically rational and stakeholder-focused 
manner. The concepts presented here also remain 
valid and applicable to other types of infrastruc-
ture systems.

Airport development is facing growing con-
cerns from direct stakeholders and the general 
public as a result of its significant adverse impacts 
on local communities and the environment. There 
is widespread recognition of the environmental 
repercussions of airport construction and opera-
tion at both the local and global levels (Janic, 
1999). Such concerns consistently constrain 
airport development, despite its crucial role 
in the economic growth of a region. Although 
many airports implement programs that address 
a variety of daily operational issues such as the 
use of alternative fuels and improved air traf-
fic management procedures (ACI, 2009b; GRI, 
2009), there is currently no uniform or structured 
approach in place to improve the planning and 
design of airport development. This study seeks 
to specifically address the environmental aspect 
under consideration at these life-cycle stages since 
decisions made at the beginning of a project have 
considerable long-term environmental impact.

The development of an evaluation method-
ology has two fundamental objectives: first, to 
foster greener design practices among airport 

managers, planners, and designers, and second, to 
establish a dynamic dialogue between all airport 
stakeholders, while overcoming the shortcomings 
of traditional environmental impact assessments 
and thus ensuring capacity enhancement. This 
chapter contributes to the state of the knowledge in 
airport environmental management by proposing 
the combination of five distinct considerations: 
(1) the evaluation of environmental sustainability 
with a focus on the planning and design stages of 
airport facilities, (2) a procedure for screening and 
ranking alternatives, (3) examples of applicable 
performance criteria, objectives and indicators 
with sample scoring procedures, (4) a Multi-
Criteria Decision Making (MCDM) approach 
combined with cost and utility functions, and (5) 
a flexible implementation strategy to enable end-
users to adjust the complexity of the evaluation. 
This study is intended to open a discussion for 
the development of a methodological tool that 
fulfills aims of promoting greener airport design, 
while at the same time satisfactorily addressing 
stakeholder concerns.

In this chapter, we start by reviewing existing 
practices and argue the need for an evaluation 
methodology specifically tailored for airport 
systems. From there, we identify the main chal-
lenges for an effective and transparent evaluation 
process in line with our two fundamental objec-
tives. We analyze the respective pros and cons of 
features from existing methods to determine the 
most relevant concepts and techniques. We sub-
sequently present our step-by-step methodology 
for evaluating the environmental sustainability of 
airport systems and demonstrate how it addresses 
the shortcomings of existing methods. A numerical 
example and a selection of performance criteria 
illustrate real-world applicability. Finally, argu-
ments on the inclusion of a life-cycle perspective 
and discussion on the development of a dynamic 
stakeholder platform call for further research on 
the topic.



 

 

26 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/greener-transportation-infrastructure/53261

Related Content

Adoption of Virtualization in Cloud Computing: A Foundation Step towards Green Computing
Nusratullah Khan, Asadulah Shahand Kajal Nusratullah (2015). International Journal of Green Computing

(pp. 40-47).

www.irma-international.org/article/adoption-of-virtualization-in-cloud-computing/149456

An Emerging Network for Sustainable Agriculture: A Social Network Analysis of Permaculture

Practitioners in the Philippines
Jabez Joshua M. Flores, Inocencio E. Buot Jr., Alexander G. Flor, Ricardo T. Bagarinaoand Marisa J.

Sobremisana (2023). International Journal of Social Ecology and Sustainable Development (pp. 1-16).

www.irma-international.org/article/an-emerging-network-for-sustainable-agriculture/326610

A Community-based Geotourism Entrepreneurship: A Case of Kilim Geopark, Malaysia
Mana Khoshkamand Mastura Jaafar (2016). International Journal of Social Ecology and Sustainable

Development (pp. 47-58).

www.irma-international.org/article/a-community-based-geotourism-entrepreneurship/171682

Legal, Financial and Fiscal Measures to Support the Collection Solutions of Biowaste in Portugal
Fátima David, Pedro Melo Rodrigues, Elisabete Soaresand Tânia Cristina Azevedo (2023). Taking on

Climate Change Through Green Taxation (pp. 218-240).

www.irma-international.org/chapter/legal-financial-and-fiscal-measures-to-support-the-collection-solutions-of-biowaste-in-

portugal/328645

Neural Predictive Controller Based Diesel Injection Management System for Emission

Minimisation
C. N. Arunaa, S. Babu Devasenapati, K. I. Ramachandran, K. Vishnuprasadand C. Surendra (2013).

International and Interdisciplinary Studies in Green Computing (pp. 132-149).

www.irma-international.org/chapter/neural-predictive-controller-based-diesel/75234

http://www.igi-global.com/chapter/greener-transportation-infrastructure/53261
http://www.irma-international.org/article/adoption-of-virtualization-in-cloud-computing/149456
http://www.irma-international.org/article/an-emerging-network-for-sustainable-agriculture/326610
http://www.irma-international.org/article/a-community-based-geotourism-entrepreneurship/171682
http://www.irma-international.org/chapter/legal-financial-and-fiscal-measures-to-support-the-collection-solutions-of-biowaste-in-portugal/328645
http://www.irma-international.org/chapter/legal-financial-and-fiscal-measures-to-support-the-collection-solutions-of-biowaste-in-portugal/328645
http://www.irma-international.org/chapter/neural-predictive-controller-based-diesel/75234

