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Abstract Environmental issues have got incredible attention among daily life activities. Sustain-

ability penetrated in all society practices specially construction industry due to its substantial impact

on the environment. Monitoring and controlling architectural project contains a decision problem

with multi-varieties analysis. This study aimed to evaluate construction projects of hotels regarding

environmental sustainability. To this end, a hybrid Multiple Criteria Decision Making (MCDM)

model is proposed. Step‐wise Weight Assessment Ratio Analysis (SWARA) and Complex propor-

tional assessment (COPRAS) compose a unified framework. A private construction project is sup-

posed as a case study. The project is based on establishing a five star hotel in Tehran, Iran. In this

research SWARA produces criteria weights and COPRAS will rank decision alternatives. This

study can be a strategic route for other similar researches in other fields.
� 2016 Faculty of Engineering, Alexandria University. Production and hosting by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Regarding the limited resources and serious environmental

impacts in the world, having a more sustainable lifestyle is
one of the most significant solutions which must be addressed
seriously [1]. One of these solutions is to support the sustain-

able urban design in a context like live ability and clean energy

* Corresponding author.

E-mail addresses: sa.hashemkhani@gmail.com (S. Hashemkhani

Zolfani), poorhosseinm@yahoo.com (M. Pourhossein), morteza_

yazdani21@yahoo.com (M. Yazdani), edmundas.zavadskas@vgtu.lt

(E. Kazimieras Zavadskas).

Peer review under responsibility of Faculty of Engineering, Alexandria

University.

Alexandria Engineering Journal (2017) xxx, xxx–xxx

HO ST E D  BY

Alexandria University

Alexandria Engineering Journal

www.elsevier.com/locate/aej
www.sciencedirect.com

http://dx.doi.org/10.1016/j.aej.2016.11.002
1110-0168 � 2016 Faculty of Engineering, Alexandria University. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article in press as: S. Hashemkhani Zolfani et al., Evaluating construction projects of hotels based on environmental sustainability with MCDM frame-
work, Alexandria Eng. J. (2017), http://dx.doi.org/10.1016/j.aej.2016.11.002

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:sa.hashemkhani@gmail.com
mailto:poorhosseinm@yahoo.com
mailto:morteza_   yazdani21@yahoo.com
mailto:morteza_   yazdani21@yahoo.com
mailto:edmundas.zavadskas@vgtu.lt
http://dx.doi.org/10.1016/j.aej.2016.11.002
http://dx.doi.org/10.1016/j.aej.2016.11.002
http://www.sciencedirect.com/science/journal/11100168
http://dx.doi.org/10.1016/j.aej.2016.11.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.aej.2016.11.002


which has attracted considerable attention in recent years [2].
There are a few examples of completed sustainable urban
design projects which imply urban developments in general

are neither durable nor sustainable [2].
Architects and Urban Planners are the ones who have a

great role and a large responsibility in terms of reducing the

serious environmental problems existing today since they can
be assumed as the beginners of any construction projects [3].
The two most widespread areas of focus in the scholarly stud-

ies related to build environments are sustainable architecture
and green design [4]. Accordingly, having the importance of
environmental assessment and energy performance of build-
ings in mind, it is vital to develop an overview of current the-

oretical perspectives, trends, applications and constraints
toward the development of green environmentally sustainable
buildings [4].

During the last decade, cities have been found as key actors
in responding to climate change [5–8]. Recent research has
studied particularly how cities intervene in low carbon transi-

tions, adopting concepts from the multi-level perspective but
also re-scrutinizing it critically within the context of the city
[9]. Some other research works examined the social and envi-

ronmental justice aspects resulting from low carbon transitions
[7]. Studies focusing on urban vulnerability accentuate not
only the prominence of energy in improving people’s liveli-
hoods but also the vulnerabilities associated with certain forms

of energy in the home [10].
There has been an extensive debate dealing with an archi-

tectural transition toward sustainability, supported by a search

for some form of consensus around universal best environmen-
tal practice; but widely approved solutions remain elusive [11].
Architects, policy-makers, planners and citizens alike have

commonly agreed to adopt the vision of a transition toward
buildings which are less energy and carbon intensive, which
support healthier and happier lifestyles, which are more

nature-friendly built and have the least harms to the environ-
ment while reserving their visual beauties and which encourage
a sense of human community [12].

There is an ever-increasing trend which has been emerged

among people who request to have more sustainable building
services with least environmental impact [13,14]. The two out-
standing reasons for such a trend are namely rising energy

costs and growing environmental concerns. Having such green
opinions toward the nature and environment and also trying to
spread this via mass media bring about the environmental and

human health benefits of sustainability (also called green)
buildings [15].

The influences of man-made buildings to the environment
can be reduced using sustainable building design during the

buildings’ whole lives [16]. It is crucial for the investors to take
into account the environmental impacts of a building through
its whole life, that is, from the initial construction process to

the future operation stage of the building [16].
It should be taken into consideration that resources such as

energy and raw materials are used in the process of construct-

ing buildings but these buildings also generate waste and
potentially harmful atmospheric emissions [17]. Regarding
the ever-growing population and the economic growth, there

is a big challenge for designers and builders to meet demands
for new and renovated facilities that are accessible, secure,
healthy, and productive while minimizing their impact on the
environment [17]. In fact, to launch such type of building con-

struction is part of the ‘‘Sustainable development SB’’ which is
defined as a development as it meets the needs of the present
without compromising the ability of future generation to meet

their own needs which is based on the concepts of sustainabil-
ity [17].

Usually sustainable architecture definition as a concept is

associated from 1987 and Brundtland Report as follows: ‘‘sus-
tainable development seeks to meet the needs and aspirations of
the present without compromising the ability to meet those of the

future’’ [18].
The current building design practice has been absorbed into

the mainstream of authorities and policy makers and is pre-
dominated by methods that proceed sequentially in their disci-

plinary decision-making about energy and resources and that
are segmented in the models used [19]. Energy and resource
consumption are not considered in designers’ architectural

plan as the building shape and its appearance has the highest
importance in designers’ conceptual design [19]. Moreover,
there are difficulties tracing the effects of changes as there is

no direct link between energy simulation and design models
[19].

Recently environmental sustainability becomes an impor-

tant issue in Iran, especially in Tehran. Tehran has critical
problem in environment issues. Building constructions is
increasing in current decade and is so effective in environment
topic. This study is focused on this matter because of impor-

tance of sustainability on this issue.
This research is conducted in four important parts. In the

first part, literature is reviewed and the model consisting of cri-

teria and sub criteria is conducted. The second part is allocated
to gather experts’ ideas about model based on SWARA
methodology. In the third part, SWARA calculation is done,

and at the final part, alternatives are evaluated based on
COPRAS methodology.

2. Sustainable architecture

The vision of creating greener and smarter cities in 21st cen-
tury has promoted sustainable cities as a key issue for many

developing countries. The concept of sustainability is a wide-
spread global issue as it is comprised of various interrelated
studies about people, the environment and society Ghafarian
Hoseini et al. [4].

Sustainability is a holistic concept encompassing significant
and vital aspects from which human issue, environmental and
social issues are the major ones. Sustainability is a type of sys-

tem that continues to evolve for a sustainable architecture with
its surroundings. Hence, this system with its multi-aspect con-
cepts can create a greater connection between people’s well-

being, environmental considerations, technological possibili-
ties and nature itself which is fundamental to a sustainable
future [17].

From a methodological point of view, the available publi-

cations define design strategies with different approaches to
sustainable architecture; however, the importance of the cli-
matic and/or cultural context in which the project is placed

is emphasized and the same design principles, approaches
and issues or concerns are addressed [18].

Set of Standards for the best experience in SD presented by

BREEAM. The performance of buildings can be evaluating in
these mentioned aspects [17]:
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