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The working hypothesis of this study revolves around the lack of integration of sustainability and project
management. Organisations, nowadays are increasingly keen on to include sustainability in their busi-
ness. Project management can help make this process a success but little guidance is available on how to
apply sustainability to specific projects. This work has analysed connections between the two disciplines
by means of a comprehensive literature review covering more than 100 references. Sustainability has
become a very important step, particularly in terms of environmental aspects. However, slightly less
progress has been made socially. In any case, the ideal characteristics for a project and its management
might be considered sustainable have still not been specified to this day. The main scientific contribution
of this article is a new conceptual framework helping project managers deal with sustainable projects.
This framework is based on the supposition that project products designed using sustainability criteria,
sustainable project processes, organisations committed to sustainability that carry out projects, and
project managers trained in sustainability are all necessary elements, although, maybe not enough, to
attain sustainable projects. In addition, the article suggests a future research agenda that might specify

how project management can help incorporate sustainability into organisations and their projects.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Growing pressure and sensitivity related to including sustain-
ability in all fields increases the need to research and introduce
effective ways to achieve this (Abidin and Pasquire, 2007). These
new paths will be both technical (new materials, more effective
processes, etc.) and management-related.

In this regard, policies laid down by (national, regional and
local) Governments are essential to meet the sustainability chal-
lenge that society is demanding (Brandoni and Polonara, 2012).

On the one hand, when the topic of sustainability is brought up,
aspects relating to management (strategies, communications, aims,
integration, teamwork) are frequently encountered but project
management is rarely explicitly designated, maybe due to lack of
knowledge, maybe due to the fact that both disciplines are still
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finding their feet or maybe a combination of the two. On the other
hand, sustainability and environmental issues are not specifically or
systematically considered in most major project management
frameworks such as PMBoK, ICB, ISO 21500:2012 and Prince2
(Brones et al., 2014).

Transforming strategic sustainability objectives into specific ac-
tions for projects is a complicated process. Multi-dimensional per-
spectives of sustainability such as economics, social and
environmental aspects, combined with a lack of structured methods
and information at different hierarchical levels, only emphasise the
problem (Ugwu et al., 2006a). In addition, sustainability seems at first
to be counter to traditional project management in which almost all
aspects are superimposed on the investment's economic profitability.

There are many pending questions concerning sustainability
and project management. Is any project really sustainable? How
might a sustainable project be defined? Could a project be sus-
tainable without a sustainable management? Does management of
sustainable projects refer to sustainable results and sustainable
management of projects refer to sustainable processes? How can a
project manager include sustainability when setting up and man-
aging his/her projects?
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The authors have not found any answers to these questions in
the reviewed bibliography; therefore, a functional approach was
used, focused on searching for practical solutions for the project
manager. The main objective of this article is to present the state of
the art for sustainability in project management from the project
manager's perspective and to propose a new conceptual framework
(see Fig. 3) to contribute towards sustainable management of the
project, leading to sustainable results. It should be highlighted that
the scope of this research comprises industrial and civil engineer-
ing projects.

2. Background and terminology

Conditions for sustainable development are difficult to achieve
and even more difficult to demonstrate (Boswell et al. 2005). Sus-
tainability is a complex term to define in a sufficiently significant or
practical way so as to make it operative (Pope et al. 2004; Glavic
and Lukman, 2007) and there are wide-ranging insights into sus-
tainability and its practices (Maletic et al. 2014). It is a holistic,
ambiguous, forward-thinking, global and normative concept and
these characteristics can be seen in calls to mesh cross-border
considerations with local considerations, qualitative and abstract
with quantitative and specific aspects, future and present consid-
erations and the individual with the conceptual aspect (Pope,
2006).

In addition, in terms of sustainability, concepts seem to be
widely dispersed: ethics, decision-making, assessment, rules, etc.
and perspectives, and it is usually analysed globally but in single
issues (Lozano et al., 2014). As Glavic and Lukman (2007) pointed
out, sustainability terms and their definitions are essential to ach-
ieve sustainable development.

In the authors' opinion, sustainability is linked to any human
action on its environment. This action, through projects or other-
wise, must not be governed merely by economic reasons. Sustain-
ability also implies the decisive consideration of human and
environmental aspects in decision-making concerning any devel-
oped economic activity.

This work has used the definitions presented below as a refer-
ence. The ISO 26000:2010 standard (AENOR, 2010) and World
Commission on Environment and Development (1987) define
sustainable development as:

'development that meets the needs of the present without
compromising the ability of future generations to meet their own
needs, integrating social, economic and environmental goals to
mutually reinforce each other'.

The term Corporate Sustainability offers a global view of aspects
related to sustainability (economic, social and environmental) for
companies' business and how it is managed (Lozano et al., 2014).
However, the bibliographic review has almost always come across
the term Corporate Social Responsibility so, in the end, this was
included in the analysis. This term refers to ‘safe, respectful, liberal,
equitable and equal human development, contributing to humanity
and the environment’ (Glavic and Lukman, 2007).

The term Triple Bottom Line is also frequent. De Medeiros et al.
(2014) state that the triple bottom line concept was introduced by
Elkington to indicate that an organisation's results should be
measured in terms of inter-related environmental, economic and
social dimensions. According to Hallstedt et al. (2013) both triple
bottom line and CSR refer to organisations but CSR emphasises
participation from the people involved and responsible behaviour
from organisations.

Eco-design and Life cycle assessment have been included among
the different approximations made in this work as common. So far,
sustainability has mainly been introduced in industrial projects
through eco-design. As a result, the authors considered this topic
specifically interesting compared to other areas. Eco-design and
design for environment are often used as synonyms because both
consider the complete life cycle of a product, particularly its envi-
ronmental aspects (Glavic and Lukman, 2007).

Previous authors also state that the Life Cycle Management term
generally includes the decision-making process and life cycle
assessment (LCA). LCA is one of the most used methods for evalu-
ating a product's impact on the environment over its entire lifespan.

Companies and governments should try to include sustainabil-
ity in their strategies to successfully tackle one the greatest current
challenges (Wan Alwi et al., 2014). In the authors' opinion, projects
and project management are contributing aspects in this respect if
they integrate sustainability. The most widely-accepted definition
of project management was proposed by the Project Management
Institute (2008) and it refers to applying knowledge, skills, tools
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Fig. 1. Distribution of publications over time.
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Fig. 3. Four dimensional conceptual framework for managing sustainable projects.

and techniques to project activities to meet the project re-
quirements. Therefore, sustainability (socially, economically and
environmentally) should be included in all these aspects of project
management.

Amini and Bienstock (2014) and Bocken et al. (2014) identify
innovation as a key factor both in terms of business success and for
introducing sustainability within management and therefore
within its strategic objectives and decision-making. Projects are
often utilized as a means to achieve an organization's strategic plan

(Project Management Institute, 2008). In fact, project portfolio
management is the manifestation of business's strategy (Cooper
et al., 2001). Therefore, project management allows to turn to-
day's objectives into something real in the future.

Furthermore, they are the meeting point between the present
and the future of companies as they implement their strategies
through their project portfolio. On the one hand, they have no
difficulty incorporating the fourth dimension of sustainability,
time, defined by Lozano et al. (2014). On the other hand, projects
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allow them to link in both sustainability practices defined by
Maletic et al. (2014): Exploitation and Exploration.

In addition, projects can improve ties between the business
strategy and sustainability initiatives, an aspect identified by Amini
and Bienstock (2014) as the main cause behind lack of success
when introducing sustainability into company management.

Finally, another characteristic that makes project management a
good way of introducing sustainability in organisations is that all
the aspects required for sustainable management emerge in the
management areas defined by Project Management standards:
stakeholders, processes, products/services, learning (Maletic et al.,
2014).

Consequently, the work hypothesis for this article states that if
projects are the ideal instrument for change management, the
necessary change that we require towards sustainability will be
boosted by applying the project management discipline to
sustainability.

3. Methods

The interdisciplinary nature of research on coupling posed a
challenge for the review because there was no established frame-
work for guiding the literature search.

First of all, a bibliographic search was carried out in Scopus and
in the Web of Knowledge. “Project Management” and “Sustain*”
were used as basic search words (sustainability, sustainable, etc.).
As hardly any reference was found, the search was expanded using
“Project” and “Sustain™”. An initial selection was made of approxi-
mately 450 articles using the title and the abstract.

Based on the group of articles identified, content analysis was
used to ensure that the articles addressed the central research
topics. From this analysis, the most relevant articles were chosen
according to their alignment with the research topics. The final
selection was reduced to about 100 references.

This gave a list of topics in addition to the first two concepts
(project and sustainability): ISO standards, ecodesign, indicators,
stakeholders, life cycle analysis, training, ethics and corporate so-
cial responsibility. Subsequently, to go into greater depth on some
of the aforementioned topics, a subsequent search was occasionally
made by eliminating the sustainability topic (for example, searches
using “project” and “ecodesign”).

Fig. 1 shows the distribution of the articles over time, revealing a
higher incidence of publications in 2006 and over the last three
years. Fig. 2 classifies publications according to the source of the
articles, and shows a clear distribution. 30.9% of articles came from
Journal of Cleaner Production and 22.72% of articles (classified as
Others) came from publications that have only one occurrence
included.

The content of the selected material has been structured into
four sections depending on four focus points, in an effort to sys-
temise how sustainability is applied in project management. As a
result, Fig. 3 presents the conceptual model of the four dimensions
of sustainable projects. The first focuses on sustainable project
products, the second on the processes that help to include sus-
tainability in the project, the third on organisations committed to
sustainability that undertake projects and finally the fourth on
persons trained and aware of sustainability that make up the
project management team. Each dimension includes principles and
approximations that are related to the three main aspects of sus-
tainability: social, economic and environmental.

Contributions from reviewed articles have been classified ac-
cording the conceptual framework presented in Fig. 3. Table 1
shows the results of this analysis for each dimension (products,
processes, organisations and managers), each including the three

pillars of sustainability: economic (EC), environmental (ENV) and
social (SC) (Table 2)..

To the author's knowledge, this article represents one of the first
attempts to review coupling efforts across sustainability and proj-
ect management. The advantage of this unique synthesis is that it
provides the opportunity to learn about research approaches from
wide-ranging perspectives. One limitation, due to the broad scope
of literature covered, is that it is unlikely that all relevant studies
have been identified.

4. Sustainable project products

This point has been structured in three sections. Firstly, refer-
ence is made to the important contribution from some ISO rules to
practical use of sustainability elements in projects. Secondly, the
ecodesign topic is tackled as a fundamental focus to achieve more
environmentally-friendly products that have had important re-
percussions on industrial product design projects. Thirdly, con-
struction projects are tackled including significant initiatives to
attain more sustainable buildings and infrastructures.

4.1. Sustainability through ISO standards

The ISO 14000 family standards have been a key tool over the
last few years in terms of incorporating sustainability into projects.
This is because they can be integrated into other ISO standards,
particularly the ISO 9001/14001 system, already successfully
implanted in many organisations.

ISO/TR 14062:2002 Environmental management — Integrating
environmental aspects into product design and development, is far
and away the most used and quoted standard. The work by Quella
and Schmidt (2003), is outstanding, presenting the fundaments of
the ISO/TR 14062 application in design for the environment (DfE,
Design for Environment)/ecodesign. They indicate that it is neces-
sary to use a strategic mentality for its implementation. Likewise
they recommend to integrate the standard into existing company
management systems, trying to respect its tools and culture.

The second most quoted is ISO 14040:2006 Environmental
management — Life cycle assessment — Principles and framework. Its
frequent application to generate life cycle analysis is clearly docu-
mented. It is extremely useful, particularly when it is used fully as
part of sustainable product development in the ISO/TR 14062
environment. Finkbeiner et al. (2006), Tingstrom et al. (2006),
Lewandowska and Kurczewski (2010) and Kurczewski and
Lewandowska (2010) present cases from the automotive industry
and electrical products where the usefulness of ISO/TR 14062 is
proven in conjunction with ISO 14040 in project management
methods when developing products in a sustainability context.

On the other hand ISO 14006:2011 Environmental management
systems — Guidelines for incorporating ecodesign widens the field of
14062, although it is barely quoted, probably due to its recent
publication. The ISO 14006 is based on the Spanish standard UNE
150301 Gestion ambiental del proceso de diseno y desarrollo.
Ecodiseno, and its application has generated good results (Arana-
Landin and Heras-Saizarbitoria, 2011).

However, the concept of project management is not addressed
formally in ISO/TR 14062 and ISO 14006 documents (Brones et al.
2014). In the same way, Pryshlakivsky and Searcy (2013) do not
mention project management in their review of the history and
application of ISO 14040.

References have not been found for organisations or projects
that have jointly applied one or several standards from the ISO
14000 family with standards or project management ISO standards
(ISO 10006:2003 Quality management systems — Guidelines for
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Contributions from reviewed articles to proposed framework.

Contributions from literature to framework

Sustainable project

Products

Processes

Organisations

Managers

EC SC

ENV

EC

SC

ENV

EC SC

ENV EC SC ENV

Abidin and Pasquire (2007)
Achterkamp and Vos (2006)

Amini and Bienstock (2014)
Arana-Landin and Heras-Saizarbitoria (2011)
Arts and Faith-Ell (2012)

Azkarate et al. (2011)

Blengini et al. (2012)

Bocken et al. (2014)

Bond et al. (2012)

Boons and Liideke-Freund (2013)
Borchardt et al. (2011)

Boswell et al. (2005)

Bovea and Pérez-Belis (2012)

Bovea and Pérez-Belis, (2012)
Brandoni and Polonara (2012)
Brones et al. (2014)

Burke and Logsdon (1996)

Byggeth and Hochschorner (2006)
Byggeth and Hochschorner (2006)
Cassar et al. (2013)

Dalkmann et al. (2004)

De Brucker et al. (2013)

de Medeiros et al. (2014)
Diaz-Aguado and Gonzalez-Nicieza (2008)
Duflou et al. (2003)

Edum-Fotwe and Price (2009)
Fernandez-Sanchez and Rodriguez-Lopez (2010)
Finkbeiner et al. (2006)

Gasparatos and Scolobig (2012)
Gibson (2006)

Glavic and Lukman (2007)

Hacking and Guthrie (2008)
Hallstedt et al. (2013)

Hanssen (1999)

Helgadottir (2008)

Yao et al. (2011)

Husted and Allen (2007)

Hwang and Ng (2013)

Johansson and Magnusson (2006)
Kemp et al. (2005)

Kengpol and Boonkanit (2011)
Kerzner (2003)

Khalili-Damghani and Sadi-Nezhad (2013a,b)
Khalili-Damghani et al. (2013)

Khan et al. (2004)

Knight and Jenkins (2009)
Kurczewski and Lewandowska (2010)
Labuschagne and Brent (2005, 2006)
Labuschagne and Brent (2008)

Le Pochat et al. (2007)

Lenferink et al. (2013)
Lewandowska and Kurczewski (2010)
Lofthouse (2006)

Lozano et al.,, 2014

Maletic et al. (2014)

Manzini et al. (2011)

McDermott et al. (2002)

Mishra et al. (2011)

Murillo and Lozano (2006)

Ness et al. (2007)

O'Connor and Spangenberg (2008)
Parry (2012)

Pearce (2008)

Pelletier et al. (2014)

Pigosso et al. (2013)

Ploufee et al. (2011)

Pope (2006)

Prasad and Holzinger (2013)
Pryshlakivsky and Searcy (2013)
Pujari (2006)

X

X X

XX X X

>

X
X

XXX

XXX X

x

X
X

X X X

X

(continued on next page)
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Contributions from literature to framework

Sustainable project

Products Processes Organisations Managers
EC SC ENV EC SC ENV EC SC ENV EC SC
Quella and Schmidt (2003) X X
Rahbek (2010) X X
Rinne et al. (2013) X
Schieg (2009) X X
Schmidt and Taylor (2006) X X X
Schrettle et al. (2014) X X
Seuring and Gold (2013) X X
Shen et al. (2010) X X X X X X X
Singh et al. (2007) X X
Spangenberg et al. (2010) X X
Spence (1999) X
Tam et al. (2007) X X
Tchetchian et al. (2013) X X
Thabrew et al. (2009) X X
Thomson et al. (2011) X X X
Tingstrom et al. (2006) X
Tsai and Chang (2012) X X X X X
Ugwu et al. (20063, b) X X X X
Umeda et al. (2012) X X X
Walters and Anagnostopoulos (2012) X X
Westkamper (2002) X X X
Westkamper (2003) X
Wideman (1995) X X
Zhang et al. (2014) X X X X
Zou et al. (2007) X X
EC: Economic SC: Social ENV: Environmental

Table 2

Most frequently mentioned aspects of the life cycle focus.

Life cycle aspect

Focus points

Reference

Life cycle analysis

Life cycle cost

Life cycle assessment

Life cycle impact assessment

Stakeholder-based life cycle

assessment

Life cycle engineering

Life cycle design

Life cycle planning

Upgrade lifecycles

Life cycle management

Project life cycle

Improvement of an existing product and its associated life
cycle to make it more environmentally friendly for
manufacturing, retail and disposal.

Life cycle costing approach within a multidimensional
perspective for more sustainable product design.

Traditional approach. LCA is a well known technique used to
assess environmental impacts associated with all stages of a
product’s life.

Approach proposed to evaluate the social impacts of life
cycle systems from compiled life cycle inventories. Suited to
process industry.

Life cycle framework including mapping stakeholder
involvement in each activity during upstream and
downstream stages.

Used among manufacturing firms, aims to integrate
technical issues and parameters throughout a product's life
cycle, taking into account the requirements of long-time
usage and recycling.

Search for the most environmentally efficient products from
a life cycle perspective. This is equivalent to design for life
cycle.

Concept proposed to designate a systematic and strategic
approach to design or plan an entire product life cycle in
parallel to the product design.

Remanufacturable product design that includes defining
and simulating potential upgrade cycles

Management of various processes forming a product life
cycle flow, from beginning of life to end of life, such as
supply chain management, operation and maintenance and
reverse supply chain management.

Product life cycle and project life cycle are separated. Project
life cycle is the reference in building projects. In other
sectors, another life cycle is considered: assets life cycle.

Lobendahn Wood et al. (2010)

Schmidt and Taylor (2006)
Lewandowska and Kurczewski (2010);
Kurczewski and Lewandowska (2010)
Schmidt and Taylor (2006)

Finkbeiner et al. (2006)

Lewandowska and Kurczewski (2010);
Kurczewski and Lewandowska (2010)
Thomson et al. (2010)

Blengini et al. (2012)

Tchetchian et al. (2013)

Labuschagne and Brent (2006)

Thabrew et al. (2009)

Westkamper (2003)
Duflou et al. (2003)
Finkbeiner et al. (2006)
Umeda et al. (2012)
Hanssen (1999)
Westkdamper (2002)
Umeda et al. (2012)
Umeda et al. (2012)

Pialot et al. (2012)

Labuschagne et al. (2005); Labuschagne and Brent

(2005, 2006)
Umeda et al. (2012)
Westkamper (2002, 2003)

Labuschagne and Brent (2005, 2006, 2008)

Boswell et al. (2005)
Tsai et al. (2011)
Blengini et al. (2012)
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quality management in projects, ISO 21500:2012 Guidance on Project
management).

Doubtlessly, another benchmark standard for organisations as
they work towards sustainability after incorporating the ISO 14000
family is the ISO 26000: Guidance on social responsibility (AENOR,
2010). This standard contributes to sustainable development,
complementing analysis on organisations' impact on the environ-
ment and its ecosystem by emphasising the importance of results
and improvements in how organisations' social responsibility is
deployed.

Finally, ISO is attempting to standardise applying sustainability
through specific standards for particular sectors such as in con-
struction projects (Ferndndez-Sanchez and Rodriguez-Lopez,
2010). However, bibliographic references are still scarce for cases
of applying these standards.

4.2. Ecodesign/DfE

Both terms, ecodesign and design for environment, have been
used indiscriminately, and can be considered as the most general,
used and proven focus for incorporating environmental aspects
into project products. However, when entering only environmental
considerations, this focus is far from the sustainable design (Knight
and Jenkins, 2009). Hallstedt et al. (2013) also highlights the dif-
ference between strategic sustainable product development and
ecodesign, which essentially strives to improve environmental
impacts. Important aspects, from a sustainability perspective, are
often missing in ecodesign tools (for example, social and economic
aspects plus ecological aspects), which can lead to incremental
changes without bearing in mind the long term outcome (Byggeth
and Hochschorner, 2006). In addition, there are techniques with an
even smaller scope within ecodesign such as design for life cycle,
design for assembly, design for dismantling, design for recycling,
design for longevity, etc. Design for sustainability includes design
for the environment, but it goes one step further, integrating social,
economic, environmental and institutional aspects and offering
opportunities for participation and expression of own identity
beyond large scale consumption of standardised products
(Spangenberg et al., 2010). According to the same authors, sus-
tainability plays a lesser role in design training and practice and
design is not recognised as a relevant factor in sustainability
discourse.

Hallstedt et al. (2013) identified eight key elements for imple-
menting a strategic sustainability perspective in the product
innovation process: 1) ensure organizational support from senior
management; 2) bring in a sustainability perspective effectively
early in the product innovation processes; 3) utilize knowledge and
experience of procurement staff in the earliest phases of the pro-
cess; 4) include social aspects across the product life cycle and its
value chain; 5) assign responsibility for sustainability imple-
mentation in the product innovation process; 6) have a systematic
way of sharing knowledge and building competence in the sus-
tainability field to report decisions taken in future product devel-
opment projects; 7) utilize tools for guiding decisions as a
complement for assessment tools; and 8) utilize tools that incor-
porate a backcasting perspective from a definition of success. On
the other hand, from a practitioners' perspective, strategy tools
would usually be over-ruled by customer specifications, implying a
lack of freedom in applying ecodesign and restricting the com-
pany's scope to implementing a self-determined strategy (Knight
and Jenkins, 2009).

Bovea and Pérez-Belis (2012) mention three typical aspects for
optimising a product's ecodesign process: a) bringing environ-
mental aspects into product design and the development process
early on; b) life cycle focus; and c¢) multi-criteria focus, given that

environmental and traditional criteria have to be considered
simultaneously.

Different research projects indicate that between 80% and 90%
of a product's economic and environmental costs are set in the
initial design stages (Kengpol and Boonkanit, 2011). However, in
practice there are few ecodesign tools for products in the initial
stages of the design process, particularly if this refers to complex
products (Tchetchian et al., 2013). In addition, according to Duflou
et al. (2003), the effectiveness of life cycle engineering techniques
and tools is limited in initial phases because detailed data is
sometimes not available in these preliminary stages. This is
particularly clear when a new product is going to be developed and
there is no information on former product generations. According
to Hanssen (1999), it is difficult to give general rules on improving
sustainability for different types of product as the best solution for a
specific product system is highly dependent on that system's spe-
cific life cycle conditions.

The life cycle focus requires products to be permanently con-
nected to the manufacturers' networks. Communication is essential
in any product expecting to make maximum profit throughout its
life (Westkamper, 2003). Westkamper (2002) recommends
modular architecture for products, with mechatronic components
connected by standardised communication. This can reduce system
diagnosis costs in assembly, dismantling, integration, updating,
repair and later integration of additional equipment.

By adding environmental considerations to other product re-
quirements, decision-making must necessarily be tackled from a
multi-criteria point of view. The majority of tools designed for
design for the environment include the multi-criteria perspective
(Bovea and Pérez-Belis, 2012). For example, Lewandowska and
Kurczewski (2010) put MCA (Multidimensional Comparative
Analysis) at the same level as LCA (Life Cycle Assessment) and LCC
(Life Cycle Costing). More specifically, Kengpol and Boonkanit
(2011) propose a tool that, through an indicator, provides the ba-
sis for making decisions on ecodesign in the conceptual design
phase.

There are a large number of methodological tools designed to
integrate environmental requirements into the product design
process. Designers are provided with a guide to select the most
appropriate tool for a specific case in Bovea and Pérez-Belis (2012).
These authors propose a taxonomy of ecodesign tools according to
six criteria: the method applied for environmental assessment, 2)
product requirements that have to be integrated along with envi-
ronmental requirements (multi-criteria focus), 3) if the tool has a
life cycle perspective, 4) nature of the results (qualitative or
quantitative), 5) conceptual design process stages where the tool
can be applied, and 6) methods chosen as a basis for integration.

Knight and Jenkins (2009) classify the design tools into three
categories: a) guides, b) checklists and c) analytical tools. The cri-
terion followed in the previous classification is use of language that
is accessible to the end-users of this type of tool.

Different authors mention that the ecodesign application is not
generalised in different countries, due to implantation and man-
agement difficulties (among others, Le Pochat et al., 2007; Knight
and Jenkins, 2009; Pigosso et al., 2013). Knight and Jenkins
(2009) talk about the need to carry out prior adaptation work for
tools. It is necessary to develop holistic tools for industrial de-
signers with a combination of guidance, training and information
(Lofthouse, 2006). Lofthouse (2006) presents a tool based on the
internet that makes ecodesign more accessible to designers using
an “Information/Inspiration” focus. Le Pochat et al. (2007) study
ecodesign implantation in SMEs and propose to tackle this matter
from the point of view of organisational change in companies.
Pigosso et al. (2013), propose a manufacturing organisation eco-
design maturity model that is used as a framework for its
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progressive implantation. There are three parts to the model:
ecodesign practices, maturity levels and application method.

The process for integrating environmental aspects into product
development is only effective if it leads to an improved product
(Finkbeiner et al., 2006). One line of improvement is doubtlessly
the economic aspect. Cost reductions are possible and there are
documented cases (for example, Borchardt et al., 2011) However,
Ploufee et al., 2011, state that overheads seem to be greater for
ecodesigned products than for traditional products, although it
might be expected that green product commercial success would
recover the difference in a normal period. In any case, it seems that,
as Pujari (2006) states, eco-innovation that does not raise costs is
still a challenge.

A product is developed from an operative point of view, through
projects. However, few authors tackle ecodesign from a project
focus. Tingstrom et al. (2006) describe the management model for
new product projects that are used by the ABB company. This is
based on stages and gates (ABB GATE model) that are crucial points
for quality control and deciding whether the project should
continue or not. Johansson and Magnusson (2006) present a case
study of developing a complex product where a green subproject is
entered in the project organisation to make sure that environ-
mental considerations are included. This solution helped to give
visibility and relevance to environmental requirements although,
on the other hand, it represented an addition coordination chal-
lenge in the project team.

Definitively, and as Brones et al. (2014) found, there is a gap
between ecodesign and project management that, if filled, could
enhance the effectiveness of ecodesign in the product development
process.

4.3. Sustainable construction projects

Within project management, sustainability has been more
generally introduced in construction projects, particularly in envi-
ronmental aspects. Consequently, most sustainability and project
management experience is found in this type of project and it is
frequently used as an expert opinion when introducing sustainable
aspects into other fields. Therefore, a specific section has been
introduced for this type of projects.

Sustainable construction promotes the balance between envi-
ronmental protection, economic development and social develop-
ment (Shen et al, 2010). Within construction projects,
sustainability has focussed almost exclusively on buildings
although inroads have been made in civil engineering over the last
few years (Fernandez-Sanchez and Rodriguez-Lopez, 2010). In
particular, infrastructure construction projects have been looked
into given that they have a greater impact on the environment,
society and the economy (Yao et al., 2011).

Although different studies have covered sustainability, it is still
difficult for project designers to include sustainable concepts in
their work. As an example, some relevant contributions are pre-
sented below.

Shen et al. (2010) back implementing the practice of sustainable
construction through project feasibility studies. If these studies,
that normally include fundamentally economic attributes, also
included environmental protection and social development ele-
ments, the solutions developed would be more sustainable. For this
idea, they propose a list of 18 economic attributes, 9 social and 8
environmental. On the other hand, Abidin and Pasquire (2007)
study how to introduce sustainability into projects practically by
means of value management (VM). Both focuses have the advan-
tage of attaining the consideration of sustainability aspects in the
initial project stages and that therefore hold weight in decision-
making.

Different research projects claim to assess construction project
sustainability, generally through indicators (see section 4.3).
Edum-Fotwe and Price (2009) identify the elements and factors
for social assessment of construction projects, distinguishing
different levels: material, building and urban. There are simula-
tion studies for completing a construction project from the point
of view of sustainability, such as by Shen et al. (2005), Yao et al.
(2011) and Zhang et al. (2014), who use the system dynamics
methods, or Li and Chen (2012), who use neuronal networks. The
disadvantage of this type of proposal might be that non experts
would find it hard to set up.

With a more qualitative and operative focus, Thomson et al.
(2011) present a specific experience that incorporates all stake-
holders into assessment and they connect it to project life cycle.
They show how the project team considers sustainability proac-
tively, using assessment tools to guide the design, construction and
operation of a building. Along a similar line, Tsai and Chang (2012)
have created a checklist incorporating the necessary elements to
take into account in design projects for sustainable motorways.

Ugwu et al. (2006a, b) found that both customers and consul-
tants influence whether specific contract clauses relating to sus-
tainability should be included. Arts and Faith-Ell (2012) call for
better coordination of all existing tools for infrastructure projects
to give sustainable results. In their opinion, the focus should be on
integrating green provision, partnership agreements and envi-
ronmental declaration. Lenferink et al. (2013) propose following
three paths to develop more sustainable infrastructures: green
provision, strategic resource management and relational
contracting.

The compiled literature demonstrated a more global focus by
tackling sustainability in construction projects rather than in new
product development projects. Not only are social aspects more
present, but sustainability is tackled at different levels: global, na-
tional, and regional. In any case, also in construction projects, the
greater qualitative leap of the last few decades from the point of
view of sustainability has come through the environmental vector,
with the appearance of so-called green construction.

According to different studies, green construction projects are
more expensive (Hwang and Ng, 2013). Pearce (2008) proposes the
concept of holistic cost management that consists of considering
three aspects from the start of the project: (1) the impact of design/
construction decisions on costs throughout the entire life cycle; (2)
opportunities to improve design that counter the higher initial cost;
and (3) the possibility of outsourcing it so that it might represent a
better decision in terms of costs. Pearce concludes that the chal-
lenge for project managers, designers and other stakeholders in the
project is to identify and justify the use of sustainability elements
that do not influence the cost or that even save costs.

Hwang and Ng (2013) obtained ten challenges for green con-
struction project management in their research:

- greater time required during the pre-construction process;

- difficulty to select subcontractors that provide green construc-
tion services;

- uncertainty concerning green equipment and materials;

high cost of green materials and equipment;

- increase in meetings and coordination required with consul-
tants and specialist engineers;

- most frequent design variations, emerging during the con-
struction process;

- difficulties to include green specifications in the contract
details;

- unexpected circumstances when completing green projects;

- planning in a non traditional sequence of operations;

- planning for different construction techniques.
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It stands out that many challenges are technical, surely because
green construction is a recent field. From the point of view of
project management, communication, stakeholders, costs, risks
and deadlines are the areas with the most implications. Similar
research was found for new product design projects. This was an
exploratory study carried out by Brones et al. (2014) that identified
the supply chain, quality, deadlines and risk as the most critical
aspects for integrating environmental aspects in project
management.

5. Sustainable project processes

Most accepted project management standards as PMBok of PMI
(Project Management Institute, 2012) or ISO 21500 are based on
processes. The processes approach has been the most used by the
main authors to introduce sustainability in project management.
The processes more frequently mentioned are: Stakeholder man-
agement, Life cycle management, Assesment and Decision-making.

5.1. Managing stakeholders

Including sustainability within companies is a process that re-
quires boundaries to be crossed throughout the supply chain
(Seuring and Gold, 2013; Hwang and Ng, 2013; Brones et al. 2014;
de Medeiros et al. 2014). Stakeholder management is a key point
in this aspect and it is gaining importance in the literature and in
sustainability practices. Stakeholder participation is fundamental
to agree on the meaning of the sustainable product or process in a
specific project (Achterkamp and Vos, 2006) or draw up the indices
used to assess the sustainability of that project (Singh et al. 2007).

On the other hand, to introduce more sustainable product sys-
tems, it is necessary to make decisions at different levels of society:
individual persons, companies and national and international or-
ganisations (Hanssen, 1999). Greater cooperation is required among
companies, between companies and consumers and between
companies and authorities. On many occasions the rules, regula-
tions, standards and infrastructure built up by the authorities both
nationally and internationally are obstacles for sustainability.
However, on many occasions, as Brandoni and Polonara (2012) have
found, regional and municipal governments can play a facilitating
role in designing and implementing sustainability policies.

One of the first difficulties in sustainable management of a
specific project is specifying a sustainability strategy in this
particular case. According to Singh et al. (2007), managing the
stakeholders has been considered a tool connecting the strategy to
social and ethical matters. Achterkamp and Vos (2006) back the
project stakeholders' role to agree on the meaning of the sustain-
able product or process that the project aims to achieve.

From the sustainability point of view, the focus for managing
stakeholders is attempting to balance their interests and particu-
larly balance aims for personal economic profit against social and
environmental aims (De Brucker et al., 2013). This conflict in
stakeholder aims is more acute in public sector projects than in
projects in an organisation because the aspects up for discussion
are much broader in a company and vary more widely, particularly
when referring to sustainable development (De Brucker et al.,
2013).

Achterkamp and Vos (2006) propose a framework for stake-
holder participation in projects with sustainability criteria, corre-
sponding to whoever will participate inside and outside the
organisation, the contribution they can make and when, or in other
words, in which phase the project is in. In addition, within the
sustainability criteria they introduce an additional perspective to
the triple P (people, planet, profit) that is the focus of the project’s
undesired effects. This implies that all negative impacts from the

projects should be equally distributed among the interest groups
without overloading any in particular.

The focus points for the stakeholder participation and implica-
tion study are diverse. Thomson et al. (2009) look at the different
types of knowledge on sustainability held by the stakeholders. Tam
et al. (2007) focus on cooperation and communication among
project participants, after identifying construction projects in the
literature that are some of the first obstacles for environmental
management of these projects and they design a communication
mapping model. Thabrew et al. (2009) approach the need for inter-
sector integration of projects in order to meet sustainability goals.
In addition, they also propose participation from different stake-
holders in making decisions as this is usually limited to the stake-
holders who are more directly influenced, without considering
others who might be key at particular moments. Along the same
lines, Singh et al. (2007) suggest that the stakeholders participate in
drawing up sustainability assessment rates. De Brucker et al. (2013)
defend the contribution of multi-criteria analysis in the field of
sustainability and to assess complex projects, where multiple aims
come into play from multiple stakeholders.

The majority of references found concur on the focus to connect
the participation of the stakeholders with the project life cycle
(Westkamper, 2002; Boswell et al. 2005; Achterkamp and Vos,
2006; Zou et al. 2007; Tam et al. 2007; Lewandowska and
Kurczewski, 2010; among others). Thabrew et al. (2009) state that
the life cycle framework that includes a map with the stakeholder's
participation in each activity in upstream and downstream stages
provides stakeholders with a holistic view that they would not
otherwise have.

5.2. Life cycle management

The life cycle is the focus paradigm for the policies, business and
projects with sustainability criteria. Almost all sustainability ele-
ments identified around the projects, and as they are compiled
throughout this work, take the life cycle focus.

Precisely, and according to Labuschagne and Brent (2005, 2008),
a starting point for aligning project management standards against
sustainable development principles is understanding that there are
several life cycles involved in a project and that there are in-
teractions between them. In the process industry, these life cycles
are:

- Project life cycle: This is the life cycle where an idea is generated,
developed and implemented.

- Asset/Process life cycle: This is the life cycle for the idea that
consists of the design and development, construction, opera-
tion/implantation and removal of the service.

- Product life cycle: the deliverable is the idea that generates in-
come for the company.

One specific case involves mining projects. In these projects, the
project, media and product life cycles are interdependent and
inseparable and they should be incorporated into holistic life cycle
management emphasising the mineral's life cycle (Blengini et al.,
2012). According to these authors, these projects bring about spe-
cific circumstances that do not appear in other types of projects: a)
the project life cycle is limited by the non renewable nature of the
resource; b) the environmental implications of the project life cycle
and the production media life cycle are not insignificant compared
to the product life cycle.

In construction projects, there is an important overlap between
the project life cycle and the building's life cycle. This overlap oc-
curs in the design and building construction phases. In the latter, in
particular, the environmental impact is considerable. This justifies
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that Tsai et al. (2011) apply the life cycle assessment (LCA) only to
the life cycle for the building project.

Although in usual practice the concept of life cycle is usually
associated with LCA methods (Life Cycle Assessment) and its
application with the ISO 14040 standard, the life cycle focus is
broader than the LCA (Labuschagne and Brent, 2005 2006; Umeda
et al. 2012), and must necessarily involve life cycle management
that will include certain elements or aspects. Table 1 shows a list of
specific life cycle focus points found in the bibliography.

In the case of products, Umeda et al. (2012) defend the idea that
there should be a product life cycle planning and design strategy in
parallel with the actual product design. In this respect, they pro-
pose a life cycle development framework that includes three
stages: 1) planning the life cycle by considering the social, business,
technological and environmental factors; 2) product design and its
life cycle flow to achieve the plan; and 3) implementation of the
designed product life cycle.

The life cycle assessment (LCA) is widely used in industry to
provide detailed assessment of designed products, but according to
Tchetchian et al. (2013), this is not appropriate for the concept
design stage, partly due to the great quantity of information
required to assess initial concepts. Life cycle assessment is applied
more effectively in standardised production systems than in non
standardised systems (Blengini et al., 2012). According to the same
authors, although this is a well defined methodology, its stand-
ardisation is not suitable for application in specific sectors.

5.3. Sustainability assessment

The traditional reference frameworks for assessing sustainabil-
ity are developed by Global Reporting Initiative (GRI), United Na-
tions Commission for Sustainable Development (UNCSD), Institute
of Chemical Engineers (IChemE) and Wuppertal Institute
(Labuschagne et al. 2005; Singh et al. 2009). They all include eco-
nomic, environmental and social aspects, and the UNCSD and
Wuppertal Institute also add the institutional dimension.

Applied to businesses, one of the most usual terms is TBL (Triple
Bottom Line), the extension of the traditional economic profitability
framework considering social and environmental aspects.

The sustainability assessment can be applied both to projects
and to making strategic decisions (Pope, 2006; Hacking and
Guthrie, 2008). The sustainability assessment process must be
designed explicitly to deliver sustainable results (Bond et al., 2012).
A key point for distinguishing between the different practical ex-
amples of sustainability assessment is the sustainability con-
ceptualisation included in each process. According to Pope et al.
(2004), at project level, it is generally desirable and often crucial
to specify the relevant sustainability principles, objectives and
criteria as completely and realistically as possible before proposers
begin to think about their proposals and options.

Assessment tools are techniques that can be used to make it
easier to compare different project/policy alternatives (Gasparatos
and Scolobig, 2012), and also make decision-making easier (Bond
et al. 2012; Rinne et al. 2013; among others).

Ness et al. (2007) developed a holistic framework for sustain-
ability assessment tools, with three categories: (1) indicators and
indices (2) product-related tools, and (3) integrated assessment.
This last category includes a collection of tools usually focussed on
the change of policies or on implementing the project. Gasparatos
and Scolobig (2012) conclude that the relevant literature contains
three broad categories of assessment tools:

- Monetary. They are anthropocentric with humans assuming the
role of individual consumers that aim to maximise their use-
fulness (their happiness).

- Biophysical. They are egocentric, quantifying the natural re-
sources invested during production of the goods or service.

- Indicator-based. They can take on multiple perspectives,
depending on the methodological choices made.

Table 3 compiles the main experiences in sustainability assess-
ment in projects that have been compiled in the bibliography. It can
be seen that, in most cases, the assessment is based on indices and
indicators. The indices can have a different level of totality. They
might refer to the plant, countries, regions, cities, organisations or
processes and products. The projects can make an impact at
different levels.

Drawing up indicators involves making choices (Singh et al.
2009; Gasparatos and Scolobig, 2012). This introduces elements
of uncertainty such as choosing data, its accuracy, processing and
standardisation methods, diagrams and weighting values and ag-
gregation methods (Singh et al. 2009). For that reason, it is often
argued that compound indicators are too subjective. In order to
estimate solidity and increase its transparency, uncertainty and
sensitivity analysis is particularly useful. Gasparatos and Scolobig
(2012) distinguish between compound indicators and indicators
resulting from a multi-criteria analysis depending on whether
there is aggregation or not. It is clear that using any means of ag-
gregation, a certain degree of compensation and substitution be-
tween the different sustainability aspects is inevitable. This
introduces an ethical dimension that must be consistent with the
stakeholders' points of view and must be explained in the analysis
(Gasparatos et al. 2009).

One of the difficulties of applying sustainability indicators in
projects identified by Cassar et al. (2013) was their limited time
frame.

One of the most all-encompassing approaches to managing
project sustainability was developed by FIDIC (International
Federation of Consulting Engineers), with two elements (Boswell
et al. 2005):

o A framework of the sustainable development goals and their
corresponding indicators working from Agenda 21 aspects,
goals and priorities and the corresponding sustainability in-
dicators developed by UNSCD (United Nations Commission on
Sustainable Development).

e A process to set and modify the goals and indicators for sus-
tainable project development so that they are consistent with
the project owner's view and objectives, within Agenda 21 and
adapted to the local stakeholders' concerns and priorities.

One of the main arguments against the three pillars of sus-
tainability model is that it promotes exchanges between the pillars
and it does not recognise interrelating the many and varied con-
siderations that can fall within the sustainability label (Pope, 2006;
Gibson, 2006; Kemp et al. 2005). The exchanges may even occur
within one of the pillars, as for example when the purchaser has to
decide which environmental aspects are the most important
(Byggeth and Hochschorner, 2006). On the other hand, Gasparatos
et al. (2009) state that the current assessment paradigm is reduc-
tionist and does not take into account, among other aspects,
interrelating a system's components and the possible multiple and
legitimate perspectives of assessment.

According to Bond et al. (2012) sustainability assessment is
currently still in an initial phase of development where preliminary
practice is being adapted to new situations and contexts, as a sit-
uation has not yet been reached where the particular methods or
focuses used are working well. Therefore, methodological
pluralism, along with stakeholder participation, seems to be a safer
path (Gasparatos et al. 2009).
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Sustainability assessment per type of project.

Type of project

Focus

References

Construction
Construction

Construction

Infrastructures

Infrastructures
Mining

Energy
Production
New Products

New Products

Simulation model, using the system dynamics methods. Includes
economic, social and environmental aspects.

Methods to identify sustainability indicators working from ISO 21929-1
and risk management standards in projects.

Prototype model that incorporates the effects of dynamic factors.
Incorporates two fundamental factors: technological progress and
people's perception.

Methods that includes indicators at a project level and how they relate
to more global sustainability policies as well as decision-making
techniques.

Simulation model, using the systems dynamic principles. Includes
economic, social and environmental aspects.

Experimental index based on flow charts that include economic,
environmental, social and risk aspects.

Index of environmental sustainability to compare project design
alternatives.

Framework for social assessment of projects and indicator of social
impact based on the project life cycle.

Life cycle index (LInX) to help select and design products and processes.
Incorporates life cycle attributes.

Product Sustainability Index (PSI) by Ford of Europe, working from eight
indicators of social, environmental and economic attributes of vehicles.

Shen et al. (2005)
Fernandez-Sanchez and Rodriguez-Lépez (2010)

Zhang et al. (2014)

Ugwu et al. (2006a, 2006b)

Yao et al. (2011)

Diaz-Aguado and Gonzalez-Nicieza (2008)

Manzini et al. (2011)

Labuschagne and Brent (2005, 2006), Labuschagne et al. (2005)
Khan et al. (2004)

Schmidt and Taylor (2006)

New Products
New Products
product, tied to a decision-making system.

Adaptation of the Ford of Europe PSI to the tool machine design.
Ecodesign indicator that compares a conceptual design with a prior

Azkarate et al. (2011)
Kengpol and Boonkanit (2011)

5.4. Decision-making

Decision-making is tied to sustainability assessment. Bond et al.
(2012) consider that sustainability assessment is emerging every-
where as a key decision-making tool. In fact, the aforementioned
authors state that sustainability assessment practice varies
considerably depending 1) on the form of decision-making applied
and 2) on the legal structures and on the jurisdiction government in
particular.

Regarding decision-making, we can refer both to selecting the
most appropriate project and to choosing the most sustainable
alternative once the project has been selected. Due to the multiple
dimensions of sustainability, analysis will always be multi-criteria.
On some occasions, it will also be multi-objective.

The most frequently applied decision-making support systems
tied to sustainability, as presented in the previous section, were
based on indicators or indices. The project or alternative chosen,
after assessment, will be whichever obtains the best indicator or
index.

Some more specific techniques or proposals that have also been
used are:

- Analytical Hierarchy Process (AHP). Singh et al. (2007) use it to
determine the weight of sustainability indicators and sub-
indicators at different levels. They apply it to the steel industry.

- Analytic Network Process (ANP) and Distance to Target (DT)
method. Kengpol and Boonkanit (2011) integrate these two el-
ements into a decision-making support system specifically
designed to be applied to developing new products that are
more eco-effective than a previous reference product.

- Fuzzy rules systems. Khalili-Damghani and Sadi-Nezhad
(2013a,b) and Khalili-Damghani et al. (2013) present different
applications based on fuzzy rules systems to select sustainable
projects or portfolios, regardless of their type.

- Value management. Abidin and Pasquire (2007) rely on value
management, including sustainability issues into its structure.

- Cognitive reasoning maps. Ugwu et al. (20063, 2006b) state that
they can illustrate the complexities and interactions between

the different sustainability indicators and they apply it in
infrastructure project assessment.

- Decision windows. According to Dalkmann et al. (2004) these
are critical phases in the decision-making process where re-
lationships are analysed between the sub-decisions, integrating
information and environmental values.

Regardless of the decision-making technique used, there are
subjective elements. According to Dalkmann et al. (2004) the
problem is not whether there are subjective elements in the
decision-making process but that these elements are not articu-
lated transparently. In particular, project sustainability necessarily
brings up the question of decision-making (McDermott et al. 2002;
Mishra et al. 2011), transparency (Thabrew et al. 2009; Thomson
et al, 2011) and involvement of the different stakeholders
(Dalkmann et al. 2004; Thabrew et al. 2009; De Brucker et al. 2013).

The decision making process is always complex and it is highly
influenced by the context in which the project is developed.
Schrettle et al. (2014) propose a reference framework to help
companies, particularly small companies, introduce the sustain-
ability context within this process.

6. Sustainable project organisations

Doubtlessly, sustainability should be introduced at organisation
level and yet it is still an under-developed research area (Boons and
Liideke-Freund, 2013).

Project management provides an opportunity in this respect. It
facilitates continuous learning in organizations since it includes
specific processes for knowledge management, making it easier to
accumulate knowledge generated by experience. According to Bond
et al. (2012), learning from experience gained from assessing sus-
tainability can be framed in two ways: learning by doing and
learning from mistakes.

Boons and Liideke-Freund (2013) highlight the role that inno-
vation and management tools play in the task of integrating sus-
tainability due to its cross discipline aspect in organisations.
Undoubtedly, project management is one of the most used
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management tools both in innovation and in business management
and this leads to the importance of PM in implanting sustainability
in organisations.

As in the case of project products and project processes, project
organisations are also wending their way towards sustainability
through the environmental vector. The key instrument in this
process has been the environmental management system that has
been implanted in most organisations based on the ISO 14000
standard.

In order to go into greater depth in eliminating the environ-
mental impact generated by organisations in their business, the
European Commission Institute for Environment and Sustainability
has developed the Organisation Environmental Footprint (OEF)
claiming to measure the environmental performance of an orga-
nisation from a life cycle perspective (OEF Guide, 2012). However,
organisations' sustainability analysis is much less advanced than
for products (PEF) and should be strengthened with other practices
that complement it in other aspects of sustainability (Pelletier et al.,
2014).

If we analyse this method from the point of view of the projects
and their management, it can be seen that it is complicated to
include it, maybe due to the temporary nature of the projects and
the uncertainty of their results in many cases. However, it would be
possible to apply it to strategic project analysis and use it as a
project selection criterion within the company's portfolio.

The next level of accomplishment can come through Corporate
Social Responsibility that adds a social vector to the company. Over
the last decade, both sustainability and Corporate Social Re-
sponsibility (CSR) have become highly relevant as a management
concept and a measure of business ‘achievement’ (Labuschagne
et al., 2005; O'Connor and Spangenberg, 2008, Schieg, 2009).

The ISO 26000:2010 (AENOR, 2010) offers great help to orga-
nisations that decide to include sustainability in their deployment.
Its gives them the main concepts, principles and shows how to
incorporate them in their processes.

The great advantage of considering CSR in project management
is its contribution in terms of establishing values such as integrity,
credibility and reputation. These values must be understood as a
long term investment that will make a company more competitive
and reduce certain financial risks.

In addition, projects have been identified as a valuable tool that
some organisations can use to fully get to grips with CSR within
their own structure (Walters and Anagnostopoulos, 2012). The key
to attaining this aspect is to search for and develop social part-
nerships that strengthen the CSR focus in several areas of the
organisation.

Along the same lines, Burke and Logsdon (1996), establish the
relationship between CSR and the businesses' strategic benefits
through producing long term strategic programmes. In order to
identify the most appropriate projects to develop this strategy, CSR
is included within the actual project planning, particularly in
stakeholder identification and analysis and in selecting and eval-
uating alternatives to possible projects to be included in the
portfolio.

One difficulty that many project administrators come across
when considering CSR within their projects is how to measure
whether stakeholders' expectations are met (Husted and Allen,
2007).

Schieg (2009) identifies the different systems in the project
environment related to CSR standards. The aspects identified in
relation to the project focus on the different stakeholders (em-
ployees, customers, competitors, public), the actual company and
its policies; and the environment.

Shen et al. (2010) conclude from their study that out of the three
factors making up CSR (economic, social and environmental), the

economic aspect is the most usually considered compared to social
and environmental aspects and any analysis on them is limited.

Fernandez-Sanchez and Rodriguez-Lopez (2010) propose clas-
sifying the risks and opportunities for the projects in relation to
sustainability. This suggests using a Sustainable Breakdown Struc-
ture (SBS) that reflects sustainable development blueprints based
on the triple bottom line (TBL) focus throughout the project life
cycle.

Specifying this aspect with small companies, despite being an
increasingly important aspect, there is still very little research into
analysing the relationship between SMEs and CSR (Parry, 2012).

However, what the majority of the literature does confirm is the
fact that different sized companies tackle sustainability differently.
Several reasons have been identified, most importantly that moti-
vation and decision-making is very different in small businesses
and large companies (Spence, 1999; Murillo and Lozano, 2006).
When implementing sustainability in their projects, motivated
above all by the company manager's ethical standpoint, small
businesses seek out the necessary technological advice to be able to
tackle projects that can implement the sustainable strategy defined
by the owner (Parry, 2012).

Rahbek (2010) analysed the answers regarding CSR adminis-
trators' chosen view and on the whole, this focussed on eliminating
risks more than generating positive impacts. However, stake-
holders usually have a more positive view of it.

One of the dangers highlighted by Prasad and Holzinger (2013)
is the false implementation of CSR in companies and their projects
as this runs the risk of turning this sustainable strategy into a
simple marketing strategy that helps the company to make money
without really inserting it in their processes and projects.

In an attempt to unify and classify the concepts and contribu-
tions made by the different practices in sustainability in this field,
Bocken et al. (2014) propose a classification of the sustainable
business model archetypes using their technological, social and
organisational components.

7. Sustainable project managers

No sustainable project can exist without calling on the ethical
aspect of the project manager and his team. In fact, it is already
accepted as a fundamental skill in project administrator training
and accreditation according to the most extensive standards.

Working from the definition of ethics made by Helgadottir
(2008), it can be concluded that ethics and sustainable develop-
ment are intricately linked and therefore, ethics should be
considered in sustainable project management, above all in the
decision-making processes (McDermott et al. 2002; Mishra et al.
2011).

Despite not being included in the three main strands of project
management (scope, cost and schedule), ethics are becoming
increasingly important, particularly due to the fact that the current
environment is much more complex. Therefore, aspects that are
highly related to ethical project management such as stakeholders,
risks and the effects of projects on people and the environment,
among others, are focussing a great deal of interest on current
project management (Kerzner, 2003; Helgadottir, 2008; Mishra
et al. 2011). One way of including ethics in project management is
to analyse both the project results and processes under classic
ethics perspectives (Virtue, ethics/utilitarianism, deontology/social
contract) (Helgadottir, 2008).

Mishra et al. (2011) identify ethics as the fourth dimension of
project management by adding it to the traditional project man-
agement triangle (time, cost and schedule) and conclude that
including it will result in sustainable project management.
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Table 4

Summary of key ideas found in literature: sustainability dimensions vs project management.

Sustainability dimension

Economic Social

Environment

Sustainability in NPD projects is
introduced by ISO 14062.
Sustainability is included in
construction projects management
especially through project life cycle
management.

Project management Products
aspects

Process

When NPD is carried out in large

sustainable organisations, sustainable
management comes from management aspects.
policies derived from CSR.

Sustainability could be a criterion when Stakeholder management is the
choosing projects, but it does not seem element that can be used as a

The greatest progress in introducing
sustainability has come via environmental

Ecodesign, along with Corporate Social
Responsibility, seems to be the best way of
reaching higher levels of sustainability in
design.

Little has been found regarding sustainable
project processes.

to be integrated in project management connection between traditional project Introducing indicators (including OEF y PEF)
yet. management and the social and ethical into project management processes, especially

Current project management
frameworks do not effectively tackle
the three fundamental aims of
sustainable development.
LCA techniques are essential when
introducing sustainability in project
management.
Large companies have already included
some aspects of sustainability in
projects and their management.
Organisations The concept of sustainability has been
developed in businesses adding

decision-making and evaluating the
impacts of company activities.
The size of the company does affect how
the organisation tackles CSR:
o In LCs, CSR comes from its policies and
it is progressively incorporated into its
processes.
o SMEs adopt it as a consequence of the
company manager's ethics.

Managers

aspects, improving their participation
and coordination.

Most of the indicators compiled in the
literature include stakeholders as an
important factor to be considered.

Applying CSR principles is becoming
more important, emphasising the
sustainability to its basic management ethical nature of the organisations.
principles. However, this trend has not Project management does not prevent
been correctly transferred to the field of the CSR reference framework
incorporating those priorities.

evaluation and decision-making, seems to be
the easiest and most efficient way to run
sustainable project management.

A great need has been detected to set up a
criteria framework particularly focussed on
sustainability during project management.
Calculating the PEF and OEF for the whole
project and its products could be used as a way
to introduce sustainability in organisations.

Ethics are implicit throughout the entire project life cycle: definition, stakeholder management, decision-making, provision.

Project management standards include ethics in training and accreditation for project managers, and they are progressively
incorporating aspects related to sustainability into the definition of their processes and skills

As mentioned by Wideman (1995), much work has been done
on standardising knowledge relating to project management that
manages to attain the expected results and yet these bodies of
knowledge still need to reflect how this knowledge is implemented
in project management. They describe what has to be done but not
how to do it. For this reason, a review of the project success concept
is suggested, including expectations from the different stake-
holders in the projects.

Although the PMBoK does not specifically include ethics in its
processes, the PMI (2006) has an ethical code that aims to influence
project managers in its organisation. In addition, in its new (5th)
edition (Project Management Institute, 2012), it has included stake-
holder management as a new knowledge area, thereby recognising
the growing importance of this management in project success.

Other standards such as NCB or APMBoK (Association for project
management, 2006) include ethics as one of the skills that a project
manager should master but barely go into any greater depth. In the
same respect, Spangenberg et al. (2010) identify these skills in their
DEEDS (DEsign EDucation and Sustainability) project as among the
elements for future project administrators to contemplate in edu-
cation and training.

In addition, back in 1995 Wideman (Wideman, 1995) described
five areas in which project administrators should be trained (Life
cycle, Environment, Integration, Processes and Success). These
areas encompass the fields subsequently proposed by Helgadoéttir
and they are areas where the sustainability factor can be introduced
in project management more directly and overall.

8. Discussion

Despite the significant progress that has been made in terms of
sustainability over the last few years, there is still a long way to go.
There is little guidance on what a sustainable project might
comprise (Boswell et al. 2005). According to Fernandez-Sanchez
and Rodriguez-Lopez (2010) a project is sustainable when it
makes improvements in the three dimensions of sustainable
development (regarding environment, social integration and social
economy) maintaining cost, time, quality and effort within an
acceptable range. On the other hand, Bond et al. (2012) consider
that the concept of sustainability is regulatory and cannot be
defined singularly or categorically. As the context differs, the
meaning of sustainability in an individual assessment should be
determined case by case.

References have been found to strategic approaches, generally
with wide scope: local, national, etc. However, detailed de-
scriptions of specific cases are missing where strategic sustain-
ability approaches have been incorporated into their projects for
some of the private organisations that promote and carry out
projects.

Table 4 shows a summary of sustainability and project man-
agement aspects found in the comprehensive review from this
work (Table 5)..

When project managers wish to manage their projects sus-
tainably, they have to take different elements into account. Firstly,
they should seek out a sustainable result. Some ISO standards, eco-
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Table 5
Proposed research agenda.

Aspect Further research

Sustainability strategy Experiments on how to transfer a
strategy tied to sustainability to specific
projects.

Social Developing tools that we might call
social-design, helping to include social
aspects in the project.

Identification of the most affected and
influential project management areas
for sustainable project management.
Development of techniques that include
sustainability in the different project
processes: stakeholders, life cycle,
assessment, decision, procurement, etc.
Identification and characterization of a
set of sustainability competences that a
company must acquire and develop.
Identification and characterization of a
set of sustainability competences that
project managers must acquire and
develop.

Project management areas.

Project processes

Competence from the organisation
tackling the project

Project team competences

design tools and humanistic focuses used in construction projects
could be used a guide. However, the result cannot be sustainable if
sustainable processes are not applied to the project. In the biblio-
graphic review, the processes mentioned most often are project
assessment, decision-making and managing stakeholders, always
from a life cycle focus. If the project involves participation from
organisations that include sustainability in their strategy, funda-
mentally through corporate social responsibility, the project man-
ager will be backed up by policies and so additional resources.
Finally, the actual Project Manager's ethical nature and his training
in sustainability will be key.

There are other important open questions, which should be
discussed. For example, is it possible to have a proactive focus,
instead of a more reactive focus that is more comfortable for project
administrators? It has been argued that simply considering the
three pillars of sustainability is not appropriate, given that it en-
courages exchanges between pillars. A systemic focus is more
appropriate as it helps us look for net gain in sustainability instead
of minimising the negative effects (Pope et al. 2004; Gibson, 2006).

Another important matter is whether sustainability is built from
the bottom up or from the top down. According to Hacking and
Guthrie (2008) sustainability assessment at project level can, to
different degrees, take a strategic perspective, particularly in the
absence of well-developed planning at higher levels. Ugwu et al.
(20064, b) state that the literature is lacking methods and tech-
niques that facilitate sustainability assessment and decision-
making at project level. They believe that the focus is currently
on macro level aspects of policy and strategy and that there are
weaknesses in terms of transferring these aims to micro level. On
the other hand, by presenting the Korean situation regarding sus-
tainable buildings, Tae and Shin (2009) believe that the time is right
to make the transition from project level to a more general level.
They are claiming a pro-environmental international network to
exchange policies from each country and eco-friendly technologies
so that they work together towards the challenge of jointly pro-
tecting the planet.

As a result of the literature analysis, a summary of sustainability
aspects and projects for further research is proposed (see table 5).
No doubt this list is incomplete, but it is also a great opportunity for
research that can contribute to the sustainable project manage-
ment process, and hence to sustainability in general.

9. Conclusions

This work selected and analysed 110 references that cover the
topic of sustainability and introduce the project term in one way or
another. Few mentions have been found that tackle sustainability
from a project or project management focus.

In practice, sustainability has become a very important quali-
tative and quantitative step, particularly in the project's environ-
mental aspects. However, in social matters, slightly less progress
has been made.

The main scientific contributions of this paper are, on the one
hand, to show the interconnections between two disciplines, sus-
tainability and project management, that traditionally have been
tackled in a separate way but that must have been integrated
nowadays. On the other hand, an innovative conceptual framework
to manage sustainable projects is defined, based on four di-
mensions: products, processes, organisations and managers.

To date, including sustainability in projects has fundamentally
focussed on achieving more sustainable products or services.
However, the issue of the project's sustainable management has
not been tackled. Is it possible to run a sustainable project without
managing it sustainably? The authors of this work propose a
framework and a research agenda with the following aims: a) help
the Project Managers to manage their projects more sustainably;
and b) be used as a basis for future research to open lines of work
that develop new methods and tools for sustainable project man-
agement. There can be no doubt that this proposal is open to
contributions from the scientific community in future research.

In short, this work is based on the supposition that project
products designed using sustainability criteria, sustainable project
processes, organisations committed to sustainability that carry out
projects, and project managers trained in sustainability are all
necessary elements, although maybe not enough, to attain sus-
tainable projects. In any case, it will not easy to make significant
progress down the path to project sustainability when the debate is
still open on defining a sustainable project.

References

Abidin, N.Z., Pasquire, C.L., 2007. Revolutionize value management: a mode towards
sustainability. Int. J. Proj. Manag. 25, 275—282.

Achterkamp, M.C,, Vos, J.E]., 2006. A frame work for making sense of sustainable
innovation through stakeholder involvement. Int. J. Environ. Technol. Manag. 6,
525-538.

AENOR, 2010. ISO 26000:2010. Guidance on Social Responsibility. AENOR, Madrid.

Amini, M., Bienstock, C., 2014. Corporate sustainability: an integrative definition
and framework to evaluate corporate practice and guide academic research.
J. Clean. Prod. 76, 12—19.

Arana-Landin, G., Heras-Saizarbitoria, 1., 2011. Paving the way for the ISO 14006
ecodesign standard: an exploratory study in Spanish companies. J. Clean. Prod.
19, 1007—-1015.

Arts, ]., Faith-Ell, C., 2012. New governance approaches for sustainable project de-
livery. Procedia Soc. Behav. Sci. 48, 3239—3250.

Association for Project Management, 2006. APM Body of Knowledge (APM BoK),
fifth ed. Association for Project Management, United Kingdom.

Azkarate, A., Recondo, 1., Pérez, A., Martinez, P., 2011. An assessment method and
design support system for designing sustainable machine tools. J. Eng. Des. 22,
165—-179.

Blengini, G.A., Garbarino, E., Solar, S., Shields, D.., Hamor, T, Vinai, R,
Agioutantis, Z., 2012. Life Cycle Assessment guidelines for the sustainable
production and recycling of aggregates: the Sustainable Aggregates Resource
Management project (SARMa). ]. Clean. Prod. 27, 177—181.

Bocken, N.M.P,, Short, S.W., Rana, P, Evans, S., 2014. A literature and practice review
to develop sustainable business model archetypes. ]. Clean. Prod. 65, 42—56.

Bond, A., Morrison-Saunders, A., Pope, J., 2012. Sustainability assessment: the state
of the art. Impact Assess. Proj. Apprais. 30, 53—62.

Boons, F., Liideke-Freund, F, 2013. Business models for sustainable innovation:
state-of-the-art and steps towards a research agenda. J. Clean. Prod. 45, 9—19.

Borchardt, M., Wendt, M.H., Pereira, G.M., Sellitto, M.A., 2011. Redesign of a
component based on ecodesign practices: environmental impact and cost
reduction achievements. J. Clean. Prod. 19, 49—57.

Boswell, J., Wallace, B., Boswell, P., 2005. Project sustainability management:
translating words into action. Civ. Eng. 13, 12—15.


http://refhub.elsevier.com/S0959-6526(15)00237-1/sref1
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref1
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref1
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref112s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref112s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref112s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref112s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref2
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref3
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref3
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref3
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref3
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref4
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref4
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref4
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref4
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref5
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref5
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref5
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref6
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref6
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref7
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref7
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref7
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref7
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref7
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref8
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref9
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref9
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref9
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref10
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref10
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref10
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref11
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref11
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref11
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref12
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref12
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref12
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref12
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref13
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref13
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref13

S. Marcelino-Sadaba et al. / Journal of Cleaner Production 99 (2015) 1-16 15

Bovea, M.D., Pérez-Belis, V., 2012. A taxonomy of ecodesign tools for integrating
environmental requirements into the product design process. J. Clean. Prod. 20,
61-71.

Brandoni, C., Polonara, E, 2012. The role of municipal energy planning in the
regional energy-planning process. Energy 48, 323—338.

Brones, F.,, Carvalho, M.M., Zancul, E.S., 2014. Ecodesign in project management: a
missing link for the integration of sustainability in product development?
J. Clean. Prod. 80, 106—118. http://dx.doi.org/10.1016/j.jclepro.2014.05.088.

Burke, L., Logsdon, ].M., 1996. How corporate social responsibility pays off. Long.
Range Plan. 29 (4), 495—502.

Byggeth, S., Hochschorner, E., 2006. Handling trade-offs in ecodesign tools for
sustainable product development and procurement. J. Clean. Prod. 14,
1420-1430.

Cassar, L.F, Conrad, E., Bell, S., Morse, S., 2013. Assessing the use and influence of
sustainability indicators at the European periphery. Ecol. Indic. 35, 52—61.
Cooper, R., Edgett, S., Kleinschmidt, E., 2001. Portfolio management for new product

development: results of an industry practices study. R&D Manag. 31, 361—-380.

Dalkmann, H., Herrera, R.J., Bongardt, D., 2004. Analytical strategic environmental
assessment (ANSEA) developing a new approach to SEA. Environ. Impact
Assess. Rev. 24, 385—402.

De Brucker, K., Macharis, C., Verbeke, A., 2013. Multi-criteria analysis and the res-
olution of sustainable development dilemmas: a stakeholder management
approach. Eur. J. Oper. Res. 224, 122—131.

de Medeiros, ].F,, Duarte Ribeiro, J.L., Nogueira Cortimiglia, M., 2014. Success factors
for environmental sustainable product innovation: a systematic literature re-
view. ]. Clean. Prod. 65, 76—86.

Diaz Aguado, M.B., Gonzélez Nicieza, C., 2008. An empirical index to evaluate the
sustainability of mining projects. Int. J. Environ. Pollut. 33, 336—359.

Duflouy, ., Dewulf, W.,, Sas, P., 2003. Pro-active life cycle engineering support tools.
CIRP Ann. — Manuf. Technol. 52, 29—-32.

Edum-Fotwe, ET., Price, A.D.F,, 2009. A social ontology for appraising sustainability
of construction projects and developments. Int. J. Proj. Manag. 27, 313—322.

Fernandez-Sanchez, G., Rodriguez-Lopez, F.,, 2010. A methodology to identify sus-
tainability indicators in construction project management — application to
infrastructure projects in Spain. Ecol. Indic. 10, 1193—1201.

Finkbeiner, M., Hoffmann, R., Ruhland, K., Liebhart, D., Stark, B., 2006. Application of
life cycle assessment for the environmental certificate of the Mercedes-Benz S-
Class. Int. . Life Cycle Assess. 11, 240—246.

Gasparatos, A., Scolobig, A., 2012. Choosing the most appropriate sustainability
assessment tool. Ecol. Econ. 80, 1-7.

Gasparatos, A., El-Haram, M., Horner, M., 2009. The argument against a reductionist
approach for measuring sustainable development performance and the need
for methodological pluralism. Account. Forum 33, 245—256.

Gibson, R.B., 2006. Sustainability assessment: basic components of a practical
approach. Impact Assess. Proj. Apprais. 24, 170—182.

Glavic, P, Lukman, R., 2007. Review of sustainability terms and their definitions.
J. Clean. Prod. 15, 1875—1885.

Hacking, T., Guthrie, P., 2008. A framework for clarifying the meaning of Triple-
Bottom-Line, Integrated, and Sustainability Assessment. Environ. Impact
Assess. Rev. 28, 73—89.

Hallstedt, S.I, Thompson, A.W., Lindahl, P., 2013. Key elements for implementing a
strategic sustainability perspective in the product innovation process. J. Clean.
Prod. 51, 277—-288.

Hanssen, 0.J., 1999. Sustainable product systems — experiences based on case
projects in sustainable product development. J. Clean. Prod. 7, 27—41.

Helgadottir, H., 2008. The ethical dimension of project management. Int. J. Proj.
Manag. 26, 743—748.

Husted, B.W., Allen, D.B., 2007. Strategic corporate social responsibility and value
creation among large firms. Lessons from the spanish experience. Long. Range
Plan. 40, 594—610.

Hwang, B.G., Ng, W]., 2013. Project management knowledge and skills for green
construction: overcoming challenges. Int. J. Proj. Manag. 31, 272—284.

Institute for Environment and Sustainability (IES), 2012. Organisation Environ-
mental Footprint (OEF) Guide. EUROPEAN COMMISSION, Italy.

Johansson, G., Magnusson, T., 2006. Organizing for environmental considerations en
complex product development projects: implications from introducing a
“Green” sub-project. J. Clean. Prod. 14, 1368—1376.

Kemp, R., Parto, S., Gibson, R.B., 2005. Governance for sustainable development:
moving from theory to practice. Int. J. Sustain. Dev. 8, 12—30.

Kengpol, A., Boonkanit, P., 2011. The decision support framework for developing Eco-
design at conceptual phase based upon ISO/TR 14062. Int. J. Prod. Econ. 131, 4—14.

Kerzner, H., 2003. Project Management: a Systems Approach to Planning, Sched-
uling, and Controlling. Wiley, Hoboken, NJ.

Khalili-Damghani, K., Sadi-Nezhad, S., 2013a. A hybrid fuzzy multiple criteria group
decision making approach for sustainable project selection. Appl. Soft Comput.
13, 339—-352.

Khalili-Damghani, K., Sadi-Nezhad, S., 2013b. A decision support system for fuzzy
multi-objetive multi-period sustainable project selection. Comput. Ind. Eng. 64,
1045—-1060.

Khalili-Damghani, K., Sadi-Nezhad, S., Lotfi, EH., Tavana, M., 2013. A hybrid fuzzy
rule-based multi-criteria framework for sustainable project portfolio selection.
Inf. Sci. 220, 442—462.

Khan, EI, Sadiq, R., Veitch, B., 2004. Life cycle iNdeX (LInX): a new indexing pro-
cedure for process and product design and decision-making. J. Clean. Prod. 12,
59-76.

Knight, P, Jenkins, ].O., 2009. Adopting and applying ecodesign techniques: a
practitioners perspective. . Clean. Prod. 17, 549—558.

Kurczewski, P., Lewandowska, A., 2010. ISO 14062 in theory and practice — eco-
design procedure. Part 2: practical application. Int. ]. Life Cycle Assess. 15,
777—-784.

Labuschagne, C., Brent, A.C., 2005. Sustainable Project Life Cycle Management: the
need of integrate life cycles in the manufacturing sector. Int. J. Proj. Manag. 23,
159-168.

Labuschagne, C., Brent, A.C., 2006. Social indicators for sustainable project and
technology life cycle management in the process industry. Int. ]. Life Cycle
Assess. 11, 3—15.

Labuschagne, C., Brent, A.C., van Erck, R.P.G., 2005. Assessing the sustainability
performances of industries. . Clean. Prod. 13, 373—385.

Labuschagne, C., Brent, A.C., 2008. An industry perspective of the completeness and
relevance of a social assessment framework for project and technology man-
agement in the manufacturing sector. J. Clean. Prod. 16, 253—262.

Le Pochat, S., Bertoluci, G., Forelich, D., 2007. Integrating ecodesign by conducting
changes in SMEs. ]. Clean. Prod. 15, 671—-680.

Lenferink, S., Tillema, T., Arts, J., 2013. Towards sustainable infrastructure devel-
opment through integrated contracts: experiences with inclusiveness in Dutch
infrastructure projects. Int. J. Proj. Manag. 31, 615—627.

Lewandowska, A., Kurczewski, P.,, 2010. ISO 14062 in theory and practice — eco-
design procedure. Part 1: structure and theory. Int. ]. Life Cycle Assess. 15,
769-776.

Li, M., Chen, W., 2012. Application of BP Neural network Algorithm in sustainable
development of highway construction projects. Phys. Procedia 25, 1212—1217.

Lobendahn Wood, M.D.K., Mathieux, F., Brissaud, D., Evrard, D., 2010. Results of the
first adapted design for sustainability project in a South Pacific small island
developing state: Fiji. J. Clean. Prod. 18, 1775—1786.

Lofthouse, V., 2006. Ecodesign tools for designers: defining the requirements.
J. Clean. Prod. 14, 1386—1395.

Lozano, R., Carpenter, A., Huisingh, D., 2014. A review of ‘theories of the firm’ and
their contributions to corporate sustainability. J. Clean. Prod. http://dx.doi.org/
10.1016/j.jclepro.2014.05.007.

Maletic, M., Maletic, D., Dahlgaard, J., Dahlgaard-Park, S., Gomiscek, B., 2014. Sus-
tainability exploration and sustainability exploitation: from a literature review
towards a conceptual framework. J. Clean. Prod. 79, 182—194. http://dx.doi.org/
10.1016/j.jclepro.2014.05.045.

Manzini, F, Islas, ]., Macias, P., 2011. Model for evaluating the environmental sus-
tainability of energy projects. Technol. Forecast. Soc. Change 78, 931-944.
McDermott, T., Stainer, A., Stainer, L., 2002. Environmental sustainability and capital

investment appraisal. Int. J. Environ. Technol. Manag. 2, 328—343.

Mishra, P., Dangayach, G.S., Mittal, M.L., 2011. An ethical approach towards sus-
tainable project success. Procedia Soc. Behav. Sci. 25, 338—344.

Murillo, D., Lozano, J., 2006. SMEs and CSR: an approach to CSR in their own words.
J. Bus. Ethics 67 (3), 227—-240.

Ness, B., Urbel-Piirsalu, E., Anderberg, S., Olsson, L., 2007. Categorising tools for
sustainability assessment. Ecol. Econ. 60, 498—508.

O'Connor, M., Spangenberg, ].H., 2008. A methodology for CSR reporting: assuring a
representative diversity of indicators across stakeholders, scales, sites and
performance issues. J. Clean. Prod. 16, 1399—-1415.

Parry, S., 2012. Going green: the evolution of micro-business environmental prac-
tices. Bus. Ethics: A Eur. Rev. 21 (2), 220—237.

Pearce, A.R., 2008. Sustainable capital projects: leapfrogging the first cost barrier.
Civ. Eng. Environ. Syst. 25, 291-300.

Pelletier, N., Allacker, K., Pant, R., Manfredi, S., 2014. The European Commission
Organisation Environmental Footprint method: comparison with other
methods, and rationales for key requirements. Int. J. Life Cycle Assess. 19 (2),
387—404.

Pialot, O., Millet, D., Tchertchian, N., 2012. How to explore scenarios of multiple
upgrade cycles for sustainable product innovation: the “Upgrade Cycle Ex-
plorer” tool. J. Clean. Prod. 22, 19—-31.

Pigosso, D.C.A., Rozenfeld, H., McAloone, T.C., 2013. Ecodesign maturity model: a
management framework to support ecodesign implementation into
manufacturing companies. J. Clean. Prod. 59, 160—173.

Ploufee, S., Lanoie, P, Berneman, C., Vernier, M.F,, 2011. Economic benefits tied to
ecodesign. J. Clean. Prod. 19, 573—579.

Pope, ], 2006. What's so special about sustainability assessment? (Editorial).
J. Environ. Assess. Policy Manag. 8, v—x.

Pope, ]., Annandale, D., Morrison-Saunders, A., 2004. Conceptualising sustainability
assessment. Environ. Impact Assess. Rev. 24, 595—616.

Prasad, A., Holzinger, ., 2013. Seeing through smoke and mirrors: a critical analysis
of marketing CSR. J. Bus. Res. 66, 1915—1921.

Project Management Institute, 2006. PMI Member Ethical Standards. Project
Management Institute, Newtown Square, PA.

Project Management Institute, 2008. A Guide to the Project Management Body of
Knowledge (PMBOK Guide), fourth ed. Project Management Institute, Newtown
Square, PA.

Project Management Institute, 2012. A Guide to the Project Management Body of
Knowledge (PMBOK Guide), fifth ed. Project Management Institute, Newtown
Square, PA.

Pryshlakivsky, J., Searcy, C., 2013. Fifteen years of ISO 14040: a review. ]. Clean. Prod.
57,115—-123.

Pujari, D., 2006. Eco-innovation and new product development: understanding the
influences on market performance. Technovation 26, 76—85.


http://refhub.elsevier.com/S0959-6526(15)00237-1/sref14
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref14
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref14
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref14
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref14
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref15
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref15
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref15
http://dx.doi.org/10.1016/j.jclepro.2014.05.088
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref17
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref17
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref17
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref18
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref18
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref18
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref18
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref19
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref19
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref19
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref20
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref20
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref20
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref20
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref21
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref21
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref21
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref21
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref22
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref22
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref22
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref22
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref23
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref23
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref23
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref23
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref24
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref24
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref24
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref24
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref25
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref25
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref25
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref25
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref26
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref26
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref26
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref27
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref28
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref28
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref28
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref28
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref29
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref29
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref29
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref30
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref30
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref30
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref30
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref31
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref31
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref31
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref32
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref32
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref32
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref33
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref33
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref33
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref33
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref34
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref34
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref34
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref34
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref35
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref35
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref35
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref35
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref36
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref36
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref36
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref36
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref37
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref37
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref37
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref37
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref38
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref38
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref38
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref39
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref39
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref40
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref40
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref40
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref40
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref41
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref41
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref41
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref42
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref42
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref42
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref43
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref43
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref44
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref44
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref44
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref44
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref45
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref45
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref45
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref45
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref46
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref46
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref46
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref46
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref47
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref47
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref47
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref47
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref48
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref48
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref48
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref49
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref49
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref49
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref49
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref49
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref50
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref50
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref50
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref50
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref51
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref51
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref51
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref51
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref52
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref52
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref52
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref113s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref113s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref113s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref113s
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref53
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref53
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref53
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref54
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref54
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref54
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref54
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref55
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref55
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref55
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref55
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref55
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref56
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref56
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref56
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref57
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref57
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref57
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref57
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref58
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref58
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref58
http://dx.doi.org/10.1016/j.jclepro.2014.05.007
http://dx.doi.org/10.1016/j.jclepro.2014.05.007
http://dx.doi.org/10.1016/j.jclepro.2014.05.045
http://dx.doi.org/10.1016/j.jclepro.2014.05.045
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref61
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref61
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref61
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref62
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref62
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref62
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref63
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref63
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref63
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref64
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref64
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref64
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref65
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref65
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref65
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref114r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref114r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref114r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref114r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref66
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref66
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref66
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref67
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref67
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref67
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref68
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref68
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref68
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref68
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref68
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref69
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref69
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref69
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref69
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref70
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref70
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref70
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref70
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref71
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref71
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref71
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref72
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref72
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref72
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref73
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref73
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref73
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref74
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref74
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref74
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref75
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref75
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref76
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref76
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref76
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref77
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref77
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref77
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref78
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref78
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref78
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref79
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref79
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref79

16 S. Marcelino-Sadaba et al. / Journal of Cleaner Production 99 (2015) 1-16

Quella, F., Schmidt, W.P, 2003. Integrating environmental aspects into product
design and development: the new ISO TR 14062. Int. ]. Life Cycle Assess. 8,
113—-114.

Rahbek, E., 2010. Modelling CSR: how managers understand the responsibilities of
business towards society. J. Bus. Ethics 91, 155—166.

Rinne, J., Lyytimaki, J., Kautto, P., 2013. From sustainability to well-being: lessons
learned from the use of sustainable development indicators at national and EU
level. Ecol. Indic. 35, 35—42.

Schieg, M., 2009. The model of corporate social responsibility in project manage-
ment. Bus. Theory Pract. 10, 315—321.

Schmidt, W.P,, Taylor, A., 2006. Ford of Europe's Product Sustainability Index. 13th
CIRP International Conference on Life Cycle Engineering. Kathlolieke Uni-
versiteit Leuven, Leuven, Belgium, pp. 5-10.

Schrettle, S., Hinz, A., Scherrer-Rathje, M., Friedli, T., 2014. Turning sustainability
into action: explaining firms' sustainability efforts and their impact on firm
performance. Int. J. Prod. Econ. 147, 73—84.

Seuring, S., Gold, S., 2013. Sustainability management beyond corporate bound-
aries: from stakeholders to performance. J. Clean. Prod. 56, 1-6.

Shen, LY., Wu, Y.Z., Chan, E.H.W.,, Hao, J.L., 2005. Application of system dynamics for
assessment of sustainable performance of construction projects. ]. Zhejiang
Univ. Sci. 6A, 339—349.

Shen, LY., Tam, V.W.Y,, Tam, L, Ji, Y., 2010. Project feasibility study: the key to
successful implementation of sustainable and socially responsible construction
management practice. J. Clean. Prod. 18, 254—259.

Singh, RK., Murty, H.R., Gupta, S.K., Dikshit, A.K., 2007. Development of composite
sustainability performance index for steel industry. Ecol. Indic. 7, 565—588.
Singh, RK., Murty, HR,, Gupta, S.K., Dikshit, AK., 2009. An overview of sustain-

ability assessment methodologies. Ecol. Indic. 9, 189—212.

Spangenberg, J.H., Fuad-Luke, A., Blincoe, K., 2010. Design for Sustainability (DfS):
the interface of sustainable production and consumption. J. Clean. Prod. 18,
1485—1493.

Spence, LJ., 1999. Does size matter? the state of the art in small business ethics. Bus.
Ethics: A Eur. Rev. 8 (3), 163—174.

Tae, S., Shin, S., 2009. Current work and future trends for sustainable buildings in
South Korea. Renew. Sustain. Energy Rev. 13 (8), 1910—1921.

Tam, VWY, Shen, LY., Yau, RM.Y., Tam, C.M., 2007. On using a communication-mapping
model for environmental management (CMEM) to improve environmental perfor-
mance in project development processes. Build. Environ. 42, 3093—3107.

Tchetchian, N., Yvars, P.A., Millet, D., 2013. Benefits and limits of a Constraint Satis-
faction Problem/Life Cycle Assessment approach for the ecodesign of complex
systems: a case applied to a hybrid passenger ferry. . Clean. Prod. 42, 1-18.

Thabrew, L., Wiek, A., Ries, R., 2009. Environmental decision making in multi-
stakeholder contexts: applicability of life cycle thinking in development plan-
ning and implementation. J. Clean. Prod. 17, 67—76.

Thomson, C.S., El-Haram, M.A., Emmanuel, R., 2009. Mapping knowledge during
sustainability assessment within a PPP school project. In: Proceedings of the
25™ Annual ARCOM Conference, pp. 991-1001.

Thomson, CS. El-Haram, M.A., Emmanuel, R, 2011. Mapping sustainability
assessment with the project life cycle. Eng. Sustain. 164, 143—157.

Tingstrom, J., Swanstrom, L., Karlsson, R., 2006. Sustainability management in
product development projects — the ABB experience. ]. Clean. Prod. 14,
1377-1385.

Tsai, C.Y., Chang, A.S., 2012. Framework for developing construction sustainability
items: the example of highway design. J. Clean. Prod. 20, 127—136.

Tsai, W.H., Lin, S.J., Liu, J.Y,, Lin, W.R,, Lee, K.C,, 2011. Incorporating life cycle as-
sessments into building project decision-making: an energy consumption and
CO, emission perspective. Energy 36, 3022—-3029.

Ugwu, 0.0., Kumaraswamy, M.M., Wong, A., Ng, S.T., 2006a. Sustainability appraisal
in infrastructure projects (SUSAIP). Part 2. A case study in bridge design. Autom.
Constr. 15, 229-238.

Ugwu, 0.0., Kumaraswamy, M.M., Wong, A., Ng, S.T., 2006b. Sustainability appraisal
in infrastructure projects (SUSAIP). Part 1. Development of indicators and
computational methods. Autom. Constr. 15, 239—251.

Umeda, Y. Takata, S. Kimura, F, Tomiyama, T, Sutherland, JW., Kara, S.,
Herrmann, C., Duflou, J.R., 2012. Toward integrated product and process life
cycle planning — an environmental perspective. CIRP Ann. — Manuf. Technol. 61,
681-702.

Walters, G., Anagnostopoulos, C., 2012. Implementing corporate social re-
sponsibility through social partnerships. Bus. Ethics: A Eur. Rev. 21 (4), 417—433.

Wan Alwi, S.R,, Manan, Z.A.,, Klemes, ]J., Huisingh, D., 2014. Sustainability engi-
neering for the future. J. Clean. Prod. 71 (2014), 1-10.

Westkamper, E., 2002. Platform for the integration of assembly, disassembly and life
cycle management. CIRP Ann. — Manuf. Technol. 51, 33—36.

Westkamper, E., 2003. Assembly and dissassembly processes in product life cycle
perspectives. CIRP Ann. — Manuf. Technol. 52, 579—588.

Wideman, R.M,, 1995. Criteria for a project-management body of knowledge. Int. J.
Proj. Manag. 13, 71-75.

Yao, H., Shen, L, Tan, Y., Hao, J., 2011. Simulating the impacts of policy scenarios on
the sustainability performance of infrastructure projects. Automation Constr.
20, 1060—1069.

Zhang, X., Wu, Y., Shen, L., Skitmore, M., 2014. A prototype system dynamic model
for assessing the sustainability of construction projects. Int. J. Proj. Manag. 32,
66—76.

Zou, PX.W., Zhang, G., Wang, J., 2007. Understanding the key risks in construction
projects in China. Int. J. Proj. Manag. 25, 601-614.


http://refhub.elsevier.com/S0959-6526(15)00237-1/sref80
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref80
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref80
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref80
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref81
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref81
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref81
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref82
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref82
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref82
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref82
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref82
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref83
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref83
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref83
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref84
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref84
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref84
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref84
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref85
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref85
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref85
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref85
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref86
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref86
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref86
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref87
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref87
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref87
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref87
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref88
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref88
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref88
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref88
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref89
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref89
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref89
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref90
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref90
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref90
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref91
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref91
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref91
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref91
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref92
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref92
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref92
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref115r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref115r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref115r
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref93
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref93
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref93
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref93
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref94
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref94
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref94
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref94
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref95
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref95
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref95
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref95
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref96
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref96
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref96
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref96
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref96
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref97
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref97
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref97
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref98
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref99
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref99
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref99
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref100
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref100
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref100
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref100
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref100
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref101
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref101
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref101
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref101
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref102
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref102
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref102
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref102
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref103
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref104
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref104
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref104
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref105
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref105
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref105
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref106
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref106
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref106
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref106
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref106
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref107
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref107
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref107
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref107
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref107
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref108
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref108
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref108
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref109
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref109
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref109
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref109
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref110
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref110
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref110
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref110
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref111
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref111
http://refhub.elsevier.com/S0959-6526(15)00237-1/sref111

	Using project management as a way to sustainability. From a comprehensive review to a framework definition
	1. Introduction
	2. Background and terminology
	3. Methods
	4. Sustainable project products
	4.1. Sustainability through ISO standards
	4.2. Ecodesign/DfE
	4.3. Sustainable construction projects

	5. Sustainable project processes
	5.1. Managing stakeholders
	5.2. Life cycle management
	5.3. Sustainability assessment
	5.4. Decision-making

	6. Sustainable project organisations
	7. Sustainable project managers
	8. Discussion
	9. Conclusions
	References


