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Abstract

Corporate sustainability, which has become essential to most companies in the last decades,
stipulates that environmental requirements should be incorporated into diverse business processes.
To effectively integrate environmental aspects into product innovation processes, companies
might have to significantly change some of the practices and habits of all the stakeholders
involved and of the organisation. To complement the extensive literature on the (technical) “hard
side of ecodesign”, this article explores the promising “soft side”, which considers company
culture and human factors, by a multiple step literature review associated with a longitudinal
action research in a large cosmetics company. Although a consistent prescriptive change model is
still lacking in ecodesign literature, a strong convergence and complementarity is observed
between the previous conclusions on ecodesign integration models and the emerging Transition
Management approach designed for the sustainability issues faced by organisations. As a result, an
“ecodesign transition framework” is proposed by combining a three-level systemic approach,
considering both top-down planning and bottom-up innovation, with new types of interaction and
dynamic cycles of action and learning, with a deep stakeholder management. This new framework
was developed and positively applied to the company in a five-year experience to face the
complex transition process, thus advancing the knowledge from social science for innovation and
sustainability management challenges. Such approach could positively address change
management issues and help companies evolve toward a more effective sustainable product
innovation process, in the context of evolving business management practices that require
progressive change and more human-based strategies.

Keywords: Ecodesign; integration; change management; transition; sustainability



1. Introduction

Along the last two decades, corporate sustainability has become more global and fundamental to
the success of most companies, evolving from expressing good intentions to addressing critical
business issues linking economic, social and ecological performance (Kiron et al., 2015). Such
“megatrend”, directly affecting the competitiveness and even the survival of the organisations,
entails companies to update traditional business tools to consider the specialised requirements of
environmental sustainability (Lubin and Esty, 2010).

Ecodesign has emerged in the 1990s, defined as the integration of environmental aspects into
product development, with the aim of reducing environmental impacts of products throughout
their life cycle (Brezet and Van Hemel, 1997; Charter and Tischner, 2001). “Design for
sustainability”, or other similar designation, has been recommended for supporting companies to
face the ever growing environmental and social pressures and to meet customers’ needs - therefore
responding to the increasing demand for sustainable product design (Fargnolia et al., 2014). The
traditional focus of ecodesign refers to product innovation processes, as acknowledged in the ISO
14062:2002 standard (International Standard, 2002). More recently, in the ISO 14006: 2011
standard, ecodesign also involved a broader scope of innovation within an organisation
(International Standard, 20011)

According to Vogtlander et al. (2013), the greening of products of existing companies is far more
promising for a fast transition towards sustainability than the start-up of new companies with new
green products. However, most companies still face substantial challenges for dealing with the
effective implementation of ecodesign principles and tools into their product development process
(PDP) and related activities, as confirmed by recent studies and surveys (Brones and Carvalho,
2015; Brones et al., 2014, Wolf, 2013).

To interpret this situation, researchers have suggested that a potentially excessive emphasis was
given to the technical aspects or the “hard side of ecodesign”, essentially deriving from the field of
industrial design, engineering and environmental sciences. Most ecodesign research and literature
predominantly addressed the hard side, focusing on tools and based on theoretical academic
experiences or pilot projects (Charter and Tischner 2001; Stevels, 2007).

Hence, commonly recommended approaches resulting from the hard side have been questioned as
poorly relating environmental activities with other business aspects, besides lacking a more
systemic perspective (Baumann et al., 2002). This approach often led to little “change in practice”
(Boks, 2006). Thus, a gap regarding how to deal with the non-technical aspects has been pointed
out in the literature, which gave rise to a novel research trend named the “soft side of ecodesign”,
an expression coined by Boks (2006). To fill the gap of soft aspects of ecodesign toward more
systematic and durable application at firm level, new propositions are necessary to address
recurrent challenges observed in numerous studies, and to complement previous research toward a
more systemic and effective incorporation of environmental sustainability into the product
innovation process at company level (Brones and Carvalho, 2015).

Changes towards sustainable consumption and production are recognised as fundamentally
complex (Tukker at al., 2008b). The road to sustainability requires a joint search agenda that
entails a process of mutually enforcing actions for change (Tukker et al., 2008a). Sustainability
has been named a “wicked problem” that requires an essential change in the whole system
(Schéapke et al., 2013). Such situation will only be resolved by systemic changes involving

technology, economy, culture, ecology, institutions and organisation (Loorbach and Wijsman,

2013). A new change management concept is necessary to evolve towards the “eco-innovation



paradigm”, where life-cycle thinking and ecodesigoud be two key principles for decoupling
growth and degradation (De Vries, J.and te Riele, 2006).

Companies can design and analyse their eco-innovative initiatives with respect to specific focus
areas (also called “targets)”, the type of progress being made (mechanisms), and the resulting
effects (impacts). These targets include process, product, marketing methods, organisational and
institutional level (OECD, 2009).

Ecodesign clearly has its place among such eco-innovative strategies, and can combine
developments leading to cumulative ‘incremental’ innovation and improvements, and those
having a potential of contributing to ‘radical’ or system innovation. Their combination may be
necessary to tackle the huge challenges associated with sustainability (Elzen et al., 2004)

Following such views, change accompanying ecodesign integration could be seen as a process to
be constructed, and not only as a result of the expected progress associated with the imposed
adoption of more sustainability-adapted technical practices. According to McDermott et al.
(2008), academics and practitioners interested in change processes will find an extended literature,
but also complex and fragmented.

To face this complexity, European researchers have argued that new concepts were necessary for
sustainability transitions, defined as long-term, multi-dimensional, and fundamental
transformation processes by which established socio-technical systems shift to more sustainable
modes of production and consumption. Transition Management (TM) has emerged as one of the
main research strands in this context (Markard et al., 2012), initially applied at the macro level, as
part of the national sustainability policy in The Nederland’s (De Vries and te Riele, 2006).

The TM concept has been built on the complex systems approach, new forms of governance and
social theory, and was translated into descriptive and prescriptive models (Kemp and Rotmans,
2005); Kemp et al., 2007; Loorbach, 2007). Major and complex transformations are required to
address the important societal problems involved in sustainability in a broad sense. Such
transformations are called ‘transitions’ or ‘system innovations’ and involve changes in a variety of
elements, including technology, regulation, user practices and markets, cultural meaning and
infrastructure (Elzen et al., 2004).

However, empirical knowledge, based on practical experience, needs to be developed (De Vries
and te Riele, 2006), and TM is only emerging at company level (Loorbach and Wijsman, 2013),
since it initially came from a broader societal and systemic perspective.

Therefore, pursuing the goal of formulating a framework capable to help companies evolve toward
more sustainable product innovation processes, this paper explores and deepens the soft side
aspects of ecodesign. Both change management and transition management potential application
are considered for ecodesign integration, in order to address organisational, human and temporal
transformations needed to operate such evolution at firm level. The aim of this paper is to bring
new insights and propositions linking knowledge from operations and environmental management
with general and recent social theories. Also, these propositions should be consistent with real
long-term in-company experiences, which could be addressed by action research, considering that
change is a key component of action research approaches (Burnes, 2004).

Hence, this research intends to build a relevant part of new ecodesign integration principles based
on a multistep literature review, a synthesis of previous scientific recommendations, and an
analysis of empirical observations in real company conditions. To present this construction, the
article is structured into six parts. Section 2 summarises the different research methods used.
Then, the central sections develop the results of the multistep bibliographic reviews conducted
from several perspectives and leading to the proposition of the “ecodesign transition” concept (3),
and show the application of these propositions to the context of a field experience (4). The



following section (5) discusses the results and @sidns before the concluding remarks and
perspectives (section 6).

2. Research Methods

This section presents the different research methods used, starting with an overview of the
research approach and design; then, it shortly describes how the literature reviews and action
research were conducted.

2.1 Overall methodological approach

This paper explores the soft side of ecodesign integration, considering change and transition
management approaches to deepen and to complement previous researches. For this, several
phases of reviews of the existing literature on ecodesign management, change management, and
sustainability transition were used, as represented in Fig. 1. These theories were analysed and
confronted with the experience of a longitudinal study conducted in an action research (AR)
within a consumer goods company. Such approach follows “the theory-building process [that]
occurs via recursive cycling among the case data, emerging theory, and later, extant literature”
(Eisenhardt and Graebner, 2007, p.25). Consequently, this article combines a multistep literature
review and analysis (steps 1 to 4), with an action research approach (developed in two cycles), as
briefly shown in Fig. 1 and described in the following sections.

Fig. 1. Research Design.
2.2 Multistep literature review

As a starting point, the challenges and basic principles associated with the “soft side” of the
ecodesign management were analysed in the established ecodesign literature (step 1).



Step 2 furthers the soft dimension of a previoudesyatic review, following Webster and
Watson’s (2002) recommendation, in search of a thorough understanding of the literature
considered. The previous review had given an overview of the state of the scientific art of
ecodesign integration, focusing on previously published models (Brones and Carvalho, 2015) and
led to the proposition of a systemic ecodesign integration model. Additional bibliometric
techniques and content analysis were used in this complementary study, including simple
statistical treatments and graphs to analyse the content of internal information, after encoding with
the main constructs identified in step 1.

The management approach of integration was encoded in order to analyse their distribution and
evolution (Carvalho et al., 2013). This set of models, considering a relevant sample of the
ecodesign integration literature since the 1990s, was studied in depth taking into consideration the
“soft side” integration approaches cited in the models and the associated content of the articles, so
as to systematise and to synthesise the contributions to the research topic and to enable to discuss
the key constructs found. The publications were also classified according to their level of
perceived relevance to this specific study.

To better understand how human aspects can be considered for ecodesign implementation, step 3
explores the complementary qualitative reviews conducted on change management approaches,
from different trends of the social sciences.

Step 4 explores an additional layer of publications through a specific search on the new concept of
Sustainability Transition and Transition Management. This process, linking to the conclusions
from previous researches, led to identifying new propositions and recommendations for ecodesign
integration seen both as a business objective and a research object.

The main sources and references for the reviews conducted on change management issues in steps
1, 3 and 4 are listed in Table 1. Within the different sources, the main data collected (content
analysis and field data) were classified, clustered, and organised using affinity diagrams, suitable
for dispersed data (Fleury et al., 2016, Mohamedally and Zaphiris, 2009). A five-step bottom-up
sorting procedure was used: (1) determine the theme; (2) gather the data; (3) sort the data into
clusters; (4) choose the heading, and (5) draw the finished diagram with blocks of information.
This procedure led to the proposition of the framework as a synthesis of the four complementary
sources, including the main constructs identified from the conclusions of the reviews and content
analysis, and interpreted within the company field experience.

In a parallel perspective, following the AR principles and methods, such propositions were
considered in an applied field study on ecodesign integration as presented in the next section.



Table 1

Main sources and references for change management issues (steps 1, 3 and 4).

ECODESIGN MANAGEMENT/ SOFT SIDE

Boks, 2006

Boks, 2008

Charter and Tischner, 2001
Cohen-Rosenthal, 2000
Jabbour, 2013

Jabbour et al., 2013

Step 1

See section 3.2: analysis of 52 references with integration models (selected from an
initial pool of 80 references identified in database searches and a recycling process

Step 2
of other publications)

ORGANISATIONAL THEORY

Barley and Tolbert, 1997
Bascoul and Moutot, 2009
Bititci, 2007

Burnes, 2004

Erhenfeld, 2008

Ford and Ford, 2010
Giddens, 1984

Groysberg and Slind, 2012
Loorbach et al., 2009
Verhulst, 2012 (R)
Vladimirova, 2012 (R)

Step 3

I-.-(

Kerga et al. , 2011

Lenox and Ehrenfeld, 1997
Lofthouse 2003,

Lofthouse 2004,

McAloone and Evans, 1999
Murillo-Luna et al., 2011

BEHAVIOURAL THEORY

Ajzen, 1991

Amabile, 1993

Armitage and Conner, 2001
Gollwitzer, 1999

Guagnano et al., 1995
Ibtissem, 2010

Kahneman et al., 1991
Mazar and Zhong, 2010
Ones and Dilchert, 2012
Osbaldiston and Schott, 2012
Prochaska and Di Clemente, 197"
Prochaska et al. , 2009

Rise et al., 2003

Ryan and Deci, 2000

Stern, 2000

Szeler and Melberg, 2014 (R)
Unsworth et al., 2013

Legend: (R) = Review from the previous literature on the subject.

The main references are in bold.

2.3 Action research approach

Petala et al. 2010,

Stevels, 2007,

Verhulst, 2012 (R)

Verhulst and Boks 2012
Verhulst et al., 2007

Zahari and Thurasamy, 2012

NUDGING

Dolan et al., 2011

Hausman and Welch, 2010
Johnson et al., 2012

QOullier and Sauneron, 2011
Szeler and Melberg, 2014 (R)



Albeit increasingly recommended in Operations Manag® (OM), AR has scarcely been
documented for ecodesign studies (O"Hare, 2010), as confirmed by searches in the Scopus
database, with less than ten studies using AR in the field during the last 20 years. However, this
method should be considered mature, since Lewin and his colleagues coined the expression and
principles in the 1940s as a way of learning about organisations by trying to change them (Lewin,
1946).

Westbrook (1995) claimed that AR, although it can be seen as a variant of case research, brings a
real new paradigm to research in OM, which Coughlan and Coghlan (2002) later developed,
arguing its relevance and validity to address the operational realities experienced by practicing
managers while simultaneously contributing to knowledge. According to Karlsson (2002), “there
are incomparable potential benefits of deep insight also on causality and the possibilities of
experiments on the field are rather unique. This will well compensate for criticism for lack of
generalizability”.However, different approaches, applied to research on change, have been subject
to severe critiques regarding their neglect of the context and the process of change, as well as of
the relationship between researchers and practitioners within the research process (McDermott et
al., 2008). According to specialists, AR was claimed as especially suited to organisation change
projects (McDermott et al., 2008, Williander and Styhre, 2006).

For quality AR, Thompson and Perry (2004) recommended including two related but distinct

views — the core in-company field research project and the generalising research project.
Accordingly, this research combines general AR principles and specificities from Insider Action

Research in a longitudinal study to capture the change and transition aspects of the soft side.

The field research was performed along five years, within a study associating the University of
Sé&o Paulo and a leading Brazilian cosmetics company - the first author of this article being with
both organisations, in a situation characteristic of an insider action researcher (Coghlan 2007;
Holian and Coghlan, 2013).

The company has been recognised by different types of stakeholders in Latin America for its
strong commitment to sustainability, as embedded in the company’s values and identity (Sahota,
2014). In line with these commitments, the firm has launched a company-wide ecodesign program
in 2011. The company had already implemented a number of corporate and product initiatives
towards reducing associated environmental impacts for several decades, but had not yet
considered ecodesign in a systematic way.

This program, or the applied side of the AR study, allowed a change management experiment in
real field conditions, and was conducted in two implementation cycles of planning, action, and
fact-finding concerning the result of the actions (as recommended by Coughlan and Coghlan,
2002), conducted from 2011 to 2015. The main activities, led within cycles 1 and 2, followed a
“Plan-Do-Check-Act-like process” for selecting, customising and implementing ecodesign
practices considering both hard and soft sides. This article exploits the change management
aspects of the experiment.

The summarised results were based on multiple sources of data and evidences collected during the
five-year period, including several sets of workshops and individual interviews from different
publics within the company (from different functions and hierarchical levels), observations during
tool development and applications, and along eight associated product development projects. Also,
a meta-analysis and the monitoring of the AR was conducted at different stages and between
cycles (Coughlan and Coghlan, 2002), using an Ecodesign Maturity assessment (Pigosso et al.,
2013) as well as formal presentations and discussion of on-going work and partial results in
international conferences and with academic experts from several Brazilian and European
Universities. Data analysis included triangulating different sources, critical analysis and



confrontation with previous theory in search of sger validity for such a reflexive, collaborative
and interventionist study typical of AR (Coghlan, 2007).

3. Results

In this section, the results from multistep literature reviews conducted on different aspects of
ecodesign soft side and change management issues are synthesised, leading to the emergence of an
ecodesign transition framework.

3.1. Learning from the “soft side of ecodesign”

The concept “Soft Side of EcoDesign” has been formalised by Boks at Delft University of
Technology, referring to a variety of sociological, psychological and even intangible factors that
ecodesign research should address (Stevels, 2007). Stevels narrated how this innovation was
presented at the Electronics Goes Green Conference in Berlin in 2004, with the provoking title
“EcoDesign in Industry is not an Environmental Issue”: “It shocked part of the audience but it was
an eye-opener for some participants as well” (Stevels, 2007, p.176).

Based on a literature review, Boks (2006) concluded that previous publications did not provide
enough insight to understand the role of socio-psychological factors in the context of ecodesign
operationalization. Additionally, he identified the main perceived success factors and obstacles for
the dissemination of ecodesign information from a series of interviews with major electronics
multinationals in Japan and South Korea in 2003, and concluded that the most important hurdles
appear to reflect more social-psychological issues: the gap between proponents and executors,
organisational complexities, and unwillingness to cooperate (Boks, 2006).

Going back to its origins, ecodesign management and organisation principles have emerged as
secondary insights to the (technical) principles of ecodesign consolidated during the late 1990s.
For example, Lenox and Ehrenfeld (1997) explored the “environmental design capabilities”, based
on a literature review and four case studies. In an exploratory study on implementing ecodesign
principles in several companies, McAloone and Evans (1999) introduced the overall concept of an
observed sequence of change facing change management issues. Charter and Tischner (2001)
featured that it is “important to consider ‘soft factors’ such as organisational structure, systems,
communications and corporate culture”, and that ‘soft issues’, aimed at gaining involvement from
business functions, are essential to address.

Nevertheless, this trend has further progressed relatively slowly, even after Boks™ initial studies.
For instance, Kerga et al. (2011) argued that companies should develop capabilities and resources
to face these challenges. This view is also found for the “greening of companies” more broadly,
recognising that technical changes related to environmental management require human and
organisational commitment (Jabbour et al., 2013).

Ecodesign integration can follow top-down approaches driven by management leadership, or
alternatively bottom-up initiatives - technical projects emerging from the field (Charter and
Tischner, 2001; Stevels, 2007). Complementary knowledge should be brought from the social
sciences to wider change management perspectives, consequently rising novel and more effective
approaches on ecodesign integration, strongly connected to industrial contexts. These new trends
will be explored hereafter, identifying the main constructs and bringing theoretical references from
other disciplines.

3.2 Change management approaches in previous ecodesign integration literature



The content referring to change management has been recently analysed in the corpus of 52
integration models, by an in-depth analysis conducted by Brones and Carvalho (2015), in a
systematic literature review. Table 2 presents the compilation of these approaches encoded
following the main types of integration approaches as commonly discussed in the literature (top-
down, bottom-up, or mixed). The references were also classified according to their level of
alignment with the purpose of this research, i.e. if they introduced instructive integration
principles in one or in several of the dimensions considered (systemic levels, consideration of
innovation management principles and detailed change management approaches).

The analysis reveals that 44% of the models do not consider change management issues at all,
which confirms the general priority given to technical aspects. Then, the most common
approaches recommend top-down ecodesign implementation or mixed approaches (23 % each),
more frequently than bottom-up integration (10%), as indicated in Table 2.

Additionally, Fig. 2 represents the evolution over time of the change management approaches

considered in the 52 models. This distribution does not show an increase of any particular type of

approaches along time. The first mixed approaches have been mentioned since 2000, but they
have not increased in more recent publications. The qualitative content analysis of these

publications is summarised in Table 3.

In the 52 models, several important barriers or success factors associated to change management
principles were mentioned. For the top-down strategies, for example, the risks of inter-functional
conflicts, multifunctional implementation team with top management support, and goal setting are
important issues. From bottom-up initiatives, awareness raising and training, pilot or
demonstration project, new behaviours needed combining creativity and motivation, multi-
stakeholders networking and action learning are a set of propositions for successful ecodesign
integration. Even if some sensible general advice is provided (e.g: “need for systemic transition
with technological, social and cultural changes; importance of inter-disciplinarity”, by Vezzoli and
Manzini, 2008), the change management recommendations from these models appear quite
fragmented and lack an organised and coherent structure.

From this content analysis, it was concluded that the change management perspective is a
secondary perspective for most of these models, except for Verhulst and Boks (2012), which
represents the recent expression of the “soft side” research trend. This was the only model of the
group analysed that was specifically built toward this dimension of the ecodesign integration
challenges.

Verhulst and Boks™ model (2012) is a circular framework primarily based on Levin's three-stage
change process (unfreezing, changing and refreezing). The authors presented it as a descriptive
model, with limited prescriptive function, as confirmed in Verhulst’'s PhD thesis (Verhulst, 2012),
recommending further research in this direction.

Hence, it is difficult to raise any convergences or tendencies from the diversity of suggestions
indicated in this fragmented set of models and publications. Above all, this corpus of ecodesign
literature provides almost no indication on how to conduct and to follow up these change
management processes, and does not report detailed application examples of this field experience.
Finally, this overview confirmed that the arena of change management for ecodesign integration is
still a challenging issue where other knowledge and experiences could be more deeply explored
from social sciences standpoints.
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Table 2

Classification of change management approaches in the 52 ecodesign models.

Change Bottom Bottom u
management Not addressed Top down P Total
up + Top down
approach
# of Models
GeE 1) 23 5 12 12 52
% of Models 44% 10% 23% 23% 100%

References

Higher
alignment

Medium
alignment

Lower
alignment

Crul et al., 2009;
Handfield et al., 2001;
International Standard,
2002; Kara et al., 2005
Ritzén, 2000; Stevels,
2001; Verhulst and
Boks, 2012.

Dewulf and Duflou,
Hassi et al., 2004; Goffin, 2012;
2009. Hermenau et al.,

2005; Olundh, 2006;

Pigosso, 2012.

Van Hemel, 1998.

Ammenberg and
Sundinb, 2005; Bhamra, 2004; Le
Donnelly et al., 200€ Pochat et al., 2007;

Fiksel,

Alakeson and Sherwin, 2004; Baumann 1993:

al., 2002; Berchicci and Bodewes, 2005

Robert et al., 2002; Van Hemel and \I\;Zizz(i):iand Hallstedt et al., 201CSimon et al., 2000;
Cramer, 2002. 2008 '’ International Tingstrom, 2007.

Standard, 2011;
Jeganova, 2005.
Bovea and Perez-Belis, 2012; Bucci et ¢

2012; Dusch et al., 2010; Ferrer et al.,

2012; Ghazilla et al., 2008; Howarth an(CarriIIo-

Hadfield, 2006; Jones et al., 2001; Kesk . .

Hermosilla Arana-Landin and .
et al., 2012;Lewandowska and . Kengpol and Boonkani
3 . et al., 2010; Heras-S, 2011;

Kurczewski, 2010; Neal and Heintz, 20C . .2011.
. . Lofthouse, Sherwin and Bhamr:
Nowosielski et al., 2007; Poyner and
: - 2006. 2001.
Simon, 1996; Ramani et al., 2010;
Spangenberg et al., 2010; Trappey et al
2011; Waage, 2007; Yang and Song, 2(

ONot addresseda Bottom-up (BU) @ Top-down (TD)mBU + TD
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T

%
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% i Eni
[
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Fig. 2. Evolution of change management approaches in ecodesign models (1993-2012).

Table 3:
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Change management approaches in ecodesign integration model: synthesis of the classified
content.
(main observations indicated in bold)

BOTTOM-UP TOP-DOWN BOTTOM-UP + TOP-DOWN

Paths and approachéspend on the compan; 3 main
human factors: employegsarticipation , training ,
resistance to chang€Verhulst and Boks, 2012);

« Top management role; risksioter-
functional conflicts (Goffin, 2012)

* Awareness raising anttaining included in
management practices (Pigosso, 2012)

Multifunctional implementation team with top management
support starting withpilot / demonstration project (Crul,

2009)
» Top management role; ensur®ss-

functional approach and involvement of th
whole value chain; promote internal and
externalcommunication (International
Standard, 2011)

» Demonstratiorpilot with external expertssupport, bringing
expertise and helping in the initial change; focus on the R &
D department, involving other functions (Le Pochat et al.,
2007)

Transformational change towards
sustainability requirpeoplewith
adaptedorofiles (e.g. profile T) and
newbehaviours creativity,
motivation, multistakeholders
networking (Hassi et al., 2009)

Senior management role wittcentives,
systematicontrol, and indicated tools.
Importance otommunication between
organisational levels with a common
language (Hallstedt et al., 2010)

Need to develop an "ecodesign mentality", involving
motivation, commitmentjearning, education and creativit
the importance of high and middle management support
(Tingstrém, 2007)

Top-down approach associated with the practical applice
bottom-up with simplicity. Different users/level: designers;
product manager; senior management (Kara et al., 2005)

» Top-down approach tdeploy Strategyto

» Need for systemic transition with the projects (Olundh, 2006)

technological, social and cultural
changes; importance of
interdisciplinarity (Vezzoli and
Manzini, 2008)

» Environmental policy driver for
implementing and improving management
system (POEM). Top managemesnpport;
management group provides qualified
personnel, technology and financial
resources for implementation and continuc
improvementmandatory e.learning
program (Donnelly et al., 2006)

 Top managemersupport necessary; bottom-up or top-down
integration (nternational Standard, 2002

Providinginformation to support
ecodesign education to build tagrit
knowledgefor designers.
Importance of meeting the cultural
requirements of designers
(Lofthouse, 2006)

Initial and sustainechotivation; "environmental
champions" andengagemenof senior management
(Bhamra, 2004)

Need for corporate sponsor and support of middle and upper
managementCelebrate successes; learn from tpidot and
apply in other projects. (Handfield et al., 2001)

Group of people responsible for transferrir
Life Cycle Design into company practices;

generate sufficierknowledge (Hermeneau _— .
et al., 2005) » Competenceacquisition, change of mind necessary.

Evolution of the compangulture and interaction with
stakeholders (Stevels, 2001)

» Develop newcapabilities
incrementally to ensure that they ¢
properly adapted to thmilture and
existing organisational processes

(Fiksel, 1993) » Top managemersupport; cross-functional

teams; education aridhining , support of
environmental specialists (Ammenberg an
Sundinb, 2005)

« |dentification of the organisational change field, and
consistent management behaviour. Key implementation
factor: goal setting, knowledgalevelopment, adequate
resources, anchoring at all levels, and focusiodividuals.
Action learning for knowledge and skills building
Commitment to desired change must be created to make
sure changes are accepted and durable. (Ritzén, 2000)

» Main driving force commitment and
motivation of senior management. Internal
motivatorstkknowledge, communication
attitude, and environmental awareness
(Jeganova, 2005)

Conceptual ARPI framework (Analyse, Report, Prioritize,
Improve) aims to break some commamganisational
barriers. EnvironmentalChampionshavetraining and
awareness-raising roles (Simon et al., 2000)

« Importance of sustained management
support (Dewulf and Duflou, 2004)

3.3 Bringing additional knowledge from the change management literature into the specific
challenge of ecodesign integration

In order to consolidate and to complement previous findings, a wider qualitative review of the
literature on change management brought additional knowledge from the social science theories to
give rise to novel insights applicable at firm level.

Promoting change in organisations is recognised as a complex task, as seen from failure rates of
change projects estimated between 50 and 80% (Ford and Ford, 2010; Verhulst, 2012;
Vladimirova, 2012). According to Boks (2006), change management mainly has to face individual
and organisational resistance to change processes.
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Other important organisational theories brought the fundamentals for understanding the dynamics
of organisation changes, such as the structuration theory (Giddens, 1984), which states that
societal change arises from of the interaction between actor and structure. In fact, structure is both
a medium and an outcome of human practices and activities within organisations: Giddens” theory
argues that the structure that creates routine is continuously embedded in the culture in the course
of the action that creates structures. This structuration theory was completed by the
institutionalisation theory (Barley and Tolbert, 1997), deepening the links and the dynamic
process between new practices and action structure in organisations, besides detailing the
structuration process with methodological guidelines.

A key concept from organisational studies, the “status quo bias”, states that people are reluctant to
change owing to the disadvantages of leaving the current situation appear greater than the
advantages of changing. More recently, social scientists have brought new insights on behaviours
to overcome this barrier, seen as a key challenge and opportunity to evolve to a successful change
(Ford and Ford, 2010).

Several authors tried to bring organisational change management approaches to sustainability
programmes, using the Change Wheel Model (Kanter), including nine drivers, or the Morgan
Model, based on three essential steps: change intentions and attitudes; define and shape target
behaviours; and structure means to obtain the behaviours. In her review, Vladimirova (2012)
compared different models addressing the process of change (How). The original model by Lewin
is still a major reference, but should not be seen separately from the other three elements, which
comprise his “Planned approach to change”, i.e. Field Theory, Group Dynamics and Action
Research (Burnes, 2004).

Verhulst's (2012) study on the human side of sustainable design implementation from the
perspective of change management approached change at an organisational level, although she
recognised that this evolution would also require changes in behaviour at a personal level.
Organisational change management intends to take an organisation through the transition from
today to a new future state. A successful enterprise transformation requires a holistic and
systematic approach that crosses organisational boundaries and integrates viewpoints from
multiple stakeholders, methods, and tools (Vladimirova, 2012). If sustainability perspectives call
for such a strategic transformative change, several dimensions have to fully address the
complexities of such evolution, including content, context, and process. Vladimirova (2012)
proposed three models to address the content (What), such as the second-order change from Levy,
(1986) and Mintzberg's change cube of 1998. More recently, the business transformation model
(Bititci, 2007) comprehends eight necessary business components: value streams, strategy,
organisation, people, processes, systems and resources, leadership and performance measurement.

From this overview, three main implications can be proposed. Firstly, even though some
convergence in general principles can be seen (transformative process, need of a
systemic/multilevel approach involving organisational and individual dimensions), there is still a

lack of consensus on how to plan and to implement this change process at a firm level for
sustainability integration. Secondly, the behavioural dimension (e.g. expectations, intuition and
judgment, individual decision-making processes, biases, power conflicts) has scarcely been
studied for ecodesign integration (Szeler and Melberg, 2014), which was confirmed by the content
analysis presented in section 3.2. Thirdly, there is still a lack of prescriptive methods applicable to
organisations, which could guide the introduction of sustainability concerns.

Looking at the individual dimension, the behavioural change theory can complement
organisational change approaches facing organisations. The Transtheoretical Model (Prochaska
and Di Clemente, 1977) was proposed to assess and to improve the readiness of an individual to
act on a new healthier behaviour. More recently, Prochaska et al. (2009) explored this model to fill
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the gap of the underdeveloped change theory, research, and practice for organisations. Leaders
could apply the stages-of-change dimension approach from the Transtheoretical Model to reduce
resistance, increase participation, reduce dropout, and increase change progress among employees
(Prochaska et al., 2009).

Recent works by psychological experts have highlighted opportunities of using the behavioural
theory for policy-making to encourage lifestyle changes considering sustainability requirements.
A new approach named “green nudges” emerged.

Nudging refers to new types of incentive strategies, capable of leading individuals to make choices
in the collective interest, without being seen as prescriptive or guilt-inducing (Oullier et al., 2011,
Selinger and Whyte, 2010). No previous study has been found using nudging techniques to
influence professional attitudes and choices in the direction of sustainable innovation. An
approach using behavioural knowledge, including green nudges, could be an original route
towards encouraging ecodesign integration at individual level.

An initial original experiment of green nudging in a private company context was conducted in
2013 in cooperation with the Technical University of Denmark (Brones et al., 2014). However,
this approach may be necessary to make change strategies more effective in complex businesses
and in human organisational situations, in which management styles evolve and rely on more
autonomous individuals and teams. The study concluded that further research and application of
sustainable changes would benefit from considering individuals’ engagement, including
behavioural aspects, interaction with project teams and higher-level business organisations.

Acknowledging the challenges identified for positively applying change management strategies to
promote sustainable practices at firm levels, recent social theories coming from wider
sustainability studies can help fill these gaps, as proposed in the next section.

3.4 Transition Management, a co-evolutionary approach for sustainability challenges

The concepts of transitions have initially been developed for large-scale socio-technical systems
such as energy supply, transport, etc., motivated by public policies toward sustainability in
Europe. As Geels (2005) stated, Transition research is developed in co-evolutionary approaches
and highlights multi-dimensional interactions between industry, technology, markets, policy,
culture and civil society. A comprehensive review on transition studies showed this development
within the last fifteen years, with a new field of “sustainability transitions” represented by up to
100 scientific papers per year, and Transition Management (TM) as one of the main strands
(Markard et al., 2012).

Transition involves far-reaching changes along different targets: technological, material,
organisational, institutional, political, economic, and socio-cultural (Markard et al., 2012).
Generally, Transition scholars emphasise that transitions are long-term and complex processes
(often lasting several decades). 'Transition' is often used interchangeably with the term 'systems
innovation' (Kemp and Rotmans, 2005). In particular, according to Loorbach (2007), Transition
Management is a framework to steer future change. TM is based on a different process-oriented
driving that attempts to mediate uncertainty and complexity with management intervention.
Currently, TM is broadly applied to stimulate sustainability transitions in the scale of regions,
cities and communities as well as to initiate transformations in socio-technological systems
(Rotmans and Loorbach, 2009, Loorbach, 2010).

The Dutch TM concept was rooted in the complex systems theory and in recent social models and
originated descriptive and prescriptive operational principles. TM was designed to deal with key
problems observed in sustainability transitions (complexity and distributed control; short/long
term; danger of lock-in; political myopia) in an integrated way. TM is based on complementary
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elements: 1) development of long-term sustainability visions and overarching joint strategies, 2)
organisation and mobilisation of a multi-actor network, execution of projects/experiments, and
finally 3) monitoring and evaluating as inputs to the collective learning process (Kemp et al.,
2007).

Few pioneering companies have reported moving beyond traditional Corporate Social
Responsibility to transform their value chains and markets along with their internal organisation.
This systemic perspective on transformative business strategies has so far lacked in the literature
(Loorbach and Wijsman, 2013). It is proposed here as a useful and original source toward a more
effective ecodesign integration.

3.5 Towards an ecodesign transition framework

The intended synthesis of different knowledge areas is represented in Fig. 3, with the need to
determine how TM approaches could address ecodesign integration challenges. A deeper
understanding of sustainability transition gave rise to TM as a governance approach including a
framework for experimental implementation. TM is based on a central multi-level concept that
describes the dynamics of a transition as the interactions between strategic, tactical and
operational levels. One of the claimed advantages of TM is the possibility to bridge the gap
between top-down planning and bottom-up incrementalism, using new types of interaction and
cycles of action and learning, with a deeper stakeholder management (Loorbach and Wijsman,
2013).

15



Fig. 3. Joining several change management approaches for ecodesign integration.
A, B: “soft side of Ecodesign”; A: sociological - organisational approaches; B: psychological approaches.

Interestingly, the principles of TM present high convergences with the ecodesign integration
model previously elaborated (Brones and Carvalho, 2015), based on a synthesis of the ecodesign
literature and previous field experiences, as represented in Fig. 4.
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Fig. 4. Systemic multi-level approaches from transition management and ecodesign integration

Thus, both models share the multi-level principle, the same three levels definitions (strategic,
tactical and operational) applicable to a company context, and the complementarities of top-down
and bottom-up transformation dynamics. Another strong similarity is that both approaches were
developed by action research.

Hence, building on such coherent and synergies between TM principles and the conclusions from
previous studies on ecodesign integration, a framework was progressively elaborated,
complementing and refining previous propositions (Brones and Carvalho, 2015). This proposition
could help fill the gaps found on earlier attempts to bring change management notions to the
challenges of ecodesign implementation, and could be applicable to organisations interested in
promoting ecodesign implementation, oriented on the soft side (organisational and behavioural).
Table 4 proposes an adaptation of the TM approaches applied to the context of product
development challenges in a company background. TM at Strategic, Tactical and Operational
levels (left column), translates into general principles and activities and needed capabilities
described in the three central columns (Loorbach, 2007). These recommendations were converted
into a series of principles applicable to the more specific purpose of introducing environmental
concerns into product innovation related activities at firm level, as summarised in the right
column. These guidelines were formulated in order to help a company build its own pathway
toward more sustainable product innovations. The main topics have been labelled through key
constructs, identified from the main recommendations of previous literature (Table 3), combined
with TM principles and recommendations, and reorganised by the affinity diagramming process,
in accordance with the defined systemic structure. The five key constructs are: Planet at the
strategic level; Public and Program at the tactical level; and Pilot and People at the operational
level.

Thus, this set of principles were developed within the whole action research to compose a full
“ecodesign transition framework” (ETF), to complement previous findings and propositions that
addressed the technical aspects of ecodesign integration. Besides summarizing the key findings
from multistep literature reviews presented in the previous sections, this proposition of TM
principles was also applied to the company field study, within the empiric part of the action
research undertakings, as summarized in the next section.

Table 4
Transition Management Principles adapted to ecodesign integration
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™ TM activities PATHWAY: applying transition principles
principles & to ecodesign integration
capabilities
Strategic * Define or update the long term
Defining corporat System thinking amk_)ltlon of the organisation in
and long term Problem o ot environmental sustainability
o y Envisioning " . .
objectives of structuring, Creativit * Align Product innovation strategy
innovation and  envisioning, iy Planet with the environmental ambition
3 Communicatior . .
environmental long term « Monitor the long and midterm plan,
L and network r
sustainability, goals : and maintain coherence between
: skills - :
based on life cycl corporate vision and business
thinking principles processes
» Engage/influence the different groyps
Tactical Public qulved in the deployment of
Deploying and Negotiation enylronmental goals and procedurés
piloting the Translating,  Coalition (middle management)
environmental agenda- building « Formalise a plan for progressing
strategy in the bundlng, Communicatior toward a higher integration of
TG O] USSR CONSEeNSW: o o0am  environmental sustainability within
processes and building me Product innovation processes
Instruments « Monitor and evaluate results,
progresses and gap.
» Adapt and experiment ecodesign
Op.erational Pilot tools and practices to company
Applying culture in pilot projects
ecodesign . :
principles to all _Experlment§ Learmn_g ar_1d » Engage the different groups involve¢d
.. implementatic communication , ]
related activities o . in product development to understj
. n, mobilizing Project . . )
for decision and to apply ecodesign principles gnd
. actors Management :
making and People  tools (internally and externally/
product supply chain and innovation partners)
performance » Capacity building and associated
monitoring

4. Action research results and analysis

During the initial planning of the applied research programme, the development and
implementation of more structured ecodesign practices within the company were initially
perceived as essentially technical objectives and tasks. However, during the programme execution,
the diffusion challenges rapidly came out as key challenges for the success of the initiative.
Corroborating the statements from the promoters of the soft side of ecodesign, as indicated in the
literature and as confirmed through several exchanges with specialists from Brazilian and
European universities, the change management dimension called for greater attention than initially
expected.

During the five years of the programme, resources from previous experiences reported in the
literature as well as more theoretical principles were used to promote the adoption of ecodesign,
bringing a return on experiencing such principles. The Transition Management approach and
format presented in the previous section appeared to be suitable to structure and to report the

18



efforts, as shown in Table 5, which recapitulates the main ecodesign integration initiatives,
conducted in the company within the two cycles of the implementation program.

Cycle one was more focused on tool creation, to complement the existing quantitative
environmental calculator used since 2010, with an expected progressive and voluntary adoption of
the new tools and practice based on positive results. The options were chosen considering an early
phase of the analysis of the current practices and discussions with specialists, particularly the
Ecodesign Maturity assessment conducted in 2011 (Pigosso et al., 2013), which formalised the
strengths and points of improvement of the situation at the beginning of the initiative.

Particularly, the need for a broader understanding of basic concepts and key practices in ecodesign
and sustainability was identified as critical for motivating the change. To fill this need, a
qualitative benchmarking study was conducted to inspire the NPD teams with ecodesign examples
and explanations. The results were successfully diffused internally through an ecodesign week and
exhibition, with over 300 visitors.

After this initiative, a creative ecodesign workshop based on design thinking approach for training
and practicing ecodesign in multifunctional teams of NPD projects was developed, and applied for
9 different product development projects. More than 70 people participating in the innovation

process were involved and trained.

The ecodesign tools and practices promoted the reduction of environmental impacts in simple new
products development (such as packaging mass reduction, or improvement of packaging
recyclability by a better choice of materials, and easier separability), and the proposal of more
innovative products concepts, which could bring significant sustainability improvements (i.e.:
New products form, delivering the product functions in a new way; for example, a solid format
instead of liquid could strongly reduce the amount of waste and associated impacts).

Also, the choice of a more “bottom-up” diffusion approach was dictated by the recommendations
of the project sponsors from the R&D management besides considering the culture of the
company and management styles. During this first cycle, no activities were performed in the
“Public” dimension, which can be considered a weakness, a posteriori

After an intermediate evaluation of the results, conducted at the end of cycle 1, cycle 2 was more
focused on the application and diffusion of the tools developed during cycle 1, trying to
disseminate the pilot initiatives more effectively. This explains why more diverse “soft” initiatives
were conducted, along with the fact that the concept of TM for ecodesign gained consistency
during this period. The right column referring to cycle 2 in Table 5 shows the broad range of
initiatives conducted in order to strongly incorporate advanced ecodesign, purposefully covering
the three levels and different actors involved in the product innovation activities.

Also, the nudging experiment helped the leading team and the whole organisation be more aware
of the limited intake of ecodesign after cycle 1. For instance, interviews conducted with a sample
of 26 people from Marketing and Product Development showed a very high declared intention to
practice ecodesign (80% strongly agreed or agreed) but at the same time many of them showed a
low awareness of the technical initiative and tools. Thus, they may possibly only have declared an
opportunistic adhesion, as can be interpreted from some qubtaterid to practice ecodesign,

but cannot really tell as | do not know how it will affect my Wotk is very easy for marketing

people to agree with the intention to practice ecodesign and use the tools as it won’t affect our
work’.

Then, different activities were planned and carried out for further motivating, promoting collective
learning, knowledge management and engagement of key internal stakeholders in accordance with
the TM principles of the ETF.

Hence, the integration plan included several channels to reach and to engage the target marketing
and product development groups, involving intermediary management and prioritising direct
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contacts and participative flexible interactions, which must be compatible with each group
priorities and busy agendas. Different media were used, such as e-learning, diffusion of video
material, face to face and group meetings.

A Gatekeepers training was experienced for disseminating ecodesign through participative
exercises as non-compulsory activity aligned with company culture, but had little effect due to the
lack of engagement of potential users and management.

Then, a short electronic ecodesign training course was developed, in order to promote a wider
dissemination and awareness rising to different audiences involved in the innovation processes,
from different functions, as suggested by the R&D director. This course was created and released
with the support of the Human Resources department, as an important actor for such wide
initiative in a large company.

Along cycle 2, regular meetings were held with management at different level (NPD managers,
but also the higher management from Business, Innovation and Corporate Sustainability). The
advances and observed challenges were reported and discussed, and a greater support to the
diffusion activities was requested. Also, the necessity for a stronger coherence between strategic
commitment, tactical activities and decisions, and the operational reality in individual projects
were raised and discussed.

At the end of the second cycle, a balance of the programme was conducted which showed a
significant progress of maturity in terms of integrating environmental concerns in different aspects

of the innovation processes and activities of the company. This balance was shared with the
representatives of the innovation and sustainability teams at different hierarchical levels, showing

the progresses and the points for future improvements, as discussed below.
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Table 5
Ecodesign Transition Management principles applied to the company field study

G MAIN ECODESIGN TRANSITION INITIATIVES
themes CONDUCTED IN-COMPANY
CYCLE 1 (2011-12) CYCLE 2 (2013-15)
Strategic « Support of R&D and directors as . Ecode_sign_ prog_rgssively recogni_sed and adoptéte
Problem A Sustainability Vision and Strategic Plans.
. sponsors of ecodesign initiative. L
structuring, Planet . . AR  Plan elaborated with high level management to befter
L ¢ Alignment with Sustainability . -
envisioning, lony Strate articulate and to deploy corporate goals with New
term goals 9y Products Portfolio within Business Units.
« Ecodesign diffusion challenges considered with
Development Managers and Innovation directors gnd
innovation top management aiming at positively
Public influencing Development and Marketing users.
« Collaboration with the group in charge of PDP
Tactical management to incorporate ecodesign rules in PDP
Agendabuilding, with macro guidelines.
negotiation,
networkin  Formal ecodesign program initiate . .
g with intial Matuny assessments | 22 EE2 00 PR KRR o and
Program and |r]termed|ate reviews, with a engagement ’
E@ el T Ee (e gE: * Maturit asséssments and final review planned in the
« Initial focus on tools, customisatiol | y P
- . ate 2015
 Collaboration with external expert:
» Ecodesign tools and principles applied to 6 other
* 3 new tools experimented in 2 Development projects, with formal follow-up and
product development projects. support by the ecodesign team.
Pilot « Collaboration and training in » Ecobenchmarking tool developed in 2015 and applied
collaboration with an external to Development project as a pilot.
Design agency * Collaboration and training of external Design agenties
Operational RIS
e e * Interviews and workshops to
|mpl_§mentat|on understand expectations and barri ¢ Gatekeepers training, focusing on motivation (but
mobilizing actor. from Developers and Marketing with limited results).
« Communication activities: « Emphasis on diffusion activities: e-learning materigl
People ecodesign exhibition (300 + and course; networking; mini exhibition of tendendies
visitors), training courses, lectures for ecodesign.
with specialists. * Nudging workshops and experiment conducted in
* Marketing audience seen as more 2013.
complex to engage.

5. Discussion

This exploratory research has led to combining TM principles with a systemic ecodesign
integration model to elaborate a promising “ecodesign transition framework” (ETF). The approach
was not reported in previous literature, which was confirmed by a search in the Scopus database,
where no article was found combining TM and ecodesign or synonymous expressions. This
proposition is seen as a new synthesis of diverse sources from the engineering literature and social
sciences, building on similarities and complementarities.

Adapted TM principles are expected to allow analysing and influencing the evolution of
innovation practices considering sustainability requirements in a more effective way than former
change management attempts, as observed in the review of the literature and published models. In
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fact, the TM approach was cited in a recent review on sustainable innovation, but it was
considered unsuitable to a company context (Verhulst, 2012). Based on a new and deeper
exploration into the field of TM, which has recently extended from the initial application on larger
societal systems (such as cities or regions), a different conclusion can be derived, that is, TM
principles can also be applied at firm level. TM provides a new management approach, with a
framework for ‘guided evolution’, seeking to balance emerging changes, bottom-up innovation,
guiding visions and collective agenda-building processes, which can address company challenges
(Loorbach and Wijsman, 2013). Also, TM presents remarkable convergence with a previous
company-oriented systemic synthesis on ecodesign best practices and principles.

Moreover, TM recommendations can be related to broader business management tendencies.
Groysberg and Slind (2012) concluded a recent research project focused on the state of
organisational communication in the*2dentury, in which the command-and-control approach to
management is no longer viable and lateral and bottom-up communication have become as
important as the top-down one. This view strongly echoes a trend that emerged in the 1990s, with
the 8" Discipline based on systems thinking and organisational learning. Senge and Sterman
(1992) identified the development of new modes of organisation, more flexible and less
hierarchical and authoritarian, giving increasing space to individual decision-making and
innovation. Managers were advised to become 'systems thinkers' as well as better learners,
forming collaborative action research partnerships to develop new tools to accelerate learning.
Applying those tools embedded in systems thinking to real organisations would convert
companies into learning organisations (Senge and Sterman, 1992).

The parallel field observations inside the company also influenced the emergence of the ecodesign
transition framework. For example, a potential effective concept that arose from the nudging
experiment and behavioural background was to look at the company organisation from a different
perspective, considering each target group (marketing leaders, product development, internal and
external designers groups etc.) with the following question: through whom and how could this
group be positively influenced to adopt new ecodesign practices? Thus the need to combine
bottom-up and top-down integration became more obvious; the most adapted approach was to
identify influencers, to try and to involve them in reaching the main final users (Product
Developers, Marketing Managers and Designers).

Also, along cycle 2 implementation phase, many of the decisions expected to be part of a classical
product ecodesign approach were widely discussed at the portfolio level within the debates with
Innovation and Sustainability Managers on how to promote more sustainable practices and
accelerate reduction of environmental impacts (choice of more eco-friendly material, refill
options, etc. for future projects). This tendency reinforced the perception that the intermediate
tactical level considered in the ETF was quite relevant, although very few studies have approached
this side of ecodesign integration (Brones and Carvalho, 2015).

Interestingly, the set of change management approaches in the ETF, emerging from the TM
principles and field experience, may contribute to address the most important obstacles reflecting
the social-psychological obstacles identified by Boks (2006): The gap between proponents and
executors, organisational complexities, and unwillingness to cooperate. As Ehrenfeld (2008)

argued, the sustainability challenge for a business is to adopt a new set of values and beliefs,
facing the firms’ inherent conservative cultural system, which may represent one of the main

resistances to change.

However, it is worth noting that after almost completing the second cycle of the initiative in the
company, ecodesign integration is still seen as a complex, challenging and slow evolution even in
a quite favourable context, in which sustainability issues are strongly recognised within the
company strategy. Hence, even if the observations reported from the company experience are
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consistent with the main success factors and obstacles identified by Boks (2006), the integration
was still a progressive evolution, presumably limited by second order barriers, associated with
classical change challenges, such as prioritisation issues, individual and collective interests and
concerns, or “organisational entropy”.

Nonetheless, the company maturity in ecodesign seems to be consistently evolving, as part of a
series of activities to consolidate its leading role in the Sustainability arena, involving corporate
initiatives and product innovation. This engagement characterises what Loorbach and Wijsman
(2013) call “frontrunner businesses”, which explore such transition experience, and thus could
take a favourable position in sustainable markets and develop a competitive advantage.

At the same time, from a more global perspective, this scenario could be part of the answer to the
need for a ‘triangle of change’, as argued by Tukker at al. (2008a), in which businesses,
consumers and governmental policies perform their complementary roles. Such systemic
transition in society would mean a discontinuity in production and consumption patterns, which is
a central challenge for Sustainable Operations research.

6. Final considerations

This study expands the boundaries of research in the ecodesign field by integrating the emerging
Transition Management approach designed for sustainability issues. We developed an Ecodesign
Transition Framework and explored it through an in-depth action-research. Hence, the main
contribution of the research covered in this article, combining multistep reviews, action research
and learning, is a novel ecodesign transition approach and framework for managing the soft side
of ecodesign integration.

The construction and application of an ETF contributes to the academic research that has started to
examine the need for a more structured change management approach applicable to ecodesign,
lacking in previous publications. This framework highlights the importance of five key constructs
(Planet, Public, Program, Pilot, People) proposed to compose a Transition Pathway in a systemic
perspective including the three essential levels (Strategic, Tactical and Operational), synergising
bottom-up innovation and top-down planning.

In the new context of businesses facing Sustainability challenges, in which management practices
nowadays give more room to individual and team autonomy versus directive processes, the
application of such TM principles for ecodesign integration could allow fostering more effectively
sustainable changes, considering individuals’ engagement, including behavioural aspects,
interaction with project teams and higher level business organisations in a multi-level approach.

Thus, the ETF is proposed as a tool to improve the global integration of ecodesign in product
innovation processes of companies, in a structured and coherent process, taking into account the
lessons from this research. The principles of the ETF intend to facilitate the organisation of “soft”
integration activities, filling a gap found in previous ecodesign literature.

This research, bringing knowledge from social sciences, has tried to consider the real complexity
of businesses as human organisations, and recognised the importance to be given to “soft” issues
and the probable need to use “softer” change management approaches. The ecodesign transition
approach appeared as a useful instrument to organise, to deploy and to monitor the soft aspects of
ecodesign integration, both organisational and behavioural. It is important for companies to
understand how transition cycles, as experienced in the AR company context, can be translated
into flexible and polyvalent planning and application principles. A particularly interesting result
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from our research is that the application of the ETF could be adapted to diverse specific
organisational configurations, in different companies, sectors and countries, considering cultural
specificities. For example, the dosage of top-down and bottom-up integration efforts should
definitely be chosen according to each company context.

Such adaptation will be necessary to overcome the limitations of this research, based on
gualitative exploration and in-company observations. Noticeably, this study is also limited by a
single company context, acknowledging that it is the condition to access a business organisation
from inside and to have the possibility to really experiment new solutions in a longitudinal
perspective. There are several potential extensions to this research; while our study identifies key
constructs in the ETF, it will be helpful to better understand the effects of diverse specific
organisational contexts that will certainly modulate how such observations and strategies may be
applied.

On-going research will consolidate, formalise and operationalize the diverse aspects of ecodesign
integration, both hard and soft, into a complete and coherent “ecodesign transition framework” in
order to further contribute to more sustainability integrated product innovation processes. This
participation to expand knowledge in Sustainable Operations may be a useful contribution to
broader transitions in society.

References

Ajzen, I., 1991. The theory of planned behaviour. Organizational behaviour and Human Decision
Processes, 50 (2), 179 - 211.

Alakeson, V., Sherwin, C., 2004. Innovation for sustainable development. A Forum of the Future
report, London.

Amabile, T. M., 1993. Motivational synergy: Toward new conceptualizations of intrinsic and
extrinsic motivation in the workplace. Human resource management review, 3 (3), 185-201.

Ammenberg, J., Sundin, E., 2005. Products in environmental management systems: drivers,
barriers and experiences. Journal of Cleaner Production, 13(4), 405-415.

Arana-Landin G., Heras-Saizarbitoria, 1., 2011. Paving the way for the ISO 14006 ecodesign
standard: an exploratory study in Spanish companies. Journal of Cleaner Production, 19 (9-10),
1007-1015.

Armitage, C. J., Conner, M., 2001. Efficacy of the Theory of Planned Behaviour: A meta-analytic
review. British Journal of Social Psychology, 40 (4), 471-499.

Barley, S. R., Tolbert, P. S., 1997. Institutionalization and structuration: Studying the links
between action and institution. Retrieved [insert date] from Cornell University, ILR School site:
http://digitalcommons.ilr.cornell.edu/articles/130/

Bascoul, G., Moutot, J-M., 2009. Marketing et développement durable. Stratégie de la valeur
étendue [Marketing and sustainable development. Extended value strategy]. Dunod, Paris.

Baumann, H., Boons, F., Bragd, A., 2002. Mapping the green product development field:
engineering, policy and business perspectives. Journal of Cleaner Production, 10 (5), 409-425.

Berchicci, L., Bodewes, W., 2005. Bridging environmental issues with new product development.
Business Strategy and the Environment, 14 (5), 272-285.

24



Bhamra, T.A., 2004. Ecodesign: the 'search for new strategies in product development.
Proceedings of the Institution of Mechanical Engineers, Part B: Engineering Manufacture. Journal
of Engineering Manufacture, 218 (5), 557-569.

Bititci, U.S., 2007. An executive’s guide to business transformation, Business Strategy Series, 8
(3), 203-213.

Boks, C., 2006. The soft side of ecodesign. Journal of Cleaner Production, 14 (15-16), 1346-1356.

Boks, C., 2008. New academic research topics to further eco-design implementation: an overview.
International Journal of Product Development, 6 (3/4), 420-430.

Boons, F.A., Wagner, M., 2009. Assessing the relationship between economic and ecological
performance: distinguishing system levels and the role of innovation. Ecological Economics,
1908-1914.

Bovea, M.D., Pérez-Belis, V., 2012. A taxonomy of ecodesign tools for integrating environmental
requirements into the product design process. Journal of Cleaner Production, 20 (1), 61-71.

Brezet, H., Van Hemel, C., 1997. United Nations Environment Programme. Industry and
Environment (Paris), Rathenau Instituut (The Hague), Delft University of Technology (Delft).
Ecodesign: a Promising Approach to Sustainable Production and Consumption. UNEP.

Brones, F., Carvalho, M.M., 2015. From 50 to 1: Integrating literature toward a systemic
ecodesign model. Journal of Cleaner Production, Journal of Cleaner Production, (9) 6, 44-57.

Brones, F.A., Carvalho, M.M., Zancul, E.S. 2014, Ecodesign in project management: A missing
link for the integration of sustainability in product development? Journal of Cleaner Production,
80(1): 106-118.

Bucci, Z.D., Ta, L., Forcellini, F., 2012. Product e packaging development process: a proposal
oriented to sustainability. Sustainable Innovation Conference, Bonn.

Burnes, B., 2004. Kurt Lewin and the Planned Approach to Change: A Re-appraisal. Journal of
Management Studies, 41, 977-1002.

Buysse, K., Verbeke, A., 2003. Proactive environmental strategies: a stakeholder management
perspective. Strategic Management Journal, 5, 453-470.

Carrillo-Hermosilla, J., Del Rio, P., Kénnola, T., 2010. Diversity of eco-innovations: Reflections
from selected case studies. Journal of Cleaner Production, 18 (10-11), 1073-1083.

Carvalho, M.M.; Fleury, A; Lopes, A.P. (2013). An overview of the literature on technology
roadmapping (TRM): Contributions and trends. Technological Forecasting & Social Change
80(7), 1418-1437

Charter, M., Tischner, U., 2001.Sustainable Solutions: Developing Products and Services for the
Future. Sheffield, UK: Greenleaf Publishing.

Cheng, Y-M., 2014. An exploration into cost-influencing factors on construction projects.
International Journal of Project Management, 32 (5), 850-860.

Coghlan, D., 2007. Insider action research: opportunities and challenges. Management Research
News, 30, (5), 335-343.

25



Cohen-Rosenthal, E., 2000. A walk on the human side of industrial ecology. American Behavior
Scientist, 44, (2), 245-264.

Coughlan, P., Coghlan, D., 2002. Action research for operations management. International
Journal of Operations & Production Management, 22 (2), 220-240.

Crul, M.R.M., Diehl, J.C., Ryan, C. (Eds.), 2009. Design for Sustainability - A step-by-step
approach. Paris: UNEP.

De Vries, J.; H. te Riele. 2006. Playing with hyenas: Renovating environmental product policy
strategy. Journal of Industrial Ecology 10 (3), 111-127.

Dewulf, W., Duflou, J. R., 2004. Integrating eco-design into business environments. A multi-level
approach. In: Talaba D., Roche T. (Eds.), Product Engineering - Eco-design, Technologies and
Green Energy. Netherlands: Elsevier Science BV, p. 55-76.

Dolan, P.; Hallsworth, M., Halpern, D., King, D., Metcalfe, R., Vlaev, I. 2011. Influencing
behaviour: The mindspace way. Journal of Economic Psychology, 33 (1), 264-277

Donnelly, K., Beckett-Furnell, Z., Siegfried Traeger, S., Okrasinski, T., Holman, S., 2006. Eco-
design implemented through a product-based environmental management system. Journal of
Cleaner Production, 14 (15-16), 1357-1367.

Dusch, B., Crilly, N., Moultrie, J., 2010. Developing a Framework for Mapping Sustainable
Design Activities. Design & Complexity. DRS 2010. Design Research Society International
Conference. Montreal, Canada, p. 7 - 9.

Ehrenfeld, J. 2008. Sustainability by Design: A Subversive Strategy for Transforming our
Consumer Culture. New Haven: Yale University Press.

Eisenhardt, K., Graebner, M., 2007. Theory building from cases: opportunities and challenges,
Academy of Management Journal, 50 (1), 25-32.

Elzen, B., F.W. Geels, and K. Green (Eds.), 2004). System Innovation and the Transition to
Sustainability - Theory, Evidence and Policy, Cheltenham: Edward Elgar.

Fargnolia, M., De Minicis, M., Tronci, M., 2014. Design Management for Sustainability: An
integrated approach for the development of sustainable products. Journal of Engineering and
Technology Management, 34, 29-45.

Ferrer, J., Negnya, S., Roblesb, G., Le Lanna, J.M., 2012. Eco-innovative design method for
process engineering. Computers & Chemical Engineering, 45, 137-151.

Fiksel, J., 1993. Design for environment: an integrated systems approach. Proceedings of the 1993
IEEE International Symposium on Electronics and the Environment.

Fleury, A.L.; Stabile, H.; Carvalho M.M., 2016. An Overview of the Literature on Design
Thinking: Trends and Contributions. International Journal of Engineering Education Vol. 32, No.
4, pp. 1704-1718.

Ford, F.D., Ford, L. W., 2010. Stop Blaming Resistance And Start Using It. Organizational
Dynamics, 39 (1), 24-36.

26



Geels, F.W., 2005. Technological Transitions and System Innovations: A Co-evolutionary and
Socio-Technical Analysis, Edward Elgar, Cheltenham.

Geels, F.W., Schot, J., 2007. Typology of sociotechnical transition pathways. Research Policy 3,
399-417.

Ghazilla, R., Taha, Z., Sakundarini, N., 2008. Eco Design Tools in Product Development: Review
and direction. Proceedings of the 9th Asia Pasific Industrial Engineering & Management Systems
Conference, APIEMS.

Giddens, A., 1984. The constitution of society. Berkeley, CA: University of California Press.

Goffin, K., 2012. Sustainability and new product development. In: Cranfield on Corporate
Sustainability, Chapter 6, 105-118.

Gollwitzer, P. M. 1999. Implementation Intentions Strong Effects of Simple Plans. American
Psychological Association, 54 (7), 493-503

Groysberg, B., Slind, M., 2012. Leadership is a conversation, Harvard Business Review, 90 (6),
76-84.

Guagnano, G. A., Stern, P.C; Dietz, T. 1995. Influences on attitude-behaviour relationships: A
natural experiment with curbside recycling.” Environment and behaviour, 27 (5), 699-718

Hallstedt, S., Ny, H., Robert, K-H., Broman, G., 2010. An approach to assessing sustainability
integration in strategic decision systems for product development. Journal of Cleaner Production,
18 (8), 703-712.

Handfield, R., Melnyk, S., Calantone, R., Curkovic, S., 2001. Integrating Environmental Concerns
into the Design Process: The Gap between Theory and Practice. IEEE Transactions on
Engineering Management, 48 (2), 189-208.

Hassi, L., Peck, D. Dewulf, K., Wever, R., 2009. Sustainable Innovation — organization and goal
finding. R. Conference Proceedings Joint Actions on Climate Change.

Hausman, D. M.; Welch, B. 2010. Debate: To nudge or not to nudge. Journal of political
philosophy, 18 (1), 123-136.

Hermenau, U., Hansen, S., Abele, E., 2005 Integration of Life Cycle Design in Industrial Practice:
Problems and Solutions. IEEE.

Holian, R., Coghlan, D., 2013. Ethical Issues and Role Duality in Insider Action Research:
Challenges for Action Research Degree Programmes. Systemic Practice and Action Research, 26
(5), 399-415.

Howarth, G., Hadfield, M., 2006. A sustainable product design model. Materials and Design, 27
(10), 1128-1133.

Ibtissem, M. H. 2010. Application of Value Belief Norm Theory to the energy conservation
behaviour. Journal of sustainable development, 3 (2), 129-139.

International Standard, 2002. ISO/TR 14062. Environmental management - integrating
environmental aspects into product design and development.

27



International Standard, 2011. ISO 14006. Environmental management systems - Guidelines for
incorporating ecodesign. Geneva.

Jabbour, C.J.C., 2013. Environmental training in organisations: From a literature review to a
framework for future research. Resources, Conservation and Recycling, 74, 144-155.

Jabbour, C.J.C., Santos, F.C.A., Fonseca, S.A., Nagano, M.S., 2013. Green teams: understanding
their roles in the environmental management of companies located in Brazil. Journal of Cleaner
Production, 46, 58-66.

Jeganova, J., 2005. Product Life Cycle Design - A Model of Integrating Environmental Aspects
into Product Design and Development Process at a Swedish Industry: Adaptive Feedback
Approach. IEEE.

Johnson, E. J, Shu, S., Dellaert, B., Fox, C., Goldstein, D., Haubl,G., Larrick, R., Payne, J., Peters,
E.; David Schkade, D., Wansink, B, Weber, E., 2012. Beyond nudges: Tools of a choice
architecture. Marketing letters, 23 (2), 487-504.

Jones, E., Harrison, D., Mclaren, J., 2001. Managing creative eco-innovation: Structuring outputs
from eco-innovation projects.The Journal of Sustainable Product Design, 1 (1), 27-39.

Kahneman, D., Knetsch, J.L, Thaler, R.H., 1991. Anomalies: The Endowment Effect, Loss
Aversion, and Status Quo Bias. Journal of Economic Perspectives, 5 (1), 193-206.

Kara, S., Honke, l., Kaebernick, H., 2005. An Integrated Framework for Implementing
Sustainable Product. Fourth International Symposium on Environmentally Conscious Design and
Inverse Manufacturing, Eco Design 2005, IEEE.

Karlsson, C., 2002. Guest editorial of IJOPM special issue on research methodology in operations
management. International Journal of Operations and Production Management, 22 (2), 141-147.

Kemp, R., Loorbach, D., Rotmans, J., 2007. Transition management as a model for managing
processes of co-evolution towards sustainable development. International Journal of Sustainable
Development & World Ecology, 14, 1-15.

Kemp, R., Rotmans, J., 2005. The Management of the Co-evolution of Technical, Environmental
and Social Systems, in M. Weber & J. Hemmelskamp (eds), Towards environmental innovation
systems, Springer, Berlin and New York, 33-55.

Kengpol, A., Boonkanit, P., 2011. The decision support framework for developing Ecodesign at
conceptual phase based upon ISO/TR 14062. International Journal of Production Economics, 131
(1), 4-14.

Kerga, E., Taisch, M., May, G., Terzi, S., 2011. Integration of Sustainability in NPD Process:
Italian Experiences. In: The IFIP WG5.18th International Conference on Product Lifecycle
Management, Eindhoven, Netherlands, 117-126.

Kern, F., 2012. Using the multi-level perspective on socio-technical transitions to assess
innovation policy. Technological Forecasting & Social Change, 79, 298-310

Keskin, D., Diehl, J. C., Molenaar, N., 2013. Innovation process of new ventures driven by
sustainability. Journal of Cleaner Production, 45 (4), 50-60.

28



Kiron, D., Kruschwitz, N., Haanaes, K., Reeves, M. Sonja-Katrin Fuisz-Kehrbach S.-J., Kell G.,

2015. Joining Forces: Collaboration and Leadership for Sustainability, MIT Sloan Management
Review, Research Report, January 12, 2015, http://sloanreview.mit.edu/projects/joining-forces/
(Accessed 13/12/2014).

Le Pochat, S., Bertoluci, G., Froelich, D., 2007. Integrating ecodesign by conducting changes in
SMEs. Journal of Cleaner Production, 15 (7), 671-680.

Lenox, M., Ehrenfeld, J., 1997. Organizing for effective environmental design, Business Strategy
and the Environment, 6 (4), 187-196.

Lewandowska, A., Kurczewski, P., 2010. ISO 14062 in theory and practice - ecodesign procedure.
Part 1: structure and theory. The International Journal of Life Cycle Assessment, 15 (8), 769-776.

Lewin, K. 1946, Action Research and Minority Problems, Journal of Social Issues 2 (4), 34-46.

Lofthouse, V., 2003. Designing for designers-ecodesign tools to inform and inspire. Electronics
and the Environment, IEEE International Symposium, p.377-382.

Lofthouse, V., 2004. Investigation into the role of core industrial designers in ecodesign projects.
Design Studies, 25, 215-227.

Lofthouse, V., 2006. Ecodesign tools for designers: defining the requirements. Journal of Cleaner
Production, 14 (15-16), 1386-1395.

Loorbach, D., 2007. Transition Management:. new Mode of Governance for Sustainable
Development, Ph D ThesiBrasmus University Rotterdam. International Books, Utrecht.

Loorbach, D., 2010. Transition management for sustainable development. a prescriptive,
complexity-based governance framework. Governance, 23, 161-183.

Loorbach, D., Van Bakel, J., Whiteman, G., Rotmans, J., 2009. Business strategies for transitions
to sustainable systems. Business Strategy and the Environment. http://dx.doi.org/10.1002/bse.645.

Loorbach, D., Wijsman, K., 2013. Business transition management: exploring a new role for
business in sustainability transitions, Journal of Cleaner Production, 45, 20-28.

Lubin, D.A., Esty, D.C, 2010. The sustainability imperative. Harvard Business Review, 88 (5),
42-50.

Markard, J., Raven, R., Truffer, B., 2012. Sustainability transitions: An emerging field of research
and its prospects. Research Policy, 41 (6), 955-967.

Markard, J., Truffer, B., 2008. Technological innovation systems and the multi-level perspective:
Towards an integrated framework’, Research Policy, 37, 596-61.

Mazar, N., Zhong, C-B., 2010. Do green products make us better people? Psychological Science,
21 (4), 494-498.

McAloone, T.C., Evans, S., 1999. Using empirical data to build an advisory tool for eco-design
Environmentally Conscious Design and Inverse Manufacturing, Proceedings. EcoDesign '99,
1999.

McDermott, A., Coghlan, D., Keating, M., 2008. Research for Action and Research in Action:

Processual and Action Research in Dialogue, Irish Journal of Management, 29 (1), 1-18.

29



Mohamedally, D., Zaphiris, P., 2009. Categorization constructionist assessment with software-
based affinity diagramming. International Journal of Human-Computer Interaction, 25 (1), 22-48.

Mulder, K. F., 2007. Innovation for sustainable development: from environmental design to
transition management. Sustainability Science, 2 (2), 253-263.

Murillo-Luna, J. L., Concepcion Garcés-Ayerbe, C., Rivera-Torres, P., 2011. Barriers to the
adoption of proactive environmental strategies. Journal of Cleaner Production, 19 (13), 417-1425.

Murmann, J. P., 2003. Knowledge and Competitive Advantage: The Co-evolution of Firms,
Technology and National Institutions, Cambridge University Press.

Neal, T.L., Heintz, M., 2001. A system for integrating Design for Environment (DFE) criteria into
the new product Introduction process. Proceedings of the 2001 International Symposium on
Electronics and the Environment.

Nowosielski, R., Spilka, M., Kania, A., 2007. Methodology and tools of ecodesign. Journal of
Achievements in Materials and Manufacturing Engineering, 23 (1), 91-94.

OECD, 2009. Eco-innovation in Industries. Enabling Green Growth. OECD Publishing. Paris

O’Hare, J.A., 2010. Eco-innovation Tools for the Early Stages: an Industry-based Investigation of
Tool Customisation and Introduction. University of Bath (PhD thesis).

Olundh, G., 2006. Modernising Ecodesign — Ecodesign for Innovative Solutions. Doctoral thesis.
Royal Institute of Technology. Stockholm.

Ones, D. S, Dilchert, S. 2012. Environmental Sustainability at Work: A Call to Action. Industrial
and Organizational Psychology, 5 (4), 444—466.

Osbaldiston, R., Schott, J.P., 2012. Environmental Sustainability and Behavioral Science: Meta-
Analysis of Proenvironmental Behavior Experiments. Environment and Behavior, 44 (2), 257-299,
DOI: 10.1177/0013916511402673.

Oullier, O., Sauneron, S., 2011. Green nudges: new incentives for ecological behaviour.
Department of Social affairs, Centre d’analyse stratégique, Note d'analyse n°216, 1-11.

Petala, E., Wever, R., Dutilh, C., Brezet, H., 2010. The role of new product development briefs in
implementing sustainability: A case study. Journal of Engineering and Technology Management,
27 (3-4), 172-182.

Pigosso, D.C.A., 2012. Ecodesign Maturity Model: a framework to support companies in the
selection and implementation of ecodesign practices. Doctoral thesis, EESC USP, S&o Carlos.

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.

Poyner, J.R., Simon, M., 1996. The continuing integration of the ecodesign tool with product
development. Proceedings of the 1996 IEEE International Symposium on Electronics and the
Environment.

30



Prochaska, JO.; Di Clemente, CC., 2009. The transtheoretical approach. In: Norcross, JC;
Goldfried, MR. (eds.) Handbook of psychotherapy integration. 2nd ed. New York: Oxford
University Press, 147-171. ISBN 0-19-516579-9.

Prochaska, J.M., Prochaska, J.O., Levesque, D.A., 2001. A transtheoretical approach to changing
organizations. Adm Policy Ment Health, 28(4), 247-61. Accessed 2009 Mar 20

Ramani, K., Ramanujan, D., Bernstein, W.Z., Zhao, F., Sutherland, J., Handwerker, C., Choi, J-
K., Kim, H., Thurston, D., 2010. Integrated Sustainable Life Cycle Design: A Review. Journal of
Mechanical Design, 132, 1-15.

Rise, J., Thompson, M., Verplanken, B. 2003. Measuring implementation intentions in the context
of the theory of planned behaviour. Scandinavian Journal of Psychology, 44 (2), 87-95.

Ritzén, S., 2000. Integrating environmental aspects into product development: proactive measures.
Doctoral Thesis, Department of Machine Design, Royal Institute of Technology, Stockholm.

Robeért, K.H., Schmidt-Bleek, B., Aloisi De Larderel, J., Basile, G., Jansen, J.L., Kuehr, R., Price
Thomas, P., Suzuki, M., Wackernagel M., 2002. Strategic Sustainable Development - Selection,
Design and Synergies of Applied Tools. Journal of Cleaner Production, 10 (3), 197-214.

Roome, N., Wijen, F., 2006. Stakeholder power and organizational learning in corporate
environmental management. Organization Studies, 2, 235-263.

Rotmans, J., Loorbach, D., 2006. Transition management: reflexive steering of societal
complexity through searching, learning and experimenting’, Van den Bergh, J.C.J.M., Bruinsma
F.R. (Eds), The transition to Renewable Energy: Theory and Practice, Cheltenham: Edward Elger

Rotmans, J., Loorbach, D., 2009. Complexity and transition management. Journal of Industrial
Ecology, 2, 184-196.

Ryan, C. 2004. Eco-sense: Sustainability and ICT—A new terrain for innovation. Lab.report 03.
Carlton, Australia: Lab.3000. http://www.ecosense.info/source/Digital EcoSense.pdf. Accessed
January 2015.

Ryan, R., Deci, E. L., 2000. Intrinsic and Extrinsic motivation: Classic Definitions and new
directions. Contemporary Educational Psychology, 25 (1), 54-67

Sahota, A., 2014. Sustainability: How the Cosmetics Industry is Greening Up. John Wiley & Sons.

Schapke, N, Omann, 1., Mock, M., Wittmayer, J. and A. von Raggamby, 2013. Supporting
sustainability transitions by enhancing the human dimension via empowerment, social learning
and social capital, In Quist, J., Wittmayer, J., Umpfenbach, K. and Bauler, T., 2013. Pathways,
Transitions and Backcasting for Low-Carbon and Sustainable Lifestyles. Sustainable
Consumption Transitions Series, Issue 3 Proceedings of SCORAI Europe & InContext Workshop,
7-8 October 2013, Rotterdam. The Netherlands

Senge, P.M., Sterman, J.D., 1992. Systems thinking and organizational learning: Acting locally

and thinking globally in the organization of the future. European Journal of Operational Research,
59 (1), 137-150.

31



Seuring, S., Muller, M., 2008. From a literature review to a conceptual framework for sustainable
supply chain management. Journal of Cleaner Production 15, 1699-1710.

Sherwin, C., Bhamra, T., 2001. Early Ecodesign Integration: Experiences from a Single Case. The
Journal of Design Research, 1 (2), 40-48.

Simon, M., Poole, S., Sweatman, Andrew. Evans, S., Bhamra, T., McAloone, T., 2000.
Environmental priorities in strategic product development. Business Strategy and the
Environment, 9 (6), 367-377.

Sondeijker, S., Geurts, J., Rotmans, J., Tukker, A., 2006. Imagining sustainability: the added value
of transition scenarios in transition management, Foresight, 8 (5), 15-30.

Spangenberg, J. H., Fuad-Luke, A., Blincoe, K., 2010. Design for Sustainability (DfS): the
interface of sustainable production and consumption. Journal of Cleaner Production, 18 (15),
1485-1493.

Stern, P. C. 2000. Toward a coherent theory of environmentally significant behaviour. Journal of
Social Issues, 56 (3), 407-424.

Steurer, R., 2006. Mapping stakeholder theory anew: from the ‘Stakeholder theory of the Firm’ to
three perspectives on business-society relations. Business Strategy and the Environment, 1, 55-69.

Stevels, A. L. N., 2001 Application of EcoDesign: Ten Years of Dynamic Development. 2nd
International Symposium on Environmentally Conscious Design and Inverse Manufacturing
(EcoDesign'01), IEEE, p.905.

Stevels, A. L. N., 2007. Adventures in EcoDesign of Electronic Products - 1993-2007. Delft
University of Technology, The Netherlands.

Stubbs,W., Cocklin, C., 2008. An ecological modernist interpretation of sustainability: the case of
Interface Inc. Business Strategy and the Environment, 8, 512-523.

Szeler, A.C., Melberg, M., 2014. Encouraging voluntary practice of ecodesign in product
development at Natura. Master thesis, Technical University of Denmark, Dept. of Mechanical
Engineering

Thompson, F., Perry, C., 2004. Generalizing results of an action research project in one work
place to other situations: principals and practice. European Journal of Marketing, 38 (3-4), 401-
417.

Tingstrom, J., 2007. Product Development with a Focus on Integration of Environmental Aspects.
Doctoral thesis.

Trappey, A., Ou, J., Lin, G., Chen, M., 2011. An eco- and inno-product design system applying
integrated and intelligent QFDE and TRIZ methodology. Journal of Systems Science and Systems
Engineering, 20 (4), 443-4509.

Tukker, A., Emmert, S., Charter, M., Vezzoli, C., Maj, E.S., Andersen, M.M., Geerken, T.,
Tischner, U., Lahlou, S., 2008a. Fostering change to sustainable consumption and production: an
evidence based view. Journal of Cleaner Production, 16, 1218-1225.

Tukker, A., Sto, E., Vezzoli, C., 2008b. The governance and practice of change of sustainable
consumption and production. Introduction to the ideas and recommendations presented in the

32



articles in this special issue of the journal of cleaner production. Journal of Cleaner Production 11,
1143-1145.

Unsworth, K. L., Alina Dmitrieva, A., Adriasola, E. 2013. Changing behaviour: Increasing the
effectiveness of workplace interventions in creating pro-environmental behaviour change. Journal
of Organizational behaviour, 34 (2), 211-229.

Van der Brugge, R., van Raak, R., 2007. Facing the adaptive management challenge: insights
from transition management. Ecology and Society 12 (2), 33.

Van Hemel, C. G., 1998. Ecodesign Empirically Explored. Design for Environment in Dutch
Small and Medium Sized Enterprises, Design for Sustainability Research Programme, Delft
University of Technology, Delft, the Netherlands.

Van Hemel, C., Cramer, J., 2002. Barriers and stimuli for ecodesign in SMEs. Journal of Cleaner
Production, 10 (5), 439-453.

Van Kleef, J., Roome, N., 2007. Developing capabilities and competence for sustainable business
management as innovation: a research agenda. Journal of Cleaner Production 1, 38-51.

Verhulst, E., 2012. The human side of sustainable design implementation from the perspective of
change management, PhD Thesis, Antwerpen.

Verhulst, E., Boks, C., 2012. Bringing about sustainable change in product development: theory
versus practice. In: Advances in Production Management Systems. Value Networks: Innovation,
Technologies, and Management, vol. 384. IFIP Advances in Information and Communication
Technology, p. 448-457.

Verhulst, E., Boks, C., Masson, H., 2007. The human side of ecodesign from the perspective of
change management. Proceedings of the 14th CIRP International Conference on Life Cycle
Engineering, Tokyo, Japan, 107-112.

Vezzoli, C., Manzini, E., 2008. Design for Environmental Sustainability. Springer, London.

Vladimirova, D. K., 2012. Transformation of traditional manufacturers towards servitized
organisations. PhD Thesis. School of Applied Sciences, Cranfield University, UK.

Vogtlander, J.G., Mestre, A., Van de Helm, R., Scheepens, A., Wever, R., 2013. Eco-efficient
Value creation; sustainable design and business strategies. VSSD, Delft.

Waage, S.A., 2007. Re-considering product design: a practical “road-map”for integration of
sustainability issues. Journal of Cleaner Production, 15 (7), 638-649.

Webster, J., Watson, R.T., 2002. Analyzing the Past to Prepare For the Future: Writing a
Literature Review, MIS Quarterly archive, 26 (2), xiii-xxiii.

Westbrook, R., 1995. Action research: a new paradigm for research in production and operations
management, International Journal of Operations & Production Management, 15 (12), 6-20.

Wolf, J., 2013. Improving the Sustainable Development of Firms: The Role of Employees.
Business Strategy and the Environment, 22, 92-108.

Yang, Q., Song, B., 2006. Eco-Design for Product Lifecycle Sustainability. Industrial Informatics,
2006 IEEE International Conference, p.548 - 553.

33



Zahari, F. & Thurasamy, R., 2012. Linking green product innovation, technological and human
resource capabilities: A conceptual model. Innovation Management and Technology Research
(ICIMTR, 2012), International Conference on, 21-22 May, 2012.

34



