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a b s t r a c t

The view that innovation is a key driver for sustainability is widely accepted among scholars, industry
professionals, and government representatives. This is due to the fact that sustainable development is a
pressing issue that requires immediate action and changes from governments, industry, and society as
whole. This article reviews the literature on innovations that can lead to transformations in individuals,
organizations, supply chains, and communities toward a sustainable future. Although many of the ar-
ticles explored in this review report on existing urgent environmental and social issues, their findings,
recommendations, and contributions are encouraging as we make progress toward a sustainable society
through innovation and change. This article reviews the diversity of innovation for Sustainable Devel-
opment in the literature, proposes a typology of such a phenomenon, provides an overview of key ar-
ticles based on the primary subjects they address, and identifies a series of recommendations for the
future development of the field.
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1. Introduction

Sustainable Development (SD) has been receiving growing
estre).
attention from academics, industry representatives and policy-
makers (e.g., United Nations, 2016; European Union, 2014). One of
the key areas that has been addressed by the SD discourse is the
role of innovations in enhancing sustainability (Silvestre and Silva
Neto, 2014a). Since innovations are constantly changing the
external environment and our way of life (Huisingh et al., 2013),
they are key elements through which organizations, supply chains,
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institutions, communities, regions, and countries can implement
sustainability (Silvestre, 2015a). In fact, the literature acknowledges
that sustainability should be tackled based on innovation-centered
approaches (Silvestre, 2015b). However, in practice, the pace of
change towards a more sustainable world seems to be frustratingly
slow, and there are urgent calls for further investments and ini-
tiatives from organizations, educational institutions, and govern-
ments to implement innovative multidisciplinary approaches to
resolve our current and pressing sustainability challenges (Almeida
et al., 2013).

The Brundland Commission's (WCED, 1987) seminal definition
of SD emphasizes the interdependence among social, economic,
and environmental dimensions of sustainability. Elkington (1997),
using the so-called “triple bottom line,” suggests that equal
consideration should be given to financial, environmental, and
social dimensions when making business and policy decisions.
Some studies observe that the sustainability discourse has evolved
from the relationship between economic and environmental pa-
rameters to also include social impacts (Seuring and Muller, 2008).
Buchholz et al. (2007) similarly recognize the need to analyze the
complex interactions between all three dimensions; they conclude
that the evolving nature of sustainability requires an adaptive
process that involves the active participation of all stakeholders.
However, since studies are diverse in terms of the definition of
innovation for SD, this introductory article and indeed the entire
Special Volume aims to contribute to narrowing the existing gap in
this knowledge area.

The paper proceeds as follows. First, we review the literature
associated with the topic of sustainability, which is then used as a
base to propose a typology of innovation for SD, based on the three
key pillars of sustainability (financial, environmental, and social).
Second, a brief overview of each of the papers published in this
Special Volume is presented according to the primary area that
each one of them addresses (i.e., new technologies for SD, new
management practices for SD, and new policy approaches for SD).
Third, the paper concludes with a discussion on how this Special
Volume contributes to the literature, and identifies trends for
future research within the innovation for SD discourse.

2. Innovation for sustainable development

The process of innovation development and adoption is
perceived to have at least three fundamental characteristics:
complexity, dynamism, and uncertainty. The innovation process is
complex because it typically deals with a large number of inter-
connected factors that impact, or are impacted by, the other factors
(Hall et al., 2012a). When complexity is high, it is difficult to identify
the characteristics of the entire system, as the nature and connec-
tions of the interacting factors can easily be missed or misunder-
stood (Anderson, 1999). The innovation process is dynamic because
these interacting factors change and evolve over time, and this can
lead to changing contexts that maymake an innovation unviable, or
may produce unintended outcomes within a short period of time
(Utterback, 1994). As a result of these two characteristics, the
innovation process is also uncertain (Freeman, 1982). That is, the
complexity and dynamism of the innovation process make it a very
uncertain initiative in terms of its motivations, goals, and outcomes.

Innovation uncertainty is a very well explored topic in the
literature. For example, the TCOS framework (Hall and Martin,
2005) helps managers and scholars to understand how organiza-
tions, supply chains, and communities can better address un-
certainties associated with innovations. The TCOS framework
proposes that there are four types of innovation uncertainty that
must be carefully addressed: a) technological feasibility (i.e., exis-
tence or not, and possibility to develop the required technology); b)
commercial viability (existence or not, and possibility to create a
market for the innovation); c) organizational appropriability (i.e.,
the potential to appropriate the benefits of the innovation and how
difficult it is for competitors to imitate the innovation); and d)
societal acceptability (i.e., the potential to have the innovation
accepted by society given its societal side-effects, including envi-
ronmental, social, cultural, and political implications).

Innovation for sustainable development (SD) is a newer phe-
nomenon, but its development and implementation are equally
complex, dynamic, and uncertain as other types of innovations
(Seyfang and Smith, 2007). The literature converges to the fact that
enhanced sustainability performance cannot be achieved without
innovations (Silvestre, 2015a). This is because achieving enhanced
sustainability performance requires adaptation and change in
processes, products, management approaches, and policy orienta-
tions. Therefore, change is a fundamental element for organiza-
tions, supply chains, and communities as they evolve on their
sustainability trajectory. Sustainable innovations that are continu-
ously adopted improve specific organizations and the entire supply
chain's sustainability trajectory, allowing them to achieve superior
sustainability performance.

Sustainability trajectories are the paths organizations, supply
chains, and communities take to become more sustainable through
innovations (Silvestre, 2015a). Whether an innovation is incre-
mental or radical, whether it focuses on processes or products, and
whether it is new to the organization, or to the industry, or to the
world (Schumpeter, 1934), it is always bounded by what econo-
mists call path dependence. Path dependence refers to the series of
contextual and historical elements that together influence decision
makers to go in one direction or another (Martin and Sunley, 2006).
That is, innovation decisions that need to be made will be bounded
by the decisions that have been made in the past. Aghion et al.
(2014) argue that when developing and adopting innovation for
SD, path dependence often emerges due to existing powerful
network effects and high switching costs. For example, innovations
developed and adopted by a firmmay very well be selected because
of the existing complementarities with other assets inside the firm
or in its supply network. Innovations that are not historically
binding with the previous path may diminish the existing positive
network effect externalities andmay generate high switching costs.

An important benefit of conceptualizing different innovations
for SD in terms of the key challenges they address is the potential it
provides to examine the complexity of these phenomena and their
implications for society. Research on innovation for SD is complex
and rich, reflecting the different perspectives and interests that
emerge in different communities (Franceschini et al., 2016).
Drawing from the literature, this paper suggests that the most
pressing issues of sustainability pertain to environmental chal-
lenges and social challenges (Hilgartner and Bosk, 1988; Epstein
and Buhovac, 2014). To that end, we now introduce these two key
challenges and the resulting typology of innovations for SD.

2.1. Environmental challenges

A frequent issue discussed in the recent years, which prevents
us as a society from pursuing a sustainable development trajectory,
is related to the environmental challenges the world is currently
facing. These challenges include, for example, air and water
pollution (Greenstone and Hanna, 2014), waste disposal and
management (Calcott and Walls, 2000), ozone layer depletion
(Canan et al., 2015), and as a result, and perhaps most importantly,
climate change (Huang et al., 2016).

Prior research on environmental challenges has examined how
environmental changes impact our way of life. For instance,
Zachariadis (2016) argues that climate change itself is responsible
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for a wide range of consequences, such as sea-level rise, ocean
acidification, droughts, glaciers loss, and increased frequency of
extreme weather events such as heat waves, floods, storms, and
hurricanes. Besides these severe consequences, Wheeler and Von
Braun (2013) also argue that climate change impacts crop pro-
ductivity and brings consequences for food availability, which could
potentially interrupt food supply chains and our progress toward a
world without hunger. From such prior research, it is generally
recognized that environmental challenges are often associatedwith
the way we live and consume, which impact the other two di-
mensions of sustainability (i.e., the natural environment dimension
is impacted by and impacts both the economic and social
dimensions).

To address these environmental challenges, scholars, industry,
and civil society have been discussing and proposing approaches
and mechanisms that could mitigate or remove the impact of the
activities of organizations, supply chains, and communities on the
natural environment. Research and practice converge to the fact
that to achieve superior environmental performance organizations,
supply chains, and communities must align all their internal pro-
cesses (including their decision making processes) to focus on the
impact of their activities on the natural environment (Joyce and
Paquin, 2016). This is what the literature refers to as green opera-
tions (Nunes and Bennett, 2010) and green supply chains
(Srivastava, 2007; Wong et al., 2012). Adopting such a perspective
in a coherent and comprehensive way facilitates the emergence of
green business models (Nair and Paulose, 2014), where the focus of
the organization, supply chain, or community is to reduce or
eliminate the impact of their activities on the natural environment.

However, green operations, green supply chains, and green
business models cannot be considered in isolation from innovation.
Changes and innovations are central elements that will allow
companies to enhance their environmental performance and
consequently evolve on their sustainability trajectory (Silvestre,
2015a). For this to happen, the availability of the innovation (i.e.,
technology, product, processes, business practices, or policy
approach) is not enough (Silvestre and Silva Neto, 2014b). The
willingness to adopt such an innovation and to truly incorporate it
into business processes (i.e., to change) are also mandatory for the
success of the initiative. These paths to green approaches require
changes in the mindset of top management and staff within those
organizations.

2.2. Social challenges

Another pressing issue which prevents us from achieving a
satisfactory sustainable development trajectory is the social chal-
lenge that the world is currently facing. This challenge includes, for
example, poverty (Bush, 2010), social exclusion (Hall et al., 2012b),
corruption (Silvestre et al., 2018), human rights (Giuliani, 2016),
and war and disordered immigration (Ousey and Kubrin, 2018).

Prior research on social challenges has examined how this
dimension impacts our lives as a society. For instance, McAra and
McVie (2016) show that violence is strongly associated with
poverty at the household and neighborhood levels. Khan et al.
(2010) also argue that poverty is one of the reasons that women
are forced into prostitution, while Shively (2004) reinforces the
idea that the poor are both agents of forest degradation and victims
of forest loss. From such prior research it is generally understood
that social challenges also impact on, and are impacted by, the
other two dimensions of sustainability (i.e., economic and envi-
ronmental), implying that these three dimensions are strongly
interconnected.

Scholars, industry, and civil society have been discussing and
proposing strategies to address these social challenges. Similar to
the environmental discussion, research and practice on social
challenges converge to the fact that to achieve superior social
performance it is necessary to align all internal processes (including
decisionmaking processes) to focus on the impact of their activities
on society (Matos and Silvestre, 2013). This is what the literature
most often refers to as corporate social responsibility or CSR
(Schrempf-Stirling et al., 2016; Dahlsrud, 2008). Adopting such a
perspective in a coherent and comprehensive way can allow the
emergence of social business models (Yunus et al., 2010) where the
focus of the organization, supply chain, or community is concen-
trated on reducing or eliminating the impact of their activities on
society.

Although social initiatives in operations and supply chains may
have different motivations and may engage different stakeholder
groups (Morais and Silvestre, 2018), they also cannot be considered
in isolation from innovation (van der Have and Rubalcaba, 2016).
Changes and innovations are equally central to the process com-
panies undertake to enhance their social performance and conse-
quently evolve on their sustainability trajectory (Silvestre, 2015a).
Similar to green innovations, the simple availability of social
innovation is not sufficient (Cajaiba-Santana, 2014). A willingness
to adopt and truly incorporate such innovations into business
processes (i.e., the willingness to change) is also necessary. These
paths to socially responsible behavior also require changes in the
mindset of top management and staff within organizations.

3. A typology of innovation for sustainable development

Based on these two key dimensions of SD, a typology of inno-
vation for SD is proposed as a way to describe how these in-
novations vary in terms of their nature and the primary challenges
they aim to address. The notion of innovation adopted in this paper
refers to initiatives that are new to the firm/organization that is
adopting them. It is often associated in the literature with the
ability to recombine existing technologies and knowledge to meet
specific economic, environmental, and social needs (Schumpeter,
1934). The extent to which a given innovation addresses the envi-
ronmental and social challenges of sustainability varies. We use
illustrative combinations of a high or low emphasis on environ-
mental and social challenges to illustrate, in a simple and bounded
way, how they vary and their implications for the future of the
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planet. The result is a typology (see Fig.1) with four distinct types of
innovations: traditional, green, social, and sustainable innovations.

Based on the theoretical model proposed in Fig. 1, an innovation
with a low emphasis on both environmental and social challenges
is labelled a traditional innovation. This type of innovation is
consistent with the traditional profit maximizing paradigm, where
little attention is given to the potential side effects of an innovation
(for a critique of the traditional paradigm, see Dyck and Silvestre,
2018a). The pertinent economic literature relates this type of
innovation to the theory of the firm, where it is assumed that firms
innovate as they attempt to maximize profits and financial out-
comes (Jensen, 1988; McWilliams and Siegel, 2001). For example,
Teece's (1986) famous framework primarily explored why and how
imitation may prevent innovators from obtaining significant eco-
nomic returns from their innovations, which implies a sole focus on
the economic dimension and financial returns of innovations.

The second type of innovationdgreen innovationdplaces a high
emphasis on environmental challenges, but a low emphasis on
social challenges. While the goal is to maximize positive environ-
mental outcomes is laudable, the economic feasibility for such
innovation must also be achieved. The literature offers a series of
related terms that are often used interchangeably as synonyms for
“green innovation” (Chen et al., 2006), including “environmental
innovation” (Beise and Rennings, 2005), “eco”, “ecological” or “eco-
efficient innovation” (Yenipazarli, 2017), “low-carbon innovation”
(Uyarra et al., 2016), and “externality reducing innovation” (Dyck
and Silvestre, 2018b). Studies define this type of innovation as
new products, services, and processes which significantly decrease
environmental impacts (Fussler and James, 1996; Bartlett and
Trifilova, 2010); this clearly places their primary focus on the
environmental dimension of sustainability.

The third type of innovationdsocial innovationdprioritizes so-
cial challenges, but puts a lower emphasis on economic and envi-
ronmental concerns. Again, while the goal to maximize social
outcomes is laudable, the economic feasibility for such innovations
cannot be ignored. The literature argues that social innovations
often aim to contribute to the welfare of society and improve social
capital (Dawson and Daniel, 2010; Morais and Silvestre, 2018).
Social objectives are the usual drivers behind social innovation
(Mulgan, 2006), and these objectives are designed to provide
disruption within existing social systems (via changes in their in-
ternal institutional logics, norms, and traditions) as a reaction to the
negative social externalities of such existing systems (Nicholls and
Murdock, 2012).

The fourth type of innovationdsustainable innovationdempha-
sizes both environmental and social concerns. This type of innova-
tion includes synonymous terms such as “sustainability-oriented
innovation” (e.g., Adams et al., 2016) and “socio-ecological innova-
tion” (e.g., Edgeman and Eskildsen, 2014). In this type of innovation,
there is no attempt to maximize one single dimension; rather, a
satisfactory solution should be targeted (Hall et al., 2012a), and
compromises are likely to be required in all three dimensions. This
type of innovation is consistent with the triple bottom line of sus-
tainability (Elkington, 1997), and it places equal emphasis on the
three pillars of sustainability: economic, environmental, and social.
Hall and Vredenburg (2003) argue that this type of innovation is
difficult and risky because it is often “more complex (because there
is typically a wider range of stakeholders) and more ambiguous (as
many of the parties have contradictory demands)” than other types
of innovations.

4. An overview of the papers in the Special Volume

This Special Volume (SV) aims to advance a multidisciplinary
discussion of innovation for SD and be a vehicle for information
exchange and the reporting of research results in this area. In so
doing, it should assist in the consolidation and integration of
innovation practices andmechanisms that further contribute to the
world's sustainable development. This SV is organized by the
Journal of Cleaner Production and the 3rd International Conference
“Information Society and Sustainable Development.” It includes
articles that were presented at the conference as well as some
additional articles that were strongly connected to the topics of
innovations for sustainable development.

More than 90 articles were submitted, and 28 of them have been
accepted for publication. In these 28 articles, three key interrelated
areas are identified that allow organizations, supply chains, com-
munities, and countries to innovate for sustainable development
(SD): new management practices for SD, new technologies for SD,
and new policy approaches for SD. Articles were classified based on
the primary approach they addressed (i.e., technology, manage-
ment, or policy), althoughwe acknowledge that some articles touch
on more than one area (and sometimes all three):

4.1. Subject 1: new management practices for sustainable
development

Twelve of the 28 articles focus on new management practices
for sustainable development; 10 of these 12 also address both
environmental and social challenges in different contexts. Hall et al.
(2018) argue that more emphasis should be given to downstream
commercialization of sustainable innovations, since regulatory
approval costs and other commercialization costs can have a sig-
nificant impact on their diffusion. Dyck and Silvestre (2018b) pro-
pose a new paradigm called Sustainable Innovation 2.0 that seeks
to enhance positive socio-ecological externalities while maintain-
ing financial viability. Neutzling et al. (2018) analyze how sustain-
able innovations influence inter-organizational relationships in
sustainable supply chain management. de Vargas Mores et al.
(2018) explore the innovation of green plastic (which is made us-
ing ethanol from sugarcane) and suggest that collaborations among
supply chainmembers is critical for product development in supply
chains. Hong et al. (2018) empirically investigate the impact of
sustainable supply chainmanagement (SSCM) practices on a supply
chain's dynamic capabilities and enterprise performance; they
report a significant positive effect.

Rantala et al. (2018) investigated sustainability factors behind
the adoption innovations for SD and found that the more an or-
ganization values the economic dimension of sustainability, the
greater the likelihood that it will adopt sustainable innovations.
Przychodzen and Przychodzen (2018) explore the factors that
differentiate and appear to contribute to sustainable innovations at
the firm level. They found that sustainable innovation activity is
strongly and statistically associated with the sector in which they
operate, i.e., sectors with a high level of environmental footprint are
likely to innovate for SD in a more frequent fashion. Boscoianu et al.
(2018) combine the dynamic capabilities perspective with the
paradigm of real options in a framework that proposes the active
control over the extended performance of what they call the
“innovation enterprise.” Behnam et al. (2018) identify and
conceptualize four bundles of sustainable innovation capabilities
and reveal that for radical innovations, capability reconciliation is
required for all key stakeholders involved. Berkowitz (2018) argues
that organizing practices are necessary for the development and
diffusion of innovations for SD, and proposes a meta-organization
approach for the governance of sustainable innovations.

Two of the 12 articles concerned with new management prac-
tices for SD focus primarily on the environmental dimension. Motta
et al. (2018) offer a conceptual approach and an illustrative case
study on the perception of international researchers and
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practitioners regarding the relationship between eco-innovation
and life cycle assessment (LCA). Saieg et al. (2018) propose an
approach to integrate multiple sparse sustainability technologies,
methods, and concepts used in the construction industry by pro-
posing a way in which concepts could coexist and complement
each other.

4.2. Subject 2: new technologies for sustainable development

Eight of the 28 accepted articles focus on new technologies for
sustainable development, and three of them address both envi-
ronmental and social challenges in different contexts. Zulfiqar and
Thapa (2018) explore the “better cotton” technology introduced by
the Better Cotton Initiative (BCI) in Pakistan and suggest that the
promotion and adoption of innovations for SD requires careful
assessment of the nature of technology. Bechtsis et al. (2018) pro-
pose a framework to support effective integration of Intelligent
Autonomous Vehicles (IAVs) in supply chains; their results indicate
that the flexibility resulting from the IAV architecture enables a
more dynamic reconfiguration of SC networks. D'Avanzo et al.
(2018) propose a framework to support sustainable orthodontic
decision-making for solid residues and confirm that the proposed
sustainable model minimizes costs, dramatically reduces the
environmental impact, and increases patient satisfaction.

Five of the 8 articles concerned with new technologies for SD
focus primarily on the environmental side of innovations for SD.
Marcilio et al. (2018) explored the behavior of supply chain envi-
ronmental performance in a road freight transportation system and
found that green consumer pressure is more likely to influence the
adoption of innovation for SD than other internal factors (e.g., type
of vehicle available, fleet age or drivers' behavior). He and Zhan
(2018) explore the challenges that inhibit the mass adoption of
electric vehicles (EVs) which are designed to reduce the con-
sumption of fossil fuels and the emission of greenhouse gases.
Dobrot�a and Dobrot�a (2018) explore a technology that enables a
higher recovery of rubber waste, which offers a clear improvement
in terms of sustainable development indicators. Laiola and
Giungato (2018) explore the potential of the city of Taranto, Italy,
for the implementation of an urban wind energy system, which is
emerging as a useful technology for the diffusion of smart grids.
Zorpas et al. (2018a) analyzed food waste and green waste gener-
ated from households and found that certain prevention activities
(e.g., home composting, public awareness events, preparing food
from leftovers) can produce a high quality natural fertilizer for in-
situ home use.

4.3. Subject 3: new policy approaches for sustainable development

Of the 28 articles accepted, eight focus on new policy ap-
proaches for sustainable development, and four of these address
both environmental and social challenges in different contexts.
L�opez-Iglesias et al. (2018) analyze the case of Valdeorras (Galicia,
Spain) and explore different alternatives for public investment in
sustainable mobility in rural areas; they also identify the potential
benefits of exploiting currently under-utilized transportation as-
sets. Melane-Lavado et al. (2018) correlate foreign direct invest-
ment (FDI) and innovation for sustainable development in small-
and medium-sized enterprises; their results indicate that FDI can
generate positive spillovers in manufacturing, especially when
innovation policies and public funding for innovation are in place.
Navamuel et al. (2018) argue that policies oriented towards effi-
ciency in residential consumption have been implemented in
Spain, but since urban sprawl has been occurring rapidly, electricity
demand is likely to increase in the following years. Blanco-
Cerradelo et al. (2018) propose an approach to enhance the
tourist competitiveness of protected areas in Spain. Their results
suggest that the tourist competitiveness of protected areas involves
five key dimensions: capability to attract visitors, social welfare of
the local community, the preservation of nature in the park, the
existence of a sense of community, and the economic welfare of the
local community.

Two papers are concerned primarily with the social challenges
of innovations for sustainable development. Picatoste et al. (2018)
assess citizens' acceptance of restrictive policies on public health
expenditures due to an economic crisis. Their results show a gen-
eral disagreement with the cuts in public health expenditures but
in a level strongly related with citizens' own perceptions. Zorpas
et al. (2018b) explore the expansion of tourist activities in the city
of Agia Napa (Cyprus) and suggest a strategic plan and policy to
reverse the decline of the historic center where several SMEs have
closed and jobs have been lost, mostly due to an economic reces-
sion and competition from other more attractive tourist
destinations.

Two other papers are concerned primarily with the environ-
mental challenges of innovations for sustainable development.
Fern�andez et al. (2018) empirically verify whether innovation ef-
forts have a positive effect on reducing CO2 emissions by employing
an econometric model for the European Union (15), the United
States, and China between 1990 and 2013. Results suggest that
spending on R&D contributes positively to the reduction of CO2
emissions for developed countries. Calvo-Silvosa et al. (2018)
analyze the electricity generation costs for different technologies,
their risks and a set of constraints on the emission of pollutant
gases. Their results suggest that the EU technology portfolio is far
from efficient, revealing the need to increase the share of renew-
able energy technologies in the energy mix to reduce the envi-
ronmental impact.

As can be observed in Table 1, the vast majority of the papers
across the three subjects (i.e., management, technology, and policy)
describe sustainable innovation approaches (last column of Table 1)
which simultaneously considers both the environmental and social
dimensions of sustainability and their implications. This is the case
for the management subject (first row of Table 1), where the ma-
jority of the papers emphasize both environmental and social di-
mensions of sustainability and their implications. By contrast, the
technology subject (second row of Table 1) seems to focus more on
the environmental dimension of sustainability, while social chal-
lenges are not the focus of any paper. The policy subject (third row
of Table 1) is more dispersed in terms of approaches, having
representative papers in all 3 categories (i.e., environmental, social
and sustainable). As expected, given the nature of this Special
Volume, traditional innovations perspectives (lower left quadrant
of the proposed typology (see Fig. 1 presented earlier) were not
considered a good fit.

5. What has been learned

Although each one of these three specific types of innovations
for SD (i.e., green, social, and sustainable) focuses on key challenges
and contributes in important ways for a sustainable future, there is
a need to move research and practice toward a more comprehen-
sive view of sustainability discourse and practice. There is a need
for more holistic approaches to SD (i.e., approaches considering all
three dimensions of the triple bottom line). More specifically, it is
important to move toward approaches to sustainable innovations
(Fig. 1), which simultaneously address the social, environmental,
and economic challenges and the implications of such challenges.

This paper offers three key contributions to the literature. First,
since innovation uncertainty still remains as one of the most
important issues that prevents innovations for SD from being



Table 1
Studies in the Special Volume.

Environmental Social Sustainable

MAN Motta et al. (2018)
Saieg et al. (2018)

Hall et al. (2018)
Dyck and Silvestre (2018b)
Neutzling et al. (2018)
Hong et al. (2018)
Rantala et al. (2018)
Przychodzen and Przychodzen (2018)
Boscoianu et al. (2018)
Behnam et al. (2018)
de Vargas Mores et al. (2018)
Berkowitz (2018)

TECH Marcilio et al. (2018)
He and Zhan (2018)
Dobrot�a and Dobrot�a (2018)
Laiola and Giungato (2018)
Zorpas et al. (2018a)

Zulfiqar and Thapa (2018)
Bechtsis et al. (2018)
D'Avanzo et al. (2018)

POL Fern�andez et al. (2018)
Calvo-Silvosa et al. (2018)

Picatoste et al. (2018)
Zorpas et al. (2018b)

L�opez-Iglesias et al. (2018)
Melane-Lavado et al. (2018)
Navamuel et al. (2018)
Blanco-Cerradelo et al. (2018)
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developed, adopted, and diffused, it is important to connect the
innovation for SD discourse to the TCOS framework (Hall et al.,
2011) as we have done in this paper. Depending on the nature of
the innovation (i.e., traditional, green, social, or sustainable) a
different type of uncertainty (or uncertainties) might be evident in
each. For example, while green innovations may face more chal-
lenging technological uncertainties (the “T” of the TCOS acronym)
due to the need to develop and improve such innovative technol-
ogies (e.g., carbon capture, fuel cells, and battery technologies),
social innovations might fail more often due to commercial un-
certainties (the “C” of the TCOS acronym) since financial viability is
usually more difficult to achieve. This contribution suggests that
understanding the differences among the various types of in-
novations might help scholars and managers to find better ways to
see and manage them.

Second, enhanced sustainability performance requires deep
changes in organizations, supply chains, and communities, and this
can only happen through learning and innovation. This paper
combines the innovations for SD discourse and the notion of sus-
tainability trajectories (Silvestre, 2015a), and this suggests that as
the nature of the innovation differs (i.e., traditional, green, social, or
sustainable), organizations, supply chains, and communities might
have to evolve differently on their sustainability trajectories. This is
because different types of innovations might enhance different
types of learning that might be more conducive to different op-
portunities for innovations for SD. We also argue that the notion of
evolution of organizations, supply chains, and communities on
their sustainability trajectory converges with the path dependence
literature, where current innovation opportunities are bounded by
past decisions, experiences, and innovations (Martin and Sunley,
2006). This contribution is important because contextual and his-
torical factors must be taken into consideration when addressing
innovations for SD.

Third, communities, cities, and regions can benefit from even
more radical perspectives. While sustainable innovations are often
seen as consistent with the triple bottom line, recent sustainability
studies go even further and suggest that there is a need to move
toward more radical approaches to sustainability if we truly aim to
address the pressing social and environmental challenges we are
currently facing. This perspective is compatible with the term
coined by Dyck and Silvestre (2018b) called Sustainable Innovation
2.0. The authors argue that social and environmental dimensions
must jointly be the primary focus of innovations for SD (i.e., a
double bottom line), while the economic dimension must not be
ignored, but become subservient to the other two primary di-
mensions (Dyck and Silvestre, 2018b).

Based on these contributions, multiple opportunities for future
research can be identified. First, we call for further research on how
innovations for SD vary in the broad literature within these three
subjects (i.e., technology, management, and policy), and how
innovation types (i.e., traditional, green, social, and sustainable) are
spread across these themes. This will provide a more fine-grained
understanding of what type of innovations are most relevant and
can actually help research and practice to advance to resolve the
pressing matters of sustainability society is currently facing.

Second, we call for further understanding on how different
types of innovations (i.e., traditional, green, social, sustainable) and
their focus (i.e., technology, management, policy) impact the four
TCOS innovation uncertainties (i.e., technological, commercial,
organizational, and societal). This opportunity can provide us with
practical insights on how to mitigate or eliminate uncertainties
given the type and focus of a specific innovation for SD.

Third, this research opens up promising research opportunities
for enhancing our understanding of how the type and focus of in-
novations for SD can actually provide additional insights on what
managers should expect in terms of maximizing their sustainability
trajectory and the best managerial approaches and perspectives
that could be employed in each case.

Fourth, we argue that more radical approaches to sustainability
are required and we call for further research on this topic. More
specifically, it is important to identify and assess the boundaries
and factors behind novel sustainability perspectives such as Sus-
tainable Innovation 2.0 and its “double bottom line” approach in
terms of refining them and testing them empirically.

We hope that this paper will become inspirational for re-
searchers, practitioners, and policy-makers who are involved in the
sustainable development discourse. We believe an important and
challenging mind-set change and paradigm shift must still happen
for us as a society to be able to truly move toward a sustainable
society.
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