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Introduction

Over the last few decades, a growing number of organizations have
embarked on a path in which sustainability has become a core innovation
driver (Boons and Wagner 2009; Hart and Milstein 2003; Nidomulu
etal. 2009). The growing attention paid to sustainable development,
earth system impacts and planetary boundaries (e.g., climate change, nat-
ural resource scarcity and pollution) has turned the focus to innovation
for sustainability (IfS) (Blowfield etal. 2007) as a means to solve soci-
etal and environmental challenges (Tukker 2005) while bring to the

markets new sustainable products and services (e.g., renewable energy)
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(Adams et al. 2016; Boons and Liideke-Freund 2013; Bocken et al. 2014),
fostering system-wide changes (Inigo and Albareda 2016) and transform-
ing economic and industrial systems toward sustainable development (e.g.,
circular economy) (Gladwin et al. 1995). Many companies are increasingly
changing the way they innovate, fostering integrated economic, social and
environmental value creation (Elkington 1997; Klewitz and Hansen 2014)
and, therefore, enhancing sustainability system transformation (Geels 2010),
including new forms of sustainable business models (Bocken et al. 2014).

In this chapter, we focus on the growing literature on IfS over the
last two decades (Hansen and Grosse-Dunker 2013). We present a bib-
liometric literature review to illustrate how complex research in this area
has spread across fields of research including innovation management,
economics, environmental engineering, environmental sciences and ecol-
ogy. We expand previous literature reviews (Adams et al. 2016; Bocken
etal. 2014; Boons and Liideke-Freund 2013; Inigo and Albareda 2016;
Nidomulu et al. 2009), providing an in-depth understanding of how IfS
research issues and themes are organized in five key goal-oriented discus-
sions. Following a review of the core literature, we propose a bibliometric
analysis to study the impact of this literature over time and its dissemi-
nation across other academic research fields in the peripheral literature.
The core literature includes the initial research on IfS and the seminal
concepts, while the peripheral literature includes research that has crossed
the original research parameters as well as other broad empirical analyses

(Small 1973).

Literature Review: Methods

In the first part of the literature review, we apply an integrative analy-
sis of IfS codifying the main concepts and theories connected to IfS
in management, organization and innovation studies and in environ-
mental engineering over the last two decades. We first selected the core
literature using a list of keywords,! aiming to understand IfS research
in business and organizations into core topics. This analysis classifies
the literature in five key goal-oriented discussions that frame the main
themes studied by researchers: strategic, operational, organizational,
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collaborative and systemic IfS. This analysis also comes after prior sys-
tematic and integrative literature research analysis done by Adams et al.
(2016), and Inigo and Albareda (2016). The second part studies the evo-
lution and dissemination of the IfS concept in the broader scientific and
academic debate (Glinzel 2015). We conducted a bibliometric data anal-
ysis using the Network Analysis Interface for Literature Studies (NAILS)?
toolkit, designed in August 2015 by a part of our research team (Knutas
etal. 2015). The NAILS statistical and Social Network Analysis (SNA)
on bibliometric data has been featured in concept emergence and dis-
semination (Hajikhani 2017) and patent portfolio comparative analyses
(Ranaei et al. 2016). We applied a four-step process as follow:

Step 1: We collected a set of keywords with input from a panel of
experts to initiate the core literature selection. We constructed our
search query with initial keywords and Boolean operators, using the
Web of Science (WoS) as a search database.® This led to a total of
6324 papers with the full bibliometric data available for further
analysis.

Step 2: We refined our initial search, with downloaded bibliomet-
ric data bundled by a compression tool to upload into NAILS. As a
result, we generated a tailor-made report providing abstract/keyword
analyses, productive authors/journals and recommendations on top
publications according to citation data. We used the NAILS report
in the expired review process. This resulted in 56 core literature pieces
(online report: https://goo.gl/ECYcdd).

Step 3: We explored the dissemination of this “core literature” (Small
1973) which included a total of 484 relevant research papers (online
report:  https://goo.gl/alwH43). The relevance ratio highlights the
importance of the core literature based on the number of citations
received. The “times cited per year” variable is another indication of the
quality of papers based on the average citations they receive each year.

Step 4: We delineated the perception of core literature by identifying
the most relevant peripheral literature in a multidisciplinary field of
science. In keeping with Cooper etal. (2009), we studied citation
connections to understand the relevance of IfS as a scientific topic
of discussion. The NAILS tool calculated new indexes, including the
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publications’ relevance, their dates and research fields. We established
the rule for peripheral papers to ensure that they cited a minimum of
3 core literature publications. This served as a proxy to ensure that the
papers are moving the core discussions forward.

Business Innovation for Sustainability:
Key Discussions

Research on IfS first appeared approximately in 2002 (Hart and
Christensen 2002; Hart and Milstein 2003) adopting prior con-
cepts forested by seminal sustainable development documents, the
Brundtland Report (WCED 1987) or the triple bottom line (Elkington
1997). We also want to highlight that IfS research is sourced on pre-
vious seminal work in business sustainability theory which appeared
as of 1995. The key business sustainability theoretical papers proposed
a paradigm shift toward organizations and sustainable development
(Elkington 1997; Gladwin et al. 1995; Hart 1995; Porter and van der
Linde 1995; Shrivastava 1995; Shrivastava and Hart 1995). The main
difference between sustainable business and IfS is that the second
group of research focus mainly on the integration between sustainabil-
ity within innovation. Extending previous analyses (Adams et al. 2016;
Inigo and Albareda 2016), the results of this literature review codify and
classify the literature of IfS into five main discussions: strategic, opera-
tional, organizational, collaborative and systemic. These five discussions
frame the main topics and goals adopted by management, organization
and engineering researchers studying how companies are able to trans-
form their innovation tools, management and goals integrating the
principles of sustainable development. This include three main changes:
transforming innovation from technical sustainability (e.g., life-cycle
analysis) to changing people mind-set (e.g., triple bottom line), chang-
ing IfS as stand-alone activity within the company toward a whole stra-
tegic and organizational practices and changing the vision of the firm
from insular market impacts (e.g., sustainable products and services) to
broad societal systemic change (e.g., sustainable business models, circu-
lar economy) (Adams et al. 2016).
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Strategic IfS

The main discussion in IfS literature encompasses an analysis of its stra-
tegic dimensions, primarily related to sustainable value creation (Hart
and Christensen 2002; Hart and Milstein 2003; Zollo et al. 2013), and
core competences (Chen 2008). Inigo and Albareda (2016) study three
different challenges. The first is connected to market orientation and
sustainable value creation (Boons and Wagner 2009; Shrivastava 1995)
and implies adopting a pathway to build sustainable business models
(Bocken et al. 2013; Inigo etal. 2017). This connects IfS to radically
different economic, social and environmental value creation processes
(Di Domenico etal. 2010; Figge and Hahn 2004), and sustainable
business models (Bocken et al. 2014; Stubbs and Cocklin 2008). The
second challenge is based on how IfS transforms business strategy,
implying new approaches to traditional strategic management and
enhancing new forms of business organizing and bottom-of-the-
pyramid structures (Prahalad and Hart 2001; Prahalad 2012), social
enterprises and hybrid organizing (Dacin et al. 2011) and the changes
adopted by firm fostering IfS (Arnold and Hockerts 2011; Schaltegger
and Wagner 2011). The third challenge connects IfS to performance
and benefits, including economic performance and cost analyses (Bos-
Brouwers 2010).

Shared value creation focuses on the interconnections between eco-
nomic progress and societal challenges by re-conceiving products and
markets, redefining productivity in the value chain and enabling local
cluster developments (Porter and Kramer 2011). Social innovation goes
beyond economic benefits and mainly focuses on innovation as a key
tool to solve the most urgent grand challenges (Nicholls and Murdoch
2012). Social innovation connects to social entrepreneurship as a core
driver (Hall 2014; Hockerts and Wiistenhagen 2010; McGowan and
Westley 2015). Responsible innovation has emerged in the last few dec-
ades, emphasizing a mutual and responsible approach among multiple
stakeholders participating and affected by innovation; the goal is to
anticipate the outcomes and the negative impacts and shared responsi-

bilities (Von Schomberg 2013).
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Operational IfS

Operational IfS is the second main discussion. Operational IfS studies how
businesses transform operational processes into more eco-efficient proce-
dures (WBCSD 2000). Operational optimization aims to change produc-
tion systems to integrate new process-oriented knowledge and tools (e.g.,
eco-efficiency, sustainable life-cycle assessment and environmental manage-
ment) across the whole value chain (Adams et al. 2016; Carrillo-Hermosilla
etal. 2010). Operational IfS involves three main challenges (Inigo and
Albareda 2016). The first is ensuring sustainability across the whole life
cycle and value chain, adopting waste management, industrial symbiosis
and circular economy approaches (Sharma and Iyer 2012). The second is
based on product and service design, including eco-innovation and eco-
design (Pujari 20006). The third is improving performance, adopting envi-
ronmental management systems, impact minimization technologies and
re-designing processes (Boons et al. 2013; Schaltegger and Burritt 2014).

Research on operational IfS mainly began with eco-efficiency
(Ehrenfeld 2005; Hellstrom 2007; WBCSD 2000), fostering environ-
mental efficient innovation tools and activities to include environmen-
tal impacts on company operations (Hansen et al. 2009; Harms et al.
2013). Eco-efhiciency is a management approach that encourages busi-
nesses to search for environmental improvements that finally lead to
integrated ecologic and economic benefits and foster new ways of doing
business by integrating environmental and economic value creation
(WBCSD 2000: 4). It goes beyond incremental efficiency, transforming
operations with new systemic tools and strategies that promote radical
and sustainable process innovation, affecting the entire life-cycle assess-
ment across value chains and the industrial and innovation ecosystem
(Chertow and Ehrenfeld 2012; Wagner 2008).

All of these changes connect eco-innovation (Del Rio 2009), which is
framed under different disciplines, technological change, systems analysis
and operations research, industrial ecology and industrial economics (Del
Rio et al. 2010). Eco-innovation aims to change the environmental per-
formance of consumption and production activities (Kemp et al. 2007).
Early on in this century, eco-efliciency and eco-innovation have expanded
to include: sustainable product innovation (Clark et al. 2009), eco-design
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(Dangelico and Pujari 2010) and clean technological changes (Horbach
etal. 2012). Operational innovation also fosters sustainable supply chain
management, life-cycle analysis (Melville 2010), industrial symbiosis
(Mirata and Emtairah 2005) and industrial ecology (Boons et al. 2016).

Organizational IfS

The third discussion is the analysis of organizational transformation
enhanced by IfS. Organizational IfS studies how business is changing
their organizations, exploring new ways of organizing and managing
IfS, as for example whole life-cycle thinking (Inigo and Albareda 2016;
Seebode etal. 2012). According to Adams etal. (2016: 10), organ-
izational transformation involves “a fundamental shift in mindset.”
IfS is embedded in new multidisciplinary practices developed across
departments and units, disseminating new strategic approaches and
embedding sustainability as a core driver for innovation (e.g., waste to
management) (Nidomulu et al. 2009; Sharma 2005). It does so in favor
of a systematic organizational ecosystem, fostering leadership and radi-
cal IfS (e.g., slow business models) (Inigo et al. 2017).

There are three main challenges (Inigo and Albareda 2016). The first
involves the development of new IfS capabilities (Van Kleef and Roome
2007), either promoting new organizational and relational capabilities
and attracting new talent or training employees and innovation teams
and managers. This also involves developing relational capabilities with
external partners. The second challenge is addressing natural resource
scarcity, promoting the efficient use of natural resources and innovative
waste management, recycling, reusing and remanufacturing and creat-
ing value from waste. This strategy serves to innovate and create new
value or promote new creativity or bricolage in scarce resource environ-
ments, fostering inclusive businesses (Halme and Korpela 2014). The
third challenge involves new forms of organizing, including a shift in
organizational mind-sets and in how to do business and innovate by
creating shared value, integrating IfS into the companies’ culture and
goals and thereby accelerating IfS (Jay and Gerard 2015). Compared
to traditional technological and market-pull innovation, IfS is differ-
ent because it requires a higher level of inter-organizational knowledge
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generation to address social and environmental challenges and intra-
organizational dialogue and co-creation with societal and environmen-
tal stakeholders (Castiaux 2012; Rennings 2000). These capabilities
include developing a system-wide view of the innovation process and
learning and experimenting (Van Kleef and Roome 2007).

Collaborative IfS

The fourth core discussion is based on IfS’ collaborative nature with dif-
ferent societal and environmental partners and stakeholders (Nidomulu
etal. 2009). IfS requires multiple partnerships and collaborative alli-
ances between the company and technological partners but also with
social and environmental stakeholders (De Marchi 2012; Goodman
etal. 2017). Successful IfS becomes increasingly collaborative (Ghisseti
etal. 2015). Furthermore, social and environmental stakeholders
become key partners (Ayuso et al. 2011) through the adoption of new
platforms and knowledge sources to stimulate creativity and overcome
sustainability challenges (Ayuso et al. 2006). IfS also includes different
dynamics such as design-thinking and co-creation workshops (Senge
etal. 2008), root innovation (McGowan and Westley 2015), stake-
holder dialogue (Ayuso etal. 20006), value-mapping (Bocken etal.
2013), supplier co-creation, user-focus innovation, societal co-creation
(Hansen and Spitzeck 2011), social bricolage (Di Domenico et al.
2010), sustainable business models (Richter 2013) and reverse innova-
tion (Govindarajan and Ramamurti 2011).

In this sense, collaborative IfS connects to three main challenges
(Inigo and Albareda 2016). The first is to respond to public policies
and new regulations (Horbach etal. 2012). The second is connected
to how companies participate and co-create with local IfS networks
and clusters, including industrial symbiosis (Paquin and Howard-
Greenville 2012) and circular economy initiatives (Geissdoefer et al.
2017). The third challenge connects IfS to open innovation and how
to build new partnerships (Ghisseti etal. 2015; Senge etal. 2008),
including with new R&D partners and research centers (Chen and
Hung 2014).
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Systemic IfS

Finally, IfS literature connects to sustainable systems transformation
(Adams et al. 2016; Loorbach et al. 2010). IfS aims to transform the
industrial and capitalist economy toward sustainable development
systems (Nill and Kemp 2009; Tukker et al. 2008). An example is a
bottom-of-the-pyramid as a social enterprise (Prahalad and Hart 2001)
that creates new opportunities for the poorest socioeconomic groups in
both developing and developed countries. This implies emergent par-
adigms of social enterprises (Dacin et al. 2010) that take IfS as a core
driver for sustainable change (Stubbs and Cocklin 2008) as well as suffi-
ciency-driven business models (Bocken and Short 2015). There are three
main challenges (Inigo and Albareda 2016). The first is based on how
IfS helps to implement the system-level transition (Boons and Wagner
2009; Chertow and Ehrenfeld 2012; Geels 2011). The second involves
transforming production and consumption dimensions (Hall 2002).
The third challenge connects to the discussion on the emergence of sus-
tainable enterprise organizing (Di Domenico et al. 2010; Hart 2012).

Bibliometric Analysis

In this section, we investigate the five discussions within core IfS
publications over the years, their dissemination and citations, their
time-evolving impact in other fields of research in the peripheral liter-
ature. We also analyze sustainable business theory as a main source for
the dissemination of IfS literature.

Time-Evolving Impact

Since 1995, the scientific discussion on sustainable business theory has
influenced the growing volume of IfS research (WCED 1987; Elkington
1997). IfS literature has grown considerably and quickly since 2002
(Hart and Milstein 2003). By studying the literature on IfS, we have
detected the core literature and, accordingly, the peripheral literature.
We study the time-evolving impacts of the core literature within the five
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Fig. 3.1 Core literature citations received for the 5 key IfS discussions over time

discussion categories detailed above and show how it has expanded over
time (see Fig. 3.1).

Core literature: Fig. 3.1 clearly indicates that the total citations
received by the core literature in the five key IfS discussions have grown
exponentially, featuring a sharper increase since 2006. Our research
illustrates how papers on sustainable business theory achieving a 60%
impact based on citations. Regarding the five main IfS discussions, the
strategic and operational discussions are driving 26% of the impact
and dissemination. The strategic IfS discussion is the most important.
It includes the main seminal papers on strategy and IfS, sustainability
and value creation and proposes the main concepts such as sustainable
value creation, sustainable entrepreneurship and the bottom-of-the-
pyramid approach. Operational IfS is also very important as it includes
broad research on eco-efficiency, eco-innovation and life-cycle analysis,
including the main empirical papers. Organizational and collaborative
IfS discussions started later and have become more accepted within
the academic community much more recently. Consequently, their
impact through citations is smaller. Organizational IfS has recently had
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greater impact due to the growing volume of new research on organiza-
tional capabilities and different types of organizational transformations.
Collaborative IfS has also grown considerably over the last few years
due to the increasing attention to new forms of co-creation and col-
laboration between companies and social and environmental partners,
open innovation and partnerships. Finally, systemic IfS is the newest
discussion based on an analysis of sustainability transitions and societal
changes.

Peripheral literature: Fig. 3.2 indicates the number of publications in
both core and peripheral literature over time. Since we had the core lit-
erature discussions as identified by experts (56 papers), we were able to
extract the papers which cited the core literature, referring to these as
peripheral (almost 7000 papers).

The analysis of the literature ended with 425 peripheral papers. Our
results clearly indicate that the major discussions on IfS in the “core lit-
erature” category have emerged in the past 15 years with a significant
increase since 2010. The periphery has also been inspired, with a signifi-
cant increase in publications as of 2010.
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Fields of Research Dissemination

We also measured the impact and influence of IfS through its dissemi-
nation in other fields. We calculated the accumulated citations of each
article in both the core and peripheral literature and tabulated them for
the subject categories. Figure 3.3 represents the impact of the categories
studied in core and peripheral literature by citation points. It is clear
that, while there is an obvious overlap of the subject categories among
core and peripheral literature, we can see a shift in subject categories.
The peripheral literature shows a significant appreciation for new sub-
jects such as “Environmental studies, Management” and “Economics,
engineering, civil.” It is interesting to note that, while topics such as
“Economics,” “Management, planning & development” and “Industrial
engineering” in the core literature were highly cited, the peripheral liter-
ature hasn’t received the same attention citation-wise yet. However, on
subject categories such as “Green & Sustainable science & technology,”
“Management,” “Environmental studies, management” and “Business,”
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the peripheral literature shows an increase of appreciation via citation
points compared to the core literature. Meanwhile, it is important to
note that the peripheral literature has spread the notions of sustainabil-
ity and innovation to areas such as psychology, agriculture, hospitality
and forestry, a fact also recognized by the number of citations.

The top portion of Fig. 3.4 shows the frequency of the most popu-
lar publication venues (quantity of times which the venue publishes a
paper) and popular ones (sorted by the number of received citations) for
the IfS core literature. In addition, the bottom part of Fig. 3.4 illustrates
the most popular and most cited venues for the peripheral publications.
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The most popular publication venues for the core literature include
Journal of Cleaner Production, Business Strategy and Environment, and
Ecological Economies, while the most cited publications are Academy
of Management Review, Journal of Economic Perspectives, and Harvard
Business Review. For the peripheral literature, the most popular publi-
cations are Journal of Cleaner Production, Journal of Business Ethics, and
Sustainability, while the top cited publication is Academy of Management
Journal, Journal of Cleaner Production and Journal of Business Ethics.

Conclusion

We have presented a bibliometric study that explores how IfS liter-
ature has grown and developed over the last two decades. The main
conclusion is that IfS core literature mainly comprises five key goal-
oriented discussions: strategic, operational, organizational, collaborative
and systemic IfS changes that frame the main topics and themes that
researchers study to understand the main transformations undergone
by businesses and organizations to embrace sustainable development
principles and systems-based transformation (Geels 2010). The litera-
ture analysis is based on previous research (Adams et al. 2016; Bocken
etal. 2014; Boons and Liideke-Freund 2013; Inigo and Albareda 2016;
Nidomulu etal. 2009), providing an in-depth understanding of how
IfS research issues and themes are organized. This bibliometric analy-
sis shows the differences on impact and citation between different dis-
cussions. IfS literature is strong on strategic and operational themes
that have been the two most impactful since 2002, including the main
papers and theoretical and conceptual references in IfS. Contrarily,
organizational, collaborative and systemic IfS discussions have emerged
and increased in the last few years. This is mainly due to the current
changes adopted by leading companies in IfS (e.g., Patagonia, Unilever)
with growing collaboration between companies and social and environ-
mental partners to build sustainable business models (e.g., slow fashion,
waste to management, social innovation), in addition to sustainability
transitions and societal change. In terms of the core literature, the two
key fields of research are business management and economics followed
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by environmental sciences and environmental studies. This responds to
the sources of IfS research on strategic and innovation management.
The main fields of research for the peripheral literature show greater
impact and interconnections with environmental studies, management
and economics and civil engineering. Thus, we see a clear dissemina-
tion and interactions from business management toward more applied
research in which the main IfS theories and ideas can be applied with
empirical studies and real practices adopted by companies. In this sense,
managers are embracing operational IfS changes, while exploring new
sustainable business models, and co-creating new sustainable products
and services (e.g., organic food, renewable energy, clean technologies).
Managers and entrepreneurs can use these five-oriented goals of IfS to
understand how to apply IfS goals into real practices. IfS literature anal-
ysis shows a road-map for managers to adopt new practices and strate-
gies connected to strategic changes (sustainable business models, shared
value, slow production, circular economy), operational optimization
(eco-innovation, eco-efficiency, whole life-cycle analysis, clean tech-
nologies), organizational changes (social innovation, complex adaptive
systems), collaborative pathways (with social and environmental stake-
holders), and finally, system-change toward a new way to design and
adopt production and consumption systems (e.g., circular economy).
Beyond that, researchers and managers should work hand in hand to
make IfS real and mainstream as a new way to do and integrate sustain-
ability, innovation and value creation.

Notes

1. Sustainability-oriented innovation, sustainable innovation, sustainability
and innovation, innovation for sustainable development, social innova-
tion, responsible innovation, green and eco-innovation.

2. http://nailsproject.net/ online interface.

3. WoS is maintained by Thomson Reuters and has 90 million documents
indexed. It is considered one of the most important databases for scien-
tific bibliometric data.
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