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Abstract

Environmental concerns have become more prominent than ever. There is a strong need for
organizations to immediately shift from the current business as usual attitude. Organizations, as the driving
vehicles of economic growth, are expected to lead this new era. Eco-innovations were identified as one of
the pillars of change towards sustainable development. The application of eco-innovation will be a crucial
factor in achieving sustainable development. Eco-innovation has the ability to help organizations tackle
rising environmental issues. Despite the increased popularity of eco-innovation, there is a lack of literature
that considers the management’s role in the eco-innovation and firm performance relationship. How firms
might develop and embed eco-innovations has received little attention. As research concerning eco-
innovation converges, there is a need to develop eco-innovation and firm performance models that can be
related to organizational factors. Models that deal with strategic, structural and management factors are
needed. Most of the current developed models are highly generalized and only few have been adapted to
specific markets, segments or industries. Furthermore, models should examine the interaction of internal
and external variables in the context of eco-innovation and firm performance. Hence, this paper aims to
highlight the gaps in current eco-innovation and firm performance literature. Furthermore, this paper
discusses future directions regarding eco-innovation and firm performance model development.
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1. Introduction

There are growing concerns over the medium to long term health of the natural environment. For
the ten year period, covering 2007 through to 2017, concerns have been raised over the deteriorating natural
environment, and finite resource depletion (World Economic Forum, 2015; 2017). The Global Risk Report
of 2016 highlighted the evolution of global risks as a result of deterioration of the natural environment. It
was found that there is a connection between the increase in global risks and depletion of natural resources
(World Economic Forum, 2016). Such is the magnitude of environmental risks, that it is strongly
interconnected to a host of other risks such as conflict and migration (World Economic Forum, 2015).
Global concerns for the environment also stood out at World Economic Fora (World Economic Forum,
2017). In order to effectively address the concerns raised about the deteriorating environment, there is need
for participation from various stakeholders (Seliger, 2007). Examples of stakeholders that would be
involved include society, governments (regulators), and management (leadership of organizations) (Joris-
Johann et al., 2014). Failure to collectively address and mitigate climate change issues could result in dire
consequences to the world population according to the Food and Agricultural Organization (2017).

In order to find solutions towards the deteriorating natural environment and mitigate the induced
risks, solutions need to be found by the stakeholders’ involved (Rajala et al., 2016). Finding solutions
towards arresting the deteriorating natural environment and rapid depletion of finite natural resources
presents significant challenges for the various stakeholders involved (Mohsen et al., 2014). Apart from the
significance of challenges posed by environmental issues, is has been observed that the stakeholders
involved, such as governments and corporates, are failing to reach a consensus towards environmental risk
mitigation (Schaltegger et al., 2016). Natural resources, access to fresh water and food security could
potentially be compromised for future generations if alterations are not made (Rasul & Sharma, 2016).
According to Nidumolu et al. (2009), innovation with sustainability in mind can catalyze changes in
technology, organizational structures and enterprise systems. These changes can help to lower
organizations’ and industry CO2 footprints, as well as improve social and economic efficiencies (Nidumolu
et al., 2009). Another terminology to describe this type of innovation is eco-innovation (Machiba, 2010).
Eco-innovation has the potential ability to help organizations tackle rising environmental and ecological
issues (Sarkar & Pansera, 2017). Hence, innovation with sustainability in mind (eco-innovation) can
potentially mitigate the environmental, economic and social concerns emanating from man-made activities
(Dangelico, 2017).

Eco-innovation has been gaining prominence in academia as well as industry, due to its potential
(Tariq et al., 2017). Change is needed in order to transform organizations, governments and industries
towards sustainability, and the “business as usual” attitude needs to be disposed (Arundel & Kemp, 2009).
The emergence of different sets of enablers has also seen eco-innovation rising to prominence. Fragmented
niches such as renewable energy policy and carbon trading are buttressing eco-innovations (Zhang et al.,
2017). To better understand the eco-innovation, research has focused on identifying the drivers (Doran &
Ryan, 2016) as well model these drivers (Tariqg et al., 2017). As a result, most models that investigate eco-
innovation seek to understand the relationship between drivers of eco-innovation and a proposed outcome,
such as performance (Fernando & Wah, 2016). Whilst identifying drivers of eco-innovation is useful,

however, the role played by organizational factors such as management has been largely left out in eco-
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innovation models (Hermann & Wigger, 2017). The embedding and development of eco-innovations has
received little attention (Roscoe et al., 2016). Research needs to explore how organizations could be
structured, so as to embed new knowledge into their eco-innovation processes (Watson et al., 2017). This
is crucial, as firms ought to include environmental concerns in their organizational activities (Cainelli et
al., 2015). Therefore, factoring in the board of directors in eco-innovation models would be useful. In
addition, Marsden (2013) pointed out that reflexive corporate governance structures resulted in greater
environmentalism. It would then be interesting to note if characteristics of board would influence eco-
innovation through enhanced organizational capability. Hence, this paper discusses the various literatures
of eco-innovation models that have presently developed. The models are evaluated. How the models
attempt to address the shortfall in eco-innovation models which factor in the leadership of organizations is
also discussed. Based on the findings, future areas of eco-innovation research are also presented in this
paper.

This paper consists of five sections. Section 1 is the introduction. The remaining four chapters are
organized as follows: Section 2 states the objectives of the research, as well as the research questions.
Section 3 defines the nature of eco-innovation as well as sustainable development. This section also
discusses and summarizes the various literature concerning triple bottom line sustainable development and
eco-innovation, as well as the factors concerning organizational leadership. Section 4 discusses the
methodology utilized by this paper. Section 5 discusses the main findings from the literature review
conducted in Section 3. Section 6 then concludes the discussion, offering suggestions for future research
directions concerning eco-innovation and firm performance, with suggestions on how organizational

leadership plays a role in this future research.

2. Problem Statement
2.1. Definition of Eco-Innovation

From Schumpeter (1942)‘s definition of innovation, it can be evident that the scope covering
innovation incorporates invention commercialization as well as new combinations of ideas emanating from
opportunities for development. Eco-innovation is thus, multidisciplinary, needing to be looked at from
different dimensions (social, managerial, and technical). Policy makers, industry, organization leadership
as well as other relevant stakeholders are also part of the eco-innovation synergy. Eco-innovation is
therefore, a dynamic, interactive and complex process, featuring a number of paradoxes (Hall & Clark,
2003). The term eco-innovation has also been adopted by firms to describe contributions they are making
towards sustainable development (Machiba, 2010).

Growing awareness of challenges of environmental sustainability, rising social inequalities and the
challenge to be competitive in a global economy have catalyzed the need for change. The growing
awareness of the issues mentioned above creates a need for innovative solutions to tackle the challenges.
The successful implementation of such innovations assists society to progressively gravitate towards a more
sustainable path. Improvements can be made to existing technologies, production methods, and social
behavior patterns. Hence eco-innovation can be viewed as an innovation which seeks to improve
environmental performance (Long et al., 2017). Such a definition of eco-innovation also makes it critical

to grasp the broader context in which this innovation occurs according to Carrillo-Hermosilla (2009). Hence
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it is necessary to also understand what environmental performance is, and why it is crucial to the concept

of eco-innovation (Long et al., 2017).

2.2. Factors Influencing Eco-Innovation

Environmental performance is based on three categories pointed out by Delmas and Blass (2010).
Firstly it’s the environmental impact of organizational activities on emission and energy usage. Second is
the achievement or compliance by the organization to any environmental regulations set by a regulatory
body. Third is installation and usage of treatment or recycling plant by the organization. The third category
can be confirmed by analyzing the organization’s capital expenditure as well as organizational processes
(Delmas & Blass, 2010).

The concept of linking eco-innovation to environmental performance (Delmas & Blass, 2010) was
tested by Fernando and Wah (2017):

Eco-innovation

Cross-functional
coordination i

Market focus

Environmental

performance

|

- ] !

| Regulation —
|

|

| Supplicr

| Technology

Figure 01. Eco-Innovation Drivers (Fernando & Wah, 2017)

Based on the findings from this model, eco-innovation is indispensable to both policy makers and
the organization itself. Companies that adopt eco-innovation are likely to register improvements in
environmental performance. However, whilst eco-innovation overall has buttressed improvements in
organization’s environmental performance, it appears that cross functional co-ordination in particular did
not support better performance (Fernando & Wah, 2017). This was attributed to the lack of the necessary
structures, management and coordination within the organization. As a result of the lack of the
organizational structures, common practices towards sustainability in the organization where not developed
(Fernando & Wah, 2017). Therefore, the role of management needs to be assessed, as the organization’s
leadership is crucial in the transformation towards sustainability (van Tulder et al., 2014).

He et al. (2018) indicated that in the development of eco-innovation, environmental as well as
economic objectives are critical. Previous studies that factor in the contextual and organizational factors
such as governance structures where insufficient. Eco-innovation tended to excessively focus on the
technological eco-innovation aspect, yet leadership, ownership structure and market competition are also
able to explain the implementation of eco-innovations. Utilization of a theoretical framework that is not

supply-side focused could also explain eco innovations (He et al. 2018).

1210



http://dx.doi.org/10.15405/epsbs.2018.05.94
Corresponding Author: Russell Tatenda Munodawafa
Selection and peer-review under responsibility of the Organizing Committee of the conference
elISSN: 2357-1330

Diaz-Garcia et al. (2015) highlighted the emergence of eco-innovation as an interesting and
insightful area of research for academia. Policy makers, management and industry experts stand to benefit
from the emergence and refinement of research in this budding research thrust. However the authors also
pointed out that contribution towards eco-innovation studies are currently dominated by developed markets
such as United States of America and the European Union. Hence there is a need for contributions from
developing and emerging markets (Diaz-Garcia et al., 2015). Contributions from newly industrialized and
emerging markets could strengthen the robustness of eco-innovation research. This is because eco-
innovation research from emerging markets contexts can factor in regional and location factors, allowing
for comparison to take place on a cross-country or market spectrum. Also, the linkage of contexts to
methodology is also an area of need for this emerging research. By including and factoring in country
specific determinants and characteristics to methodology, this emerging research area is strengthened
overall (Diaz-Garcia et al., 2015). Horbach (2014) also stated that innovation is not homogenous nor is it
uniformly distributed across geographic and regional contexts. Advanced market effects as well as certain
regional infrastructure could influence or impede innovation success. However when it came to
environmentally oriented innovations (eco-innovations), the plethora of research that identifies
determinants and drivers of eco-innovation neglects regional and geographic factors. This is important as
innovation activities are not homogenous in space due to market aggregation effects as well as specific
infrastructure and vehicles that may encourage or impede it (Horbach, 2014). In response to these
suggestions, Aloise and Macke (2017) conducted a study that sought to understand the eco-innovation
drivers and determinants in the context of emerging markets. Strict regulations that sought to address

environmental concerns were found to induce eco-innovation.

Figure 02. Eco-Innovation Drivers (Aloise & Macke, 2017)

Environment regulation helps to encourage eco-innovations. The encouragement of eco-innovation
results in the generation of innovative, environmentally friendly products (Horbach, 2014). Recycling and
utilization of wastes from one industry as inputs for another also buttress eco-innovation (Horbach, 2014;
Seliger, 2007). However, organizational management and structural factors appeared to impede eco-
innovation. This is because where management lacked the necessary capability to eco-innovate, eco-
innovation became difficult for organizations (Aloise & Macke, 2017).

The lack of clear corporate governance, and organizational structures that create bureaucratic

processes created barriers for eco-innovation. In addition, having management that does not support and
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incentivize eco-innovation also impedes organizations from eco-innovating (Aloise & Macke, 2017). Also,
bureaucracy harms eco-innovations. This is because decisions need to go through various departments
before authorization. A lack of orientation towards innovation also reduces eco-innovation for
organizations. Managers, policy makers and academics ought to define and operationalize strategies that
aim to induce eco-innovations (Aloise & Macke, 2017). These eco-innovations contribute towards the triple
bottom line of sustainability i.e. economic, environmental, and social positive impacts (Aloise & Macke,
2017; Elkington, 1994, 2004).

Doran and Ryan (2016) investigated weather eco-innovation is able to assist firms to create
competitive advantages that are sustainable, given the ultra-competitive business environment of modern
markets. The investigation was done through identification of key eco-innovation drivers. In particular it
was of interest to the investigators to understand how these drivers individually influence the performance
of the firms. Internal, as well as external factors exert an influence on the firm’s strategic decisions to eco-
innovate. Integrating environmental aspects into the business strategy of firms extended benefits to the
firm’s financial, market as well as manufacturing performance (Doran & Ryan, 2016). Paying attention to
the type of eco-innovation is key for a firm’s leadership, as it will allow them to align and adapt their
organization to their environmental strategies. Future research looking into eco-innovation should consider
the internal and external factors. Internal factors, such as capabilities and skills such as management, can
be complemented with external factors through organization to organization cooperation (Doran & Ryan,
2016).

For organizations to integrate sustainability drivers such as eco-innovations into their practices, the
organizations have to change i.e. the organizational culture. Organizational culture must be changed and
geared towards achieving sustainability (Baumgartner, 2009). How organizational culture relates to the
sustainable development of organizations has not received the attention it needs. It is important to
incorporate sustainability elements such as eco-innovation in the organizational culture. This would assist
organizations to successfully develop in a sustainable manner. For environmental innovations and other
sustainable development tools to be adopted within the organization’s culture, it has to be a part of the

leadership’s mind-set (Baumgartner, 2009).

visible structures and
Artifacts processes (hard to decipher)

strategies, goals, philosophies
Values (espoused justifications)

unconsious, taken-for-granted beliefs
. . thoughts and feelings (ultimate source
Basic assumptions of values and actions)

Figure 03. Organizational Culture and leadership (Baumgartner, 2009)

By adopting the above model, Baumgartner (2009) sought to address the shortfall in literature by

assessing how organizational leadership, organizational culture and corporate sustainability are related. The
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above model enables the use of organizational culture to create corporate sustainability strategies. The
model, consisting of three levels, evaluates each strategy. Each strategy is then categorizes based on how it
relates and integrates to the three levels. For instance, conservative sustainability strategies focus on
greening production processes, infusing with the “values” level (Baumgartner, 2009; Baumgartner &
Ebner, 2010). Conservative strategies that integrate with the values should minimize waste and emissions;
hence they mirror efficient and effective utilization of resources. When these aspects are a part of the
corporate philosophy, the mind-set of the leadership should reflect these views (Baumgartner & Ebner,
2010). Hence companies willing to configure themselves towards sustainable innovations and activities
need to be aware of their current organizational culture and optimize themselves for eco-innovations
accordingly.

Aligning organizational leadership, organizational culture and sustainability strategies helps
organizations to minimize greenwashing and hijacked environmentalism. It is also then pointed out that,
more attention needs to be addressed towards understanding if sustainable development can catalyze
organizational and leadership restructuring i.e. if leadership and organizational culture be aligned towards
achieving sustainable development (Baumgartner, 2009). Fernando and Hor (2017) identified deficiencies
in models that highlighted the role of management in achieving better environmental performance i.e. lower
CO2 emissions. Amongst the findings of the research, the commitment of the organization’s leadership was
one of the identified barriers towards reducing carbon emission from the developing market context.
Another barrier was identified as lack of knowledge as well as a lack of awareness towards environmental
issues (Fernando & Hor, 2017). This is concerning, as management’s knowledge, awareness and
commitment to environmental issues is essential to firms adopting eco-innovations such as improved
energy management, which itself assists in lowering CO2 output.

There appears to be a lag in the adoption of eco-innovations by industry, with a number of
organizations displaying a lethargic stance towards eco-innovation. Leadership and organizational
commitment to investing into and supporting eco-innovations appeared to be low (Fernando & Hor, 2017).
This lack of action by the decision makers needs more investigation. It is recommended by Fernando and
Hor (2017) that management fully grasp the importance and value of environmental issues, and
conceptualize ways in which they may leverage the firms’ capabilities to eco-innovate. In cases where an
organization’s resources are limited, the management ought to at least be trained to be aware of the
emerging environmental needs of the markets. Whilst reducing CO2 emissions is beneficial for the
environment, there is also need for models that consider the organization’s decision makers. They are key
stakeholders and they can be pivotal in economic and competitive outcomes, making eco-innovations
beneficial to other stakeholders such as shareholders (Fernando & Hor, 2017; Shrivastava, 2013).

Doran and Ryan (2016) investigated weather eco-innovation is able to assist firms to create
competitive advantages that are sustainable, given the ultra-competitive business environment of modern
markets. The investigation was done through identification of key drivers’ product and process eco-
innovations. In particular it was of interest to the investigators to understand how these drivers individually
influence the performance of the firms. Internal, as well as external factors, exert an influence on the firm’s
strategic decisions to eco-innovate. Integrating environmental aspects into the business strategy of firms

extended benefits to the firm’s financial, market as well as manufacturing performance (Doran & Ryan,
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2016). Paying attention to the type of eco-innovation is key for a firm’s leadership, as it will allow them to
align and adapt their organization to their environmental strategies. Future research looking into eco-
innovation factor in internal capabilities and skills such as management, as these can be complemented with

external factors through organization to organization cooperation (Doran & Ryan, 2016).

3. Research Questions

1. What are the models of eco-innovation and firm performance?

2. What research gaps exist in the models of eco-innovation and firm performance?

4. Purpose of the Study

The purpose of the paper was to explore literature that focuses on the eco-innovation and firm
performance relationship. The paper analysed models of eco-innovation and firm performance. The paper
also sought to identify areas that can be applied in future eco-innovation and firm performance relationship

studies.

5. Research Methods

This paper explores the emerging topic of eco-innovation. This paper conducts exploration of eco-
innovation through a literature review process. The literature review for this paper was sourced from
Science Direct, Wiley, Web of Science, Springer and Google Scholar databases. The use of these databases
ensured that the literature review included studies that are relevant. These databases provide a trusted and
reliable foundation to conduct literature review as recommended by Xavier et al. (2017). Utilizing this
procedure to conduct literature review was also recommended by Diaz-Garcia et al. (2015), Dahan et al.
(2017) , as well as Watson et al. (2017). Search keywords employed by this paper included “eco-innovation”
OR “green innovation” OR “sustainable innovation” OR “environmental innovation” AND “firm
performance”. The search strings where employed so as to assist in the selection of topics to review by
having the above mentioned strings in the title, abstract or keywords. The literature, having been compiled,
was assessed and literature that did not feature or discuss models of eco-innovation was filtered out. The
included literature featured full text accessibility, and discussed eco-innovation, and firm performance from

an empirical study perspective.

6. Findings

A total of 25 papers that mentioned or factored in the role of leadership where extracted from various

databases as indicated by the table below:
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Table 01. Literature Database

Database Number
Science Direct 9
Web of Science 2
Springer 3
Google Scholar 6
Scopus 2
Total 25

This paper identified 25 models of eco-innovation. The search of the models was conducted through
the above stated databases. The publication dates ranged from the year 1994 to the year 2017. The first
mention of eco-innovation can be traced to the year of 1994 viz-a-viz environmental or “green” innovations,
as a result of the research by Green et al. (1994), Hart (1995) as well as Porter and Van der Linde (1995).
Eco-innovation itself as a main concept begins to gain traction in the 2000’s with research coming from
Rennings (2000). Science Direct as well as Google Scholar provided the majority of eco-innovation papers
analyzed by this paper. Papers from Scopus journals also featured prominently in this paper. The number
of papers analyzed is due to the limited number of eco-innovation papers that discuss or factor in the role
played by the organization’s leadership. Most papers on the above stated databases discuss drivers of eco-
innovation. Most literature also look to investigate how eco-innovation relates to the environmental
performance of the firm. Therefore there is an abundance of literature that seeks to establish a linkage on
the direct relationship between eco-innovation and environmental performance of the firm. For instance
studies conducted by Fernando and Wah (2017) as well as by Long et al. (2017) found that eco-innovation
was a sufficient predictor of the firm’s environmental performance. The driving factors of this prediction
were influenced by a number of “drivers” of eco-innovation such as regulation, market focus, and
technology. Hence, regulation, market focus and technology are key to firms’ eco-innovating, leading to
better environmental performance (Fernando & Wah, 2017). However, whilst Fernando and Wah (2017)’s
research as well as research by other scholars (Chen & Holden, 2017; Long et al., 2017) establish clear
relationships between eco-innovation and firm performance, much of the research does this linearly. The
researchers also point out the dearth of literature that investigates the effects of other variables, especially
during predictive relationships (Hair et al., 2016).

In terms of the keywords employed for this paper, the table below highlights the number of journal

publications matching these research keywords

Table 02. Search Keywords

Database Number
“Eco-Innovation” 11
“Green Innovation” 1
“Environmental Innovation” 5
“Sustainable Innovation” 8
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A key characteristic for classifying the literature of this paper was that the research keywords had to
be linked to firm performance. This was necessitated as Briner and Denyer (2012) stated that evaluating
literature is a useful step when conducting a literature review. Evaluation of prior literature can be done on
a number of bases such as criteria, study types, and frameworks adopted (Briner & Denyer, 2012).

One of the most contentious issues in the research concerning eco-innovation is how to define this
very concept (Carrillo-Hermosilla et al., 2009). This situation has arisen as interest, attention and focus
begins to be directed towards eco-innovation (Kiefer et al., 2017). Eco-innovation and environmentally
inclined research is fragmented in terms of a universal definition of the innovations that tackle
environmental issues (Karakaya et al., 2014). As eco-innovation research gains ground, a more holistic
definition of eco-innovation will suffice, due to convergence of terminologies (Faria & Andersen, 2017).

Eco-innovation dominated the keywords search for the literature analyzed by this paper, followed
by sustainable innovation and environmental innovation. A number of scholars have also come across
different terminologies concerning innovations that address environmental concerns according to Prieto-
Sandoval et al. (2016) and Ifiigo and Albareda (2016). This difference in terminologies can be explained
by the fact that research concerning environmentally oriented innovations has proposed several models.
These models, although carrying different terminologies, have helped enhance a deeper understanding of
the dynamics involved in eco-innovations. As the need for organizations to be more sustainable increases,
it becomes increasingly critical for organizations to understand eco-innovations more efficiently and define
them accordingly (Xavier et al., 2015). A recurring theme across the various literature is the lack of models
including leadership, as it could potentially be the difference maker in eco-innovation as was partially
discussed by Reyes-Santiago (2017), Peng and Liu (2016) as well as Fernando and Hor (2017).

7. Conclusion

Firms need to devote more attention to issues of eco-innovation. This paper identified and analyzed
25 eco-innovation and firm performance models through a literature review. Models that did not consider
the organization management and structures were excluded. Based on the analysis conducted on the models
several gaps where identified. Firstly, despite the increase in popularity on eco-innovation, most of the
published models still exclusively investigate eco-innovation and firm performance linearly. Eco-
innovation drivers and how they impact firm performance dominates much of research (Hojnik et al., 2017;
Tariq et al., 2017). Identification of eco-innovative drivers is helpful in explaining firm performance (Lee
& Min, 2015). However identifying the role played by organizational factors such as management would
enable researchers to further explain the eco-innovation and firm performance relationship (Huang & Li,
2017).

Secondly, management commitment is critical towards firms achieving the desired results from firm
performance (Fernando & Hor, 2017). Management, at the very least, needs to be aware of environmental
issues so as to optimize firm performance. Therefore, it would be interesting for future research to develop
eco-innovation and firm performance models that measure the commitment of the organization’s leadership
to environmental sustainability.

Thirdly, research on eco-innovation continues to be dominated by contributions from developed

markets such as the European Union and United States (Chareonpanich et al., 2017). Eco-innovation
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models and results cannot be generalized. There is need to consider geographic and regional factors when
developing eco-innovation research in different contexts (Del Rio et al., 2016). Therefore, it would be
interesting to develop models that are specific to the local and regional factors. It would also be interesting
to compare and contrast the differences and/or similarities between models developed in highly
industrialized contexts vs those developed in the developing would.

Fourthly, organizational processes and behaviors reflect the nature and culture of the leadership
(Baumgartner, 2009). The degree to which environmental sustainability such as recycling is practiced in
the organization depends upon the culture established by the leadership of the organization (Baumgartner
& Ebner, 2010). The need for an organization to infuse corporate sustainability is key for its survival in the
modern business environment (Engert el al., 2016). Therefore, future research could also investigate the
key factors that management can utilize to drive the integration of eco-innovation and environmental
sustainability within the organization’s culture. This research can be done qualitatively so as to identify
some of the tools and communication processes used as suggested by (Engert et al., 2016).

Lastly, Hair et al., (2016) indicated that in most model relationships, researchers investigate linear
independent/dependent variable relationships. However, theory indicates that model relationships are far
more complex. Independent/dependent variable relationships often involve some degree if intervention or
moderation, viz-a-viz mediating and moderating variables. The inclusion of management decision
parameters might assist organizations to understand how eco-innovation could provide better financial
success. For instance (Severo et al., 2017) found that the relationship between eco-innovation and firm
performance was moderated by the size of the organization. Therefore, developing models of eco-
innovation that integrate leadership understanding and perspectives would be useful towards understanding
eco-innovations. The inclusion of an organization’s board of directors as a moderating variable would be
interesting.

As the movement towards sustainable markets becomes inevitable (Ghisetti & Rennings, 2014),
firms need to orient themselves towards eco-innovation. Eco-innovation could be a difference maker and
even be a strategic tool that yields firms a competitive advantage in the increasingly ultra-competitive
markets (He et al., 2018). Firms should prepare themselves by transitioning to sustainability oriented
enterprises (van Tulder et al., 2014). Hence, it would be interesting if future research could incorporate
leadership of organizations as interaction variables in developing eco-innovation models. This would be
interesting as eco-innovation business models design and management has been stated as being crucial in

allowing sustainable development.

Acknowledgments

The authors would like to thank Universiti Teknologi PETRONAS for their support.

References

Aloise, P. G., & Macke, J. (2017). Eco-innovations in developing countries: The case of Manaus Free Trade
Zone  (Brazil). Journal of Cleaner Production, 168(Supplement C), 30-38.
doi:https://doi.org/10.1016/j.jclepro.2017.08.212

Arundel, A., & Kemp, R. (2009). Measuring eco-innovation.

1217



http://dx.doi.org/10.15405/epshs.2018.05.94

Corresponding Author: Russell Tatenda Munodawafa

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

Baumgartner, R. J. (2009). Organizational culture and leadership: Preconditions for the development of a
sustainable corporation. Sustainable Development, 17(2), 102-113. doi:10.1002/sd.405

Baumgartner, R. J., & Ebner, D. (2010). Corporate sustainability strategies: sustainability profiles and
maturity levels. Sustainable Development, 18(2), 76-89. doi:10.1002/sd.447

Briner, R. B., & Denyer, D. (2012). Systematic review and evidence synthesis as a practice and scholarship
tool. Handbook of evidence-based management: Companies, classrooms and research, 112-129.

Cainelli, G., De Marchi, V., & Grandinetti, R. (2015). Does the development of environmental innovation
require different resources? Evidence from Spanish manufacturing firms. Journal of Cleaner
Production, 94(Supplement C), 211-220. doi:https://doi.org/10.1016/j.jclepro.2015.02.008

Carrillo-Hermosilla, J., del Gonzalez, P. R., & Koénnold, T. (2009). What is eco-innovation? In Eco-
Innovation: When Sustainability and Competitiveness Shake Hands (pp. 6-27). London: Palgrave
Macmillan UK.

Chareonpanich, M., Kongkachuichay, P., Donphai, W., Mungcharoen, T., & Huisingh, D. (2017).
Integrated transdisciplinary technologies for greener and more sustainable innovations and
applications of Cleaner Production in the Asia—Pacific region. Journal of Cleaner Production,
142(Part 3), 1131-1137. doi:https://doi.org/10.1016/j.jclepro.2016.10.174

Chen, W., & Holden, N. M. (2017). Social life cycle assessment of average Irish dairy farm. The
International Journal of Life Cycle Assessment, 22(9), 1459-1472. doi:10.1007/s11367-016-1250-2

Dahan, S. M., Yusof, S. r. M., & Taib, M. Y. (2017). Performance measure of eco-process innovation:
insights from a literature review. Paper presented at the MATEC Web of Conferences.

Dangelico, R. M. (2017). What Drives Green Product Development and How do Different Antecedents
Affect Market Performance? A Survey of Italian Companies with Eco-Labels. Business Strategy
and the Environment, n/a-n/a. doi:10.1002/bse.1975

del Rio, P., Pefiasco, C., & Romero-Jordan, D. (2016). What drives eco-innovators? A critical review of
the empirical literature based on econometric methods. Journal of Cleaner Production, 112, 2158-
2170

Delmas, M., & Blass, V. D. (2010). Measuring Corporate Environmental Performance: the Trade-Offs of
Sustainability Ratings. Business Strategy and the Environment, 19(4), 245-260. doi:10.1002/bse.676

Diaz-Garcia, C., Gonzalez-Moreno, A., & Saez-Martinez, F. J. (2015). Eco-innovation: insights from a
literature review. Innovation, 17(1), 6-23. doi:10.1080/14479338.2015.1011060

Doran, J., & Ryan, G. (2016). The Importance of the Diverse Drivers and Types of Environmental
Innovation for Firm Performance. Business Strategy and the Environment, 25(2), 102-119.
d0i:10.1002/bse.1860

Elkington. (1994). Towards the sustainable corporation: Win-win-win business strategies for sustainable
development. California management review, 36(2), 90-100.

Elkington. (2004). The Triple Bottom Line, Does It All Add Up?: Assessing the Sustainability of Business
and CSR/John Elkington.

Engert, S., Rauter, R., & Baumgartner, R. J. (2016). Exploring the integration of corporate sustainability
into strategic management: a literature review. Journal of Cleaner Production, 112, 2833-2850.

Faria, L. G., & Andersen, M. M. (2017). Sectoral dynamics and technological convergence: an evolutionary
analysis of eco-innovation in the automotive sector. Industry and Innovation, 1-21.

Fernando, Y., & Hor, W. L. (2017). Impacts of energy management practices on energy efficiency and
carbon emissions reduction: A survey of malaysian manufacturing firms. Resources, Conservation
and Recycling, 126(Supplement C), 62-73. doi:https://doi.org/10.1016/j.resconrec.2017.07.023

Fernando, Y., & Wah, W. X. (2016). Moving forward a Parsimonious Model of Eco-Innovation: Results
from a Content Analysis. In D. Soumyananda (Ed.), Handbook of Research on Climate Change
Impact on Health and Environmental Sustainability (pp. 619-631). Hershey, PA, USA: IGI Global.

Fernando, Y., & Wah, W. X. (2017). The impact of eco-innovation drivers on environmental performance:
Empirical results from the green technology sector in Malaysia. Sustainable Production and
Consumption, 12, 27-43. doi:http://dx.doi.org/10.1016/j.spc.2017.05.002

Forum, W. E. (2015). Global Risks 2015 (090115). Retrieved from Geneva:

Forum, W.E. (2016). The Global Risks Report 2016: 11th Edition. Retrieved from
http://EconPapers.repec.org/RePEc:ess:wpaper:id: 10737

1218



http://dx.doi.org/10.15405/epshs.2018.05.94

Corresponding Author: Russell Tatenda Munodawafa

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

Forum, W. E. (2017). The Global Risks Report 2017 (050117). Retrieved from Geneva:

Ghisetti, C., & Rennings, K. (2014). Environmental innovations and profitability: how does it pay to be
green? An empirical analysis on the German innovation survey. Journal of Cleaner Production,
75(Supplement C), 106-117. doi:https://doi.org/10.1016/j.jclepro.2014.03.097

Green, K., McMeekin, A., & Irwin, A. (1994). Technological trajectories and R&D for environmental
innovation in UK firms. Futures, 26(10), 1047-1059. doi:http://dx.doi.org/10.1016/0016-
3287(94)90072-8

Hair, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2016). A Primer on Partial Least Squares Structural
Equation Modeling (PLS-SEM): SAGE Publications.

Hall, J., & Clark, W. W. (2003). Special Issue: Environmental innovation. Journal of Cleaner Production,
11(4), 343-346. doi:https://doi.org/10.1016/S0959-6526(02)00070-7

Hart, S. L. (1995). A Natural-Resource-Based View of the Firm. Academy of management review, 20(4),
986-1014.

He, F., Miao, X., Wong, C. W. Y., & Lee, S. (2018). Contemporary corporate eco-innovation research: A
systematic review. Journal of Cleaner Production, 174(Supplement C), 502-526.
doi:https://doi.org/10.1016/j.jclepro.2017.10.314

Hermann, R. R., & Wigger, K. (2017). Eco-Innovation Drivers in Value-Creating Networks: A Case Study
of Ship Retrofitting Services. Sustainability, 9(5), 733.

Hojnik, J., Ruzzier, M., & Anton¢i¢, B. (2017). Drivers of eco-innovation: empirical evidence from
Slovenia. International Journal of Entrepreneurship and Innovation Management, 21(4-5), 422-440.

Horbach, J. (2014). Do eco-innovations need specific regional characteristics? An econometric analysis for
Germany. Review of Regional Research, 34(1), 23-38. do0i:10.1007/s10037-013-0079-4

Huang, J. W., & Li, Y. H. (2017). Green Innovation and Performance: The View of Organizational
Capability and Social Reciprocity. Journal of Business Ethics, 145(2), 309-324.
d0i:10.1007/s10551-015-2903-y

Idigo, E. A., & Albareda, L. (2016). Understanding sustainable innovation as a complex adaptive system:
a systemic approach to the firm. Journal of Cleaner Production, 126(Supplement C), 1-20.
doi:https://doi.org/10.1016/j.jclepro.2016.03.036

Joris-Johann, L., Nikolay, A. D., & Ludwig, R. (2014). Sustainability, risk management and governance:
towards an integrative approach. Corporate Governance: The international journal of business in
society, 14(5), 670-684. doi:10.1108/CG-07-2014-0077

Karakaya, E., Hidalgo, A., & Nuur, C. (2014). Diffusion of eco-innovations: A review. Renewable and
Sustainable Energy Reviews, 33(Supplement C), 392-399.
doi:https://doi.org/10.1016/j.rser.2014.01.083

Kiefer, C. P., Carrillo-Hermosilla, J., Del Rio, P., & Callealta Barroso, F. J. (2017). Diversity of eco-
innovations: A quantitative approach. Journal of Cleaner Production, 166(Supplement C), 1494-
1506. doi:https://doi.org/10.1016/j.jclepro.2017.07.241

Lee, K.-H., & Min, B. (2015). Green R&D for eco-innovation and its impact on carbon emissions and firm
performance. Journal of Cleaner Production, 108(Part A), 534-542.
doi:https://doi.org/10.1016/j.jclepro.2015.05.114

Long, X., Chen, Y., Du, J., Oh, K., & Han, I. (2017). Environmental innovation and its impact on economic
and environmental performance: Evidence from Korean-owned firms in China. Energy Policy,
107(Supplement C), 131-137. doi:https://doi.org/10.1016/j.enpol.2017.04.044

Long, X., Chen, Y., Du, J., Oh, K., Han, I., & Yan, J. (2017). The effect of environmental innovation
behavior on economic and environmental performance of 182 Chinese firms. Journal of Cleaner
Production, 166(Supplement C), 1274-1282. doi:https://doi.org/10.1016/j.jclepro.2017.08.070

Machiba, T. (2010). Eco-innovation for enabling resource efficiency and green growth: development of an
analytical framework and preliminary analysis of industry and policy practices. International
Economics and Economic Policy, 7(2), 357-370. doi:10.1007/s10368-010-0171-y

Marsden, T. (2013). From post-productionism to reflexive governance: Contested transitions in securing
more sustainable food futures. Journal of Rural Studies, 29(Supplement C), 123-134.
doi:https://doi.org/10.1016/j.jrurstud.2011.10.001

1219



http://dx.doi.org/10.15405/epshs.2018.05.94

Corresponding Author: Russell Tatenda Munodawafa

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

Mohsen, V., Claudine, S., Behnam, F., & Joseph, S. (2014). Framing sustainability performance of supply
chains with multidimensional indicators. Supply Chain Management: An International Journal,
19(3), 242-257. d0i:10.1108/SCM-12-2013-0436

Nidumolu, R., Prahalad, C. K., & Rangaswami, M. R. (2009). Why sustainability is now the key driver of
innovation. Harvard business review, 87(9), 56-64.

Organization, F. A. (2017). The State of Food and Agriculture 2016: Climate Change, Agriculture and Food
Security: FAO.

Peng, X., & Liu, Y. (2016). Behind eco-innovation: Managerial environmental awareness and external
resource acquisition. Journal of Cleaner Production, 139(Supplement C), 347-360.
doi:https://doi.org/10.1016/j.jclepro.2016.08.051

Porter, M. E., & Van der Linde, C. (1995). Toward a new conception of the environment-competitiveness
relationship. The journal of economic perspectives, 9(4), 97-118.

Prieto-Sandoval, V., Alfaro, J. A., Mejia-Villa, A.,, & Ormazabal, M. (2016). ECO-labels as a
multidimensional research topic: Trends and opportunities. Journal of Cleaner Production,
135(Supplement C), 806-818. doi:https://doi.org/10.1016/j.jclepro.2016.06.167

Rajala, R., Westerlund, M., & Lampikoski, T. (2016). Environmental sustainability in industrial
manufacturing: re-examining the greening of Interface's business model. Journal of Cleaner
Production, 115, 52-61.

Rasul, G., & Sharma, B. (2016). The nexus approach to water—energy—food security: an option for
adaptation to climate change. Climate Policy, 16(6), 682-702.

Rennings, K. (2000). Redefining innovation — eco-innovation research and the contribution from
ecological economics. Ecological economics, 32(2), 319-332. doi:http://dx.doi.org/10.1016/S0921-
8009(99)00112-3

Reyes-Santiago, M. d. R., Sanchez-Medina, P. S., & Diaz-Pichardo, R. (2017). Eco-innovation and
organizational culture in the hotel industry. International Journal of Hospitality Management,
65(Supplement C), 71-80. doi:https://doi.org/10.1016/j.ijhm.2017.06.001

Roscoe, S., Cousins, P. D., & Lamming, R. C. (2016). Developing eco-innovations: a three-stage typology
of  supply  networks. Journal of  Cleaner Production, 112, 1948-1959.
doi:http://dx.doi.org/10.1016/j.jclepro.2015.06.125

Sarkar, S., & Pansera, M. (2017). Sustainability-driven innovation at the bottom: Insights from grassroots
ecopreneurs. Technological Forecasting and Social Change, 114, 327-338.

Schaltegger, S., Hansen, E. G., & Liideke-Freund, F. (2016). Business Models for Sustainability.
Organization & Environment, 29(1), 3-10. do0i:10.1177/1086026615599806

Schumpeter, J. A. (1942). Socialism, capitalism and democracy: Harper and Brothers.

Seliger, G. (2007). Sustainability in Manufacturing: Recovery of Resources in Product and Material Cycles:
Springer Berlin Heidelberg.

Severo, E. A., de Guimaraes, J. C. F., & Dorion, E. C. H. (2017). Cleaner production and environmental
management as sustainable product innovation antecedents: A survey in Brazilian industries. Journal
of Cleaner Production, 142, 87-97. doi:10.1016/j.jclepro.2016.06.090

Shrivastava, P. (2013). 1. Sustainable innovation responses to global climate change. Strategies for
Sustainable Technologies and Innovations, 19.

Tariq, A., Badir, Y. F., Tarig, W., & Bhutta, U. S. (2017). Drivers and consequences of green product and
process innovation: A systematic review, conceptual framework, and future outlook. Technology in
Society, 51, 8-23. d0i:10.1016/j.techsoc.2017.06.002

van Tulder, R., Rosa, A., Francken, M., & Tilburg, R. (2014). Managing the Transition to a Sustainable
Enterprise: Lessons from Frontrunner Companies. New York: Routledge.

Watson, R., Wilson, H. N., Smart, P., & Macdonald, E. K. (2017). Harnessing Difference: A Capability-
Based Framework for Stakeholder Engagement in Environmental Innovation. Journal of Product
Innovation Management, n/a-n/a. doi:10.1111/jpim.12394

Xavier, A. F., Naveiro, R. M., & Aoussat, A. (2015). The Eco-Innovation Concepts through a Strategic
Perspective.

1220



http://dx.doi.org/10.15405/epsbs.2018.05.94

Corresponding Author: Russell Tatenda Munodawafa

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

Xavier, A. F., Naveiro, R. M., Aoussat, A., & Reyes, T. (2017). Systematic literature review of eco-
innovation models: Opportunities and recommendations for future research. Journal of Cleaner
Production, 149, 1278-1302. doi:http://dx.doi.org/10.1016/j.jclepro.2017.02.145

Zhang, Y. J., Peng, Y. L., Ma, C. Q., & Shen, B. (2017). Can environmental innovation facilitate carbon
emissions  reduction?  Evidence  from  China. Energy  Policy, 100, 18-28.
d0i:10.1016/j.enpol.2016.10.005

1221



