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Abstract 
This paper uses a multidisciplinary and systematic review of 45 journal articles and two case interviews to investigate the 
role of public support organizations in the development of eco-innovations. Even though eco-innovations are regarded as a 
driving force within sustainable development, entrepreneurs developing such innovations face barriers such as lack of some 
technical expertise, limited financial, time and human resources. Generally, two aspects are needed for eco-innovation 
support i.e. support for technology as well as business development. The selected public support organizations offered 
business development support through networking, bridging and financing. However, preliminary findings on their current 
support activities indicate bridging to other actors who can provide technical expertise such as environmental impact 
assessment and eco-design could be a promising addition to business development. Potential further research includes deeper 
empirical investigations on the role of public support actors in the development of eco-innovations. 

  
Keywords: Multidisciplinary literature review; innovation management; public support systems; entrepreneurship 

1 Introduction 
Sustainability is arguably one of the main societal quests of the 21st century. Thus, discourses on how to 
facilitate sustainability transitions are taking centre stage among academics and practitioners alike. These 
discourses are spurred by global challenges such as climate change, biodiversity loss, and material and energy 
resource depletion. In addition, recent economic and financial crises in certain parts of the world add urgency to 
the need for fundamental changes in technologies, infrastructure, lifestyles and institutions (Rennings, 2000). 
Eco-innovation, herein defined as product, service or organizational model innovations which are less damaging 
to the environment, and have commercial viability are regarded as a driving force towards 
sustainability(Carrillo-Hermosilla et al., 2009).  

Despite the potential benefits from the adoption and use of eco-innovations, they are impeded by market failures 
both in their innovation and diffusion phase (Jaffe et al., 2005). In other words, the entrepreneur develops or 
adopts eco-innovations which improve the quality of the environment at his/her own cost but the benefits are 
society wide.  Consequently, entrepreneurs developing eco-innovations face challenges in translating 
sustainability goals into offerings that have customer value in addition to limited time, knowledge of customer 
needs and financial constraints (Keskin et al., 2013). Hence linkages with external actors such as governmental 
institutions are necessary to get hold of and exploit essential resources needed to tackle these challenges 
effectively (Hjelm, 2011).  In addition, consistent government support is regarded as an important enabler for the 
development and diffusion of eco-innovations (Boons et al., 2013, Klewitz and Hansen, 2013). 

However, in the innovation literature, the role of public support organizations in boosting particularly eco-
innovation remains fragmented across several disciplines (e.g. innovation management, sustainable 
entrepreneurship, management systems and sustainability) thus lacking an overarching understanding of the 
different support organizations, their initiatives and roles in boosting eco-innovations. Even though there have 
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been recent literature reviews on sustainability driven innovations in general, e.g. policy interventions for 
environmental improvement (Parker et al., 2009); processes at the product, process and organisational level for 
eco-innovations(Klewitz and Hansen, 2013) and success factors for environmentally sustainable product 
innovation (de Medeiros et al., 2013), the review reported in this paper complements these previous reviews by 
focusing on the role of public support organizations in the development of eco-innovations.  

From this background, this study takes a multidisciplinary and systematic literature review approach 
complemented by interviews with two selected cases of public organisations supporting eco-innovation. The 
public organisations selected are business development organizations from Sweden, a top global eco-innovator 
(WWF, 2012). This offers the possibility for identifying potentially interesting practices and learning 
opportunities for the larger eco-innovation community. The focus on business development organizations is 
motivated by their broad approach to support and their bridging activities between different support actors. Thus, 
business development organizations provide an overview of the public support activities for eco-innovation.  The 
multidisciplinary and systematic literature review approach lends opportunities for integration between relevant 
knowledge which is published in different journals with limited connection between researchers. It also offers 
consolidation of the results from various studies and delivers an opportunity for more application both in 
research and practise. The interviews offer a complementary insight into how public support for eco-innovation 
is organized in practise, essentially serving as a pilot from which further research investigations can be 
undertaken. 

In this line of thought, the overall goal of this article is to analyse the role of public support organizations in 
developing eco-innovations both from state-of-the-art literatures and practitioner approaches. The systematic 
literature review will also point out key research trends on this topic including main countries of publications, 
journal outlets and potential future research agendas. Together with the interviews with practitioners, the 
implications of this study for public support for eco-innovation and continuing research work would also be 
discussed. 

2 Methods 

2.1 Systematic literature review 
To address the research aim, we conducted a multidisciplinary and systematic review of 45 journal publications. 
A fundamental demand for this kind of review is methodological rigor with a distinct procedure and protocol for 
selection of relevant publications(Boehm and Thomas, 2013). Our systematic review consisted of a review 
protocol where the research aim and scope was defined; a search strategy to find relevant publication and also a 
plan for documentation and analysis (Budgen and Brereton, 2006). The review protocol has been multi-
disciplinary in a sense that no publications have been excluded due to academic discipline but rather publications 
in English have been included from different disciplines as far as they fall within the aim and scope of this study.  
Four multidisciplinary journal databases have been used in the search–Scopus, Web of science, Emerald and 
Wiley. Two main keywords “eco-innovation”, and “innovation and cleantech” were used in iterative 
combinations with words such as “public support”, “support system”, “support organisations”, “SMEs”, 
“regulation”, “barriers” on the four databases. The abstract and conclusion of the hit articles were read to decide 
on their inclusion or not in the final review list. The reference list of the selected articles was also checked to 
identify potential relevant articles. To build on existing reviews and increase the diversity of our hit, we 
purposively selected and checked the references list of two recent systematic literature reviews on eco-
innovations, by Klewitz and Hansen (2013) and de Medeiros et al. (2013) who used different keywords such as 
“environmental innovation”, “sustainable innovation”, “environmentally sustainable innovation” and 
“environmentally friendly innovation”. Figure 1, summarises the search procedure and outcome of each step. As 
can be seen, the search from the four databases resulted in 919 hits from which 29 were relevant for this study 
aim and scope i.e. the role of public support in eco-innovation.  The analysis of the references gave 7 more extra 
articles to make the total 36. And from the two purposively selected recent literature reviews, 9 more articles 
were included to make the final review list of 45 journal papers. 
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Figure 1: The process of the literature search.  

The third part of our review protocol focused on documenting for each selected journal article, the main author’s 
resident country during publication, journal of publication and year. The selected articles were read in detail to 
provide support in answering the research aim. 

2.2  Interviews with business development organizations 
To include some practitioner perspective from real cases on public support for eco-innovation, interviews were 
conducted with two business development organizations in Sweden. The first business development organization 
was a cluster initiative focused on “cleantech” companies as members. From our understanding on how eco-
innovators seek public support, we also interviewed a business development organization offering support to all 
kinds of entrepreneurs be it eco-innovators or “conventional” innovators. Semi-structured face-to-face interviews 
focusing on what is offered and how public support is delivered to companies were used, followed by 
transcription and analysis. The list of selected organizations, their focus area and funding source in presented in 
Table 1. 

 

Table 1. Interviewed cases 

Organization Support focus Funding source Remark 
Sustainable 
Sweden South 
East (SSSE) 

SSSE offers business support to a 
network of about 30 member 
companies (micro to large size) 
working with sustainability 
driven offerings e.g. energy 
conversion and efficiency, waste 
management, environmental 
impact assessment and mass-
production. 
 

Regional 
authority, project 
financing and 
membership fees.  
 

Referred to as 
“specific” 
henceforth 
because of their 
explicit focus 
on eco-
innovations. 

ALMI 
företagsparnter 

 

ALMI offers business 
development all kinds of 
entrepreneurs to create growth 
and renewing within Swedish 
businesses and industries. 

 

The Swedish 
government. 

 

Referred to as 
“general” 
henceforth 
because of their 
focus on 
supporting all 
kinds of 
entrepreneurs. 
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3 Results 

3.1 General findings from systematic literature review 
The final list of articles contained 45 journal articles. A total of 29 were found using databases and another 16 
through the analysis of references (see figure 1 above). The articles were spread across 28 different journals with 
only six of these journals with more than one publication: Journal of Cleaner Production (6), Research Policy 
(5), European Journal of Innovation Management (3), Ecological Economics (3), Greener Management 
International (3), and Sustainable Development (2). 
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3.1.1 Geographical Spread 
Figure 2 below shows the number of articles per the country location of the main author at the time of publication. Seven countries have more than one article: United 

Kingdom (12), Germany (7), Spain (5), USA (3), China (2), Finland (2), Sweden (2), Italy (2) and Venezuela (2). 

 

Figure 2: Geographical spread of the main authors. 
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3.1.2  Annual distribution of publications 
The number of articles published each year is found in Figure 3. A majority (62%) of the 

articles have been published in the last four years, 2010-2013 with mostly single articles in 

the years leading to 2007.  

 
Figure 3: Annual distribution of located articles. 

In addition to the general analytics presented above, some thematic findings relating to the 
aim and scope of this paper are presented below. These include the barriers to eco-
innovation, the capacities of support organizations and the support offered by public 
organizations for eco-innovation both from the literature and in practise. These serve as 
input for further discussions on the role of public support in eco-innovation. 

3.2 Barriers to eco-innovation 
Despite potential environmental, economic and social benefits from the development  and 
use of eco-innovations, they are often underdeveloped and diffuse slowly in the 
economy(Carrillo-Hermosilla et al., 2009). Eco-innovation (both the process and outcome) 
encounters particular challenges in the development and market introduction phases as 
presented below based on the reviewed literature.  

3.2.1 Lack of expertise 
To be able to eco-innovate, expert technical knowledge about the environment and 
regulations is important. Common barriers in eco-innovation are the lack of awareness and 
knowledge of environmental problems, impact and risk and the potential benefits(Buttol et 
al., 2012, Klewitz et al., 2012). A related barrier is that entrepreneurs are sometimes not 
competent to work with particular eco-innovation requirements such as lifecycle thinking or 
sustainability issues (Fernández-Viñe et al., 2012, Buttol et al., 2012, Klewitz et al., 2012). 
The collection of data needed for such life cycle and sustainability assessments along the 
supply chain can be expensive for small firms and the necessary tools are commonly 
referred to larger firms (Buttol et al., 2012).  

3.2.2 Financial constraints 
One reoccurring barrier often mentioned to eco-innovation as well as “conventional” 
innovation is financial constraints (Buttol et al., 2012, Klewitz et al., 2012, del Río et al., 
2010). Another financial related barrier is that eco-innovation often is a long term 
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investments and most companies, both those developing and adopting eco-innovations, 
choose their investments by short payback time (Buttol, et al., 2012).In addition, sometimes  
the benefits of developing or adopting an eco-innovation do not live up to the costs 
(Klewitz, et al., 2012). To be able to eco-innovate, a firm needs to be able to keep track of 
new regulations and also what is good for the environment or not. Gathering and putting to 
use this front end knowledge is expensive without which it is difficult to benefit from eco-
innovation. 

3.2.3 Weak market pull 
Eco-innovations (at least some particular types) often face weak demand from the market or 
other stakeholders in the form of regulations (Buttol, et al., 2012). If a company cannot find 
customers or the costumers do not know what they need it is hard to argue that it will be a 
financially beneficial investment. Potential adopters of new technology need incentives to 
do so, but in certain contexts the market does not demand eco-innovations and it is not 
unusual companies perceive adopting eco-innovation as just an extra cost (Fernández-Viñe, 
et al., 2012). Furthermore, another contribution factor to weak market demands for eco-
innovations is the inertia to change from existing technologies to more sustainable 
alternatives. Especially radical innovations such as cleaner production techniques which 
require systemic changes will be met with resistance because they disrupt the existing firm 
production systems (del Rio et al., 2010). 

3.3 Capacities of public support actors 
In the reviewed literature, a common term which used to describe the activities of business 
development organizations is “intermediation” (e.g Howells, 2006, Klerkx and Leeuwis, 
2008, Klewitz et al., 2012). An intermediary refers to a third party organization that helps 
other actors achieve their objectives (Klewitz et al., 2012). Different kinds of intermediaries 
are identified as brokers, bridgers, third parties, facilitators and legitimisers that provide 
support for (eco)-innovation. Howells (2006) discusses intermediary support in innovation 
under innovation management, diffusion and technology transfer, and systems and 
networks. Examples of intermediary support activities include support in decision making, 
setting standards, identifying partners, acting as evaluators of technology, provision of a 
knowledge repository and linkages within an innovation network (Howells, 2006). 
Intermediaries also provide bridging activities in knowledge, creativity, market and 
management in the area of innovation diffusion (Czarnitski and Spielkamp, 2003). Such 
support activities can be offered through information provision, financing, networking and 
coaching (Klerkx and Leeuwis, 2008).  

The interview studies focused on the support offered by business development 
organizations as a practical example of the role of public support in eco-innovation. More 
so serving as pilot cases from which further research investigations can be made. 

3.3.1 Support offered by the “specific” business development organization 
The term “specific” here refers to a business development organization explicitly 
supporting eco-innovations. Their support activities are presented below. 

Networking 
Members companies (cleantech focused) of the specific business development organization 
studied in this paper can benefit from many networking opportunities. This networking 
activities offer the opportunity for knowledge sharing, new business contacts and an 
opportunity to market eco-innovations. Since the working procedure of the business 
development organization includes international projects, participating companies get 
useful information regarding potential foreign markets e.g. customer needs, laws and 
regulations and business culture. The networking takes place under different types of 
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arrangements – from project group meetings, annual gatherings, to seminars for all member 
companies. Different workshops are also organized in connection with foreign visits where 
the member companies’ knowledge and technology is shown. The organization also 
provides networking opportunities through exhibitions both home and abroad and offers a 
language help for members during such interactions to help find potential customers for 
their eco-innovations. 
 

Bridging  
The specific business development organization serves as a hub, through which member 
companies can access information, funding, business partners, sales channels, etc. from 
member companies and also from other support actors. With regards to providing bridges to 
funders, the organization takes an active role in collecting and disseminating information to 
its members on new initiatives and funding opportunities such as EU-projects. In addition 
to providing this bridging function between support actor and member companies, the 
organization also serves as a physical hub in their regional location where they co-locate 
with other actors such as industrial development centres, a university, and private 
consultants whose support activities they can bridge to member companies. 

3.3.2 Support offered by the “general” business development organization 
The term “general” here refers to the business development organization supporting all 
kinds of innovations including eco-innovations. Their support activities are presented 
below. 

Bridging  
The “general” business development organisation acts as a bridging actor between the 
innovating company and other actors in the support system to deliver specific support 
which is outside their in-house scope of expertise. They act as a leader in the innovation 
process but the actual work is done by the company itself or the subcontractors. Their role 
is to bridge different support actors and contribute with experience in the specific 
innovation or entrepreneurship area. An important part, of this bridging activity, is to 
coordinate between actors on the market and establish contacts between entrepreneurs and 
innovators using for example workshop events and seminars. 
 
Financing 
An important part of the support offered by the general business development organization 
is financing through loans and/or grants. Loans are dispersed based on the applicant and the 
business idea under conditions to complement commercial options available to 
entrepreneurs. Since the “general” organization is public owned, it is able to take on more 
risk while provide funding to entrepreneurs. In this loan scheme there is no particular 
attention to eco-innovations but rather the entrepreneur, business idea and stage in 
entrepreneurship are fundamental in loan evaluations. Funding is geared towards business 
development, innovation or for intellectual property right applications etc. Funds are also 
available for growth and expansion.  
 
Channelling different support 
The “general” business development organization directs support to all types of innovators 
including eco-innovations and it would be possible for other organisations to channel their 
support through them, due to their close collaboration with companies. One important role 
is their ability to establish contacts between different support actors in innovation which 
can then be channelled to target companies on a regional or national basis. By possessing a 
well built up network of both public and private support organisations as well as 
companies, the “general” organization can channel the needed support to companies.  
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4 Analysis and Discussion 
In this section, findings from both the systematic literature review and interviews with the 
selected cases will be analysed and discussed.  

The final list of articles (45) from the systematic literature review is spread across 28 
different journals. It was only 6 out of these 28 journals which had more than one 
publication. This spread across different journals largely representing different academic 
disciplines gives some hints about the multidisciplinary of the subject of eco-innovation 
and sustainability in general and how it is integrated across several disciplines. For 
researchers, this also indicate several different avenues for communicating their research 
findings and also search for relevant literature to read can be made across a much wider 
base than for example in the case of innovation. 

Considering the geographic spread of the journal articles, most of the authors were located 
in research intuitions across Europe with no detectable publications from Africa and 
Australia. This could be influenced by methodological factors such as keywords, databases 
and language used. Nonetheless, this finding also support the trend that eco-innovation and 
sustainable entrepreneurship is considered a key driver for Europe’s competitiveness and 
thus the associated research attention. This geographic spread on eco-innovation 
publications is narrower to some extent compared to reviews on sustainability-oriented 
innovations in general where publication sources had a wider spread including Australia, 
South Korea and Taiwan (Klewitz and Hansen, 2013).  

The yearly distribution of the publications also indicates that most of the journal articles 
have been published in the recent years, between 2010 and 2013 which represents about 
62% of the total articles. A similar observation can be made by recent systematic literature 
reviews by Klewitz & Hansen (2013) with most publications between 2010 and 2013.This 
observation can be linked to the increasing importance the issue of sustainability and eco-
innovation is in receiving in recent years compared to the early years both in academic and 
public discourses. 

Relating to the particular barriers in eco-innovation, the non-existence sometimes of 
technical expertise such as life-cycle assessment and eco-design in-house was deemed 
particular for eco-innovations. This was also coupled by the issue of weak market pull for 
some types of eco-innovations due to the lack of market, incentives or the inertia to stick 
with existing technologies. Other barriers faced relate to general innovation challenges such 
as limited financial, time and personnel resources. Intermediaries offer support through 
information, financing, networking, bridging and coaching to tackle these challenges 
(Klerkx & Leeuwis, 2008). The results from the interview studies confirm much of the 
previous literature. The specific business development organization offered networking for 
its members to meet potential customers and also partners in eco-innovation, serve as a 
bridging actor to other support organizations in the public support system and between 
member companies. The general business development organization offered a broader 
portfolio of support to all types of firms including bridging between support actors and 
between firms, channelling support from support actors to firms and also financing. 

Financial barrier is mentioned as a recurring challenge for entrepreneurs in general. While 
the specific business development organization (focusing only on cleantech companies) did 
not have any in-house financing, they could locate, inform and aide companies in applying 
for available funding from other agencies which represents a bridging. On the other hand, 
the more general business development organisation offers loans and grants to innovations 
at different stages of their development.  However, the selection is based on the business 
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idea and the entrepreneur risk of default and has no explicit environmental sustainability 
criteria.  

A preliminary difference between the barriers to eco-innovation and the support offered in 
relates to the technical needs of eco-innovators. This technical expertise relates to life cycle 
assessment, eco-design and other distinct features of eco-innovation. Such expertise is often 
available in large companies but often lacking for small and medium sized companies 
(Buttol et al., 2012). However, the interviewed organizations did not mention any kind of 
technical support regarding particular eco-innovation technicalities such as life cycle 
assessment and eco-design. Rather through their bridging activity, the business 
development organizations could link member companies to technical skills required in 
innovation including product and service development. These particular technicalities could 
be provided by the “specific” business development organization by bridging large size 
companies with such technical knowledge to smaller firms and start-up entrepreneurs. In 
the case of the “general” business development organization they have the potential 
financial capacity to acquire such services from external actors or channel such support 
from other actors such as universities and large companies. As indicated by Triguero et al. 
(2013), companies involved in networks with universities, and research institutes are more 
likely to come up with all kinds of eco-innovations. The specific business development 
organization is involved with a regional university which interacts with companies through 
research. This type collaboration offers research functions which otherwise maybe be 
difficult to obtain for many SMEs. 

4.1 Implications for research and management 
The results from this study have potential implications for both research and eco-innovation 
management. For the scientific community, it represents an attempt at integrating and 
consolidating research on the role of public support in eco-innovation. It highlights some 
particular barriers to eco-innovations and the support offered in practise to tackle those 
barriers. Key journal publication outlets and sources of literature can also be identified from 
this study potentially laying a foundation for deeper empirical studies on public support for 
eco-innovation.  

For practitioners, synthesising from the barriers identified there are generally two aspects of 
support needed for eco-innovation. Technical support is needed for eco-innovation in terms 
of tools such as eco-design and environmental impact assessment. In addition, support is 
also needed for the business development. It is when these two general levels of support i.e. 
technology and business development function that the emergence and diffusions of eco-
innovations can be boosted effectively(Cerin et al., 2007).  The two public support 
organisations covered in this study focus on business development support using different 
and overlapping approaches such as networking, bridging, channelling and funding both for 
“conventional” innovations and eco-innovations. This indicates that eco-innovations share 
some similar barriers to conventional innovations thus requiring a mixed portfolio of 
support i.e. both general and specific. On the other hand, it could also indicate the treatment 
of eco-innovations as similar to “conventional” innovations by support actors. More so the 
public support organisation did not mention particular technical support such as eco-design, 
or environmental impacts assessment tools in-house or using their bridging or channelling 
activities to meet those specific targets for eco-innovations or innovations in general. Being 
aware of these particularities of eco-innovations, bridging and or channelling the 
appropriate support from other actors in the web of public support (such as universities), 
larger companies or private consultants with such technical expertise could represent an 
interesting addition for business development organisations supporting eco-innovation. 
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5 Conclusions  
The systematic literature reveals trends about eco-innovation research and also offers 
insights into the role of public support in eco-innovation.  From the general analytics, 
research on the role of public support in eco-innovation is receiving increasing attentions as 
can be inferred by the number of recent publications between 2010 and 2013. This 
increasing interest is particularly true for Europe as compared to sustainability oriented 
innovations which are of a global interest. With regards to the journal publication outlet, for 
communication research and finding relevant reading literature, findings indicate a wide 
range of options also confirming the multidisciplinary nature of eco-innovations and 
sustainability in general. 

The study also reveals specific barriers to eco-innovation as well as those to “conventional” 
innovations. This includes the lack of some technical expertise needed for eco-innovations 
and the often mentioned financial, time and human resource constraints in innovation. The 
identified roles of intermediation both in the literature and the interviews converge on 
networking, bridging and channelling activities and also funding in some particular cases. 
However, support with particular technical expertise for eco-innovation was not mentioned 
either as a capacity in the literature or as a support offered by the organizations interviewed. 
The general and the specific business development organizations have potential approaches 
to obtain such expertise and offer it to target firms. Being able to identify and bridge such 
technical expertise from other support actors, larger companies and private consultants 
represents an interesting addition to the existing support offered by such business 
development organizations particularly for eco-innovation. For business development 
organizations offering support to all kinds of entrepreneurs, an infusing of sustainability 
thinking into their support approaches could also prove rewarding. 

Further development of this paper would include consolidating the preliminary findings by 
performing a larger number of empirical case studies on business development 
organizations in Sweden, Finland and Germany. 
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