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1.1  Addressing the sustainability challenge
Sustainable development is a concept that can be described in 10 words, 
but remain unachieved in 10.000…

This dissertation aims to provide a deeper understanding and conceptualization on the internal and 
external factors that have an impact on the sustainable innovation processes within Dutch small and medium-
sized enterprises (SMEs) in general and in production sectors specifically. The research topic of sustainable 
innovation processes within SMEs is embedded within the field of sustainable development, corporate sus-
tainability and the problems these concepts intend to address. These problems can also be described as the 
sustainability challenge for business. To comprehend the sense of urgency surrounding this challenge, a global 
overview on the background of sustainable development and sustainability issues is presented first. Next, the 
complete research design that structures this dissertation will be described. 

Technological developments, population growth and economic market or socialistic systems have 
led to both economic growth and human welfare, but also resulted in large scale negative impacts on both 
humans and ecosystems. The current financial and ecological crises also reveal shortcomings in the economic 
system, the upcoming end of fossil resources, far reaching consequences of climate change and biodiversity 
degradation. This calls for action from a wide range of stakeholders to move towards sustainable develop-
ment, where “development [...] meets the needs of the present without compromising the ability of future 
generations to meet their own needs” (WCED, 1987). This call, voiced by a wide range of opinion leaders, 
scientists, and impressive examples from practice, has grown louder over the past decades and has spurred 
many stakeholders to take up the sustainability challenge. 

Global sustainability issues and incidents encouraged authors, such as Rachel Carson (“Silent Spring”, 
1962), opinion leaders such as the Club of Rome (“Limits to growth”, 1972), celebrities such as Bob Geldof 
("Live Aid" in 1985) and political committees, such as the WCED (“Our common future”, 1987) to denounce 
economic development against all (hidden) costs, and to chart a way to a sustainable future, integrating social, 
environmental and economic concerns. More recent developments show new visualizations of sustainability 
issues (such as Al Gore’s “An inconvenient truth”, 2007; the movie “The 11th hour” by Leonardo di Caprio, 
2008, and the TV documentary “Planet Earth” by the Discovery Channel, 2009) and conceptualizations of 
solutions (such as “Cradle to cradle” by William McDonough & Michael Braungart, 2002; “Ecological footprint” 
by Van den Bergh & Verbruggen, 1999 and Wackernagel & Rees, 2002; “Product Stewardship” of the Product 
Stewardship Institute since 2000, and “Fair Trade” first mentioned during the UNCTAD Summit in 1968 and 
implemented by the Max Havelaar Dutch Fair Trade label since 1988). Governments as well become more 
and more aware of the (inter)national importance of addressing sustainable development and issues such as 
climate change, e.g. the international agreements on CO2 reduction targets in the Kyoto Protocol (1997). Its 
follow-up for the period beyond 2012 is currently discussed among government leaders in diverse summits, 
leading to the Copenhagen conference in December 2009 and Mexico in 2010. These hot spot cases, issues, 
examples and conceptualizations surrounding sustainable development make clear that there are extensive 
environmental, social and economic problems that impact the living conditions of humans (People) as well as 
ecosystems (Planet) and steps must be undertaken to address these challenges. 
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In this dissertation, the focus is laid on the role of the business community and how they address the 
challenges put forward by sustainable development. The business community is an important stakeholder 
and able to contribute significantly to solving sustainability issues. Their innovative capabilities play a vital 
role in sustainable development. The transition of the role and activities of companies towards balancing their 
environmental, social and economic impacts requires innovative solutions that trigger the development of 
sustainable technologies, products, services and organizations. The why’s, how’s and who’s, including both 
barriers and success factors of this innovation for sustainable development are the main focus areas of this 
dissertation. Within this problem setting, the focal point is on the sustainable innovation processes within 
SMEs. The underlying motivation will be explained below. 

1.2  Sustainable innovation processes within SMEs
To gain insight in the sustainable innovation processes of SMEs as focal point of this dissertation, 

we need to consider the concept of sustainable innovation and its processes in greater detail. This research 
integrates the theoretical perspectives of innovation theory, starting with the seminal insights of Schumpeter 
(1934), towards more recent insights from authors as Porter (1985) and Harper & Becker (2004), theories 
on the (innovative) behaviour of small and medium-sized enterprises (e.g. Welsh & White, 1981; Acs, 2002; 
Verhees & Meulenberg, 2004), stakeholder theory (Freeman, 1984) and concepts of sustainable development 
(WCED, 1987; Elkington, 1997). This converges into the relatively new research field of sustainable innovation 
processes within an SME context. 

 It has commonly been assumed that innovation is the main driver for economic growth. Innovation 
strengthens the competitiveness of countries as well as sectors and individual companies (Porter, 1985). 
More than eighty years of innovation research teaches us that innovation is a social construct. It receives its 
meaning in the thoughts and activities of people and organizations attempting to innovate. Innovation has dif-
ferent meanings in different settings and from different perspectives. This is important to bear in mind when 
conducting research, but also when trying to stimulate innovation processes in practice. 

Innovation research is typically concerned with understanding how innovations emerge, develop, grow 
and are displaced by other innovations (Hockerts, 2003). Schumpeter laid the foundations for defining innova-
tion in his seminal work ‘The theory of economic development’ (1934) stating that innovation is “the combina-
tion and creative destruction of existing and new elements of knowledge for the improvement of existing or the 
development of new products, services, production processes, organization methods, resources, markets and 
industries and its commercialization with the aim of creating or sustaining added value.”  Since then, many 
definitions have followed, describing ways of doing something new (Freeman, 1984; Rogers, 1988). Where 
Schumpeter speaks of creative destruction, more recent studies focus on the utilization of opportunities (Kir-
zner, 1973), goal oriented innovation (Drücker, 1985) and entrepreneurial and risk taking behaviour (McGrath, 
1999). 

Regardless of the type of innovation, it must result in a significant change and be commercially via-
ble. It contributes to the profitability and long term continuity of the firm. It also leads to quality improve-
ment, increasing variation and diversification in products, increased productivity and a positive influence on 
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turnover, profitability and employment (Guinet & Pilat, 1999). Other advantages are protection or extension of 
market shares, improved operational efficiency, improved reputation and cost reduction (Abernathy & Clark, 
1985; Cooke & Mayes, 1996). There are also non-economic arguments for innovation, which focus on a better 
social and environmental corporate performance bringing an improved market position within reach (Elking-
ton, 1997; Larson, 2000). 

There is not yet a scientific consensus on the definition of innovation, which makes it essential to 
establish a conceptual framework, describing the interpretation of innovation used in this dissertation. Here, 
innovation is defined as the renewal or improvement of products, services, technological and organizational 
processes and its commercialization. In order for an innovation to be effective, or even successful, it must 
result in a significant change, preferably an improvement in a real product, process or service compared with 
previous achievements (Amabile, 1997; Harper & Becker, 2004). The extent of change or ‘newness’ of innova-
tion has most commonly been described in innovation literature as the difference between radical and incre-
mental innovation (Henderson & Clark, 1990). However, the newness of the innovation is less relevant than 
the fact that the ideas, practices or objects are new to the operational unit which is adopting them (Rogers, 
1988; Bhaskaran, 2006). However, not all innovations are sustainable innovations. 

Sustainable innovation can be regarded as the implementation concept of sustainable development. 
The business approach of sustainable development is translated in corporate sustainability (also known as 
corporate social responsibility). Within this concept, companies integrate social, environmental and economic 
issues in their core business operations in order to create value, ensure long run survival, and incorporate 
stakeholders’ concerns in business decisions. Corporate sustainability is about continuity, longevity and eco-
nomic viability, while also sustaining the opportunities of (developing) countries and future generations to fulfil 
their needs. Sustainable innovation is defined here as the development and renewal of products, services, 
processes and organization, which improve the business performance on social, environmental and economic 
issues on the short and long term. Sustainable innovation discerns itself from conventional innovation by 
its ambitions, direction and integration of stakeholder concerns. Sustainable innovation processes include 
the necessary decision processes and activities to produce sustainable innovations, including their creation, 
implementation, adoption and diffusion (Von Weizsäcker et al., 1997; Biondi & Iraldo, 2002; Vollenbroek, 2002; 
Hockerts, 2003; Alakeson & Sherwin, 2004). 

In the past 20 years increasing attention for corporate sustainability unearthed a growing body of 
knowledge on business approaches, revealing implementation mechanisms, common pitfalls and conditions 
for success. However, this knowledge is mainly based on large companies and multinational companies. They 
have been the focus of scientists, governments and NGOs alike, because of their (worldwide) visibility, sheer 
size and impact on environmental and social resources. Recent years have witnessed technological deve-
lopments and inventions have enriched everyday life for example with renewable energy from wind, water 
and sun, hybrid cars, bio-based plastics and zero-emission buildings. Sustainability reports and indices have 
sprouted abundantly and tell the world all about sustainability efforts from companies. Numerous scans, mea-
surement instruments and indices have been developed to tell us how well companies perform on sustainabi-
lity issues. A diverse range of awards and prizes remunerate these efforts.
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However, corporate sustainability is not an issue for large companies alone. Small and medium-sized 
enterprises (SMEs) have a role to play as well. While examples of large companies are widely communicated, 
there are also many examples of best sustainability practices of SMEs. Some examples from SMEs who parti-
cipated in the research projects underlying this study can be read in textbox 1. 

These companies distinguish themselves from their competitors by a strong drive for innovation, sus-
tainability and business leadership, competency training for their employees and mobilizing them in innovative 
projects and processes. They continuously are looking for cooperation opportunities in the supply chain and 
with other stakeholders. Customer demands (or problems) are an important source of inspiration and creative 
problem solving, illuminating the business case for sustainability within SMEs. 

SMEs are by no means less (sustainable) innovative as large companies, but have their own way of 
doing business. There are many differences between SMEs and large companies that surpass their definition 
in headcount (less than 250 employees for SMEs, EU Commission, 2005). These include organizational capa-
bilities and resources, relations with and influence on stakeholders and the dominant role of the entrepreneur. 
The approaches on sustainable development and innovation used with and within large, multinational corpo-

Textbox 1

Sustainable innovation examples from own research projects
Synbra Technology, a medium sized plastics company, won the 2009 PRIMA Ondernemen Award on  ·
sustainable innovation with a new product- and production line based on a bio-based (poly lactic acid) 
expanded polystyrene, christened “Biofoam”, in cooperation with its supply and recycling chain. Wants 
to lead by example and focuses on innovation and competence development of its employees. 
A number of Dutch builders are active within ‘Passive buildings’: buildings/houses with an EPC  ·
(energy performance coefficient) far below the compulsory standard. They also focus on new ways 
of cooperation in the building chain, designing together with clients, architects, engineers and 
subcontractors, and providing sustainable alternatives in procurement procedures. Developing a vision 
on exploitation costs (or: life cycle costing) instead of installation costs.
The publication “De Preekstoel voorbij: duurzaam innoveren in het MKB” (editors Keijzers and Bos- ·
Brouwers, published in 2008), based on the research project “Innovation for sustainability within 
SMEs” commissioned by the Ministry of Environment”, was produced in close cooperation with SMEs, 
including a graphic design company (Stas Communicatie & Ontwerp), illustrator (Studio Noodweer), 
photographer (Paul Flemming) and publisher (Koninklijke Van Gorcum) and was printed in compliance 
with ISO 14001 standards and with an FSC label. The publisher offered to compensate the extra costs 
of FSC printing out of its own budget, because of the demonstration effect for future clients. 
A number of Dutch installation companies participate in designing, developing, installing and servicing  ·
energy-saving installations for sanitary, kitchen or heating/cooling applications, or installations based 
on renewable resources such as wind, solar and water. 
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rations cannot be ‘transplanted’ within the context of SMEs, without regard for their specific characteristics, 
needs and abilities. There are still many questions regarding the approach of sustainable innovation within 
SMEs. They operate in relative anonymity and have a limited individual contribution to sustainability issues.

Within this dissertation, I want to draw the attention to the business case for sustainability within the 
context of SMEs. Their translation of the corporate sustainability concept and responsibilities into business 
activities has not yet been studied intensively. Much is still unclear on SME specific conditions for successful 
corporate sustainability and innovation efforts. Even among SMEs there are signs of much diversity: there is 
no such thing as the SME, as will be argued in this dissertation. A common tripartite typology, also used in 
the context of large companies, is that of frontrunners, followers and laggards. Each has its own characteris-
tics and susceptibility for stimulation by external stakeholders. However, this distinction is not very specific. 
Companies can take on different positions on different sustainability issues at different moments in time. 
Sustainable innovative behaviour is dynamic by nature and influenced by a multitude of factors. Therefore, a 
new theoretical and conceptual approach is necessary. This dissertation aims to contribute to this insight on 
SME specific factors surrounding sustainable innovation processes. 

1.3  Objective and research questions
Regarding these differences between SMEs and large companies, looking at the individuality and 

interpretation of sustainable innovation processes within SMEs, noting a caveat in literature on this topic and 
establishing the importance of SMEs for economy and society, some urgent questions can be put forward. 
What are the differences between large companies and SMEs? What are the differences between sustaina-
ble and conventional innovation? How do SMEs approach and define sustainable innovation processes? And 
which factors influence these processes? These questions touch upon the barriers and success factors for 
sustainable innovation processes. There are some common assumptions when barriers for innovation are 
concerned: no time, no money, no knowledge, no personnel… Are these factual limitations or opinions? 

This study intends to open up new perspectives, present new conceptual models and deliver input to 
academic literature as well as to practitioners’ deliberations on (stimulating) sustainable innovation processes 
within an SME context. Therefore, it highlights the processes which lead to sustainable innovation within an 
SME context by analysing the complexity of interrelating factors which influence these processes. It aims to 
contribute to the understanding of diversity within SMEs of their role, orientations, competences and contact 
with external stakeholders. It illustrates the translation of the transition towards sustainable development 
into business decisions and activities in order to achieve a better environmental, social and economic perfor-
mance. The main research question of this study is formulated as follows:

Which factors are crucial for sustainable innovation processes within SMEs in production sectors?

Sub research questions involve the following:
What are SMEs? 1. 
What are sustainable innovation processes?2. 
How do SMEs translate the concept of sustainable innovation into practice?3. 
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What (dis-)similarities between SMEs from different sectors can be found on factors influencing sustaina-4. 
ble innovation processes?
How do SMEs perceive the influence of governmental instruments on their sustainable innovation 5. 
processes?
Which internal and external factors influence sustainable innovation processes within SMEs?6. 
To what degree are internal and external factors crucial for sustainable innovation processes within SMEs 7. 
in production sectors?

1.4  Relevance
Scientific relevance
This dissertation aims to gain more insight in the factors that influence sustainable innovation pro-

cesses within an SME context. This contributes to the body of scientific knowledge significantly, since there 
is no validated conceptual model on sustainable innovation processes specified for SMEs available to date. 
This model has to be build on insights and lessons learned from theories adjacent to the concept of sus-
tainable innovation and corporate sustainability, including innovation theory, sustainable development, and 
SMEs/entrepreneurship. Other scholars have studied these factors in varying settings of SMEs, innovation, 
environmental innovation, cleaner production, eco-efficiency or social innovation (see amongst others Klein-
knecht, 1989; Verheul, 1999). Montalvo (2009) indicates that there are “myriad factors affecting the diffusion 
of new cleaner technologies and how these factors interact […]. Often potentially relevant factors related 
to the adoption of new technologies have not been included in the analysis. The factors may differ between 
sectors but this has not been systematically studied”. This myriad of factors that influence innovation proces-
ses has created a myth on the importance of all factors alike. Many of the prescriptions for effective green 
or sustainable innovation are also the prescriptions for effective innovation in general (Foster & Green, 2000; 
Montalvo, 2003). However, the contributing properties of various internal en external factors are still not com-
pletely understood. There is little quantitative empirical evidence on factors influencing sustainable innovation 
processes within SMEs. 

Also, little is known on how SMEs perceive the role and instruments of governments on stimulating 
sustainable innovation processes. One thing seems certain: policies as well as theories and instruments suited 
for large companies do not necessarily lead to successful outcomes within an SME environment. Therefore, 
specification for SMEs is necessary. This dissertation presents the formulation and testing of a new, explora-
tive conceptual model to establish causal relationships between internal and external factors and sustainable 
innovation processes within SMEs. 

Furthermore, the fact that SMEs count for 99% of all Dutch companies (The CBS Statline Website, 
2009), their economic contribution to both employment and gross national product, and their aggregated 
impact on environment and society justifies the relevance of this research topic.
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Societal relevance
The societal relevance of this dissertation is mainly focused on practitioners from governments, trade 

associations and other (intermediary) organizations. They can benefit from the insights from this study on the 
understanding of the internal and external factors that influence sustainable innovation processes, as they 
struggle with questions how to stimulate SMEs in corporate sustainability and sustainable innovation efforts. 
This struggle is among others characterized by the relative distance between these societal stakeholders and 
SMEs: there are simply too many SMEs for one stakeholder to be able to contact them all. In the Netherlands 
alone, there are over 700.000 SMEs (including self-employed personnel or freelancers). Also, for many stake-
holders the diversity of SMEs is a black box. They are aware of differences between SMEs, but have difficul-
ties in pinpointing these differences, their causes and their options to deal with them. Furthermore, translating 
instruments from the context of large companies to SMEs requires more insight and specification than avai-
lable at the moment. Specific questions from stakeholders can involve for example the lagging demonstration 
effect of sustainable innovations, resolving tensions between different departments in the stakeholder’s orga-
nization, and developing and adjusting instruments to stimulate sustainable innovation processes targeted on 
different groups of SMEs.

1.5 Research concepts
The concepts of innovation, sustainable development and SMEs demand further explanation in order 

to answer the research question. They converge in a new conceptual model on sustainable innovation proces-
ses within an SME context. Their operational definitions can be found in table 1. 

Concept Definition

Sustainable development Development that seeks to meet the needs of the present generation without diminishing the 
possibilities of meeting those of future generations.

Corporate sustainability The voluntary integration of environment, social and economical aspects in the core 
business operations of a company, involving stakeholder concerns in business decisions and 
cooperating within the supply chain on improving the business performance in the short and 
long term.

Innovation The renewal or improvement of products, services, technological and organizational proces-
ses, including its commercialization (introduction to the market); newness is relative to the 
company and/or market

Sustainable innovation Innovation in which the renewal or improvement of products, services, technological or 
organizational processes not only delivers an improved economic performance, but also an 
enhanced environmental and social performance, both in short and long term

Sustainable innovation 
processes

The decision making, design and implementation processes involved with sustainable 
innovation

Small and medium-sized enter-
prises (SMEs)

Companies with less than 250 employees; stereotype characteristics are the dominant role 
of the owner manager, resource poverty in terms of capital, time, knowledge and skilled 
personnel, flexible organization capacities, focus on the short term, strong local and regional 
focus, high prevalence of family businesses and low degree of formalization

Table 1: concepts & definitions
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1.6  Research design
The main research question and sub questions presented in section 1.3 can be seen in the research 

design, shown in figure 1. The sub research questions help answering the main research question. 

In sub questions 1 and 2, the theoretic basis of the whole research has been set down. Throughout 
chapters 2 to 5, the findings of the literature review and synthesis of theories on innovation, sustainable deve-
lopment and SMEs are described. 

Sub question 3 leads to the first case study, presented in chapter 2. This chapter describes the results 
of the empirical, qualitative case study in the Dutch rubber and plastics industry on the translation of the 
sustainable innovation processes concept into practice of SMEs. It also presents an overview of a wide range 
of internal and external factors which are said to influence sustainable innovation processes from the entre-
preneurs’ perspective. This provides the first clues to develop the conceptual model on influencing factors of 
sustainable innovation processes within an SME context.

Sub question 4 is addressed in chapter 3, presenting the results of a second empirical, qualitative 
case study in the Dutch building and construction sector and the rubber and plastics industry. Here, sector 
differences are compared with differences within sectors, shedding light on the existence of different groups 
of SMEs across sectors. It also contributes to the contours of the new conceptual model on sustainable inno-
vation processes within SMEs. 

Sub question 5 is dealt with in chapter 4, taking the findings of the previous chapters on internal 
factors and differences between SMEs on sustainable innovation processes as starting point for the creation 
of a new conceptual model. This model was tested to measure the degree of influence of an external stake-
holder, in this case the Dutch government, on sustainable innovation processes within SMEs. To this purpose,  
a quantitative study was performed in the Dutch installation sector. Here, the influence as perceived by the 
owner-managers of SMEs in the installation sector of governmental instruments on sustainable innovation 
processes is assessed, producing more evidence on the factors determining sustainable innovation processes 
and the causes for differences between SMEs. It also provides new input to the developed conceptual model. 

Sub questions 6 and 7 lead to the overall assessment of the conceptual model based on previous 
findings on factors of sustainable innovation processes within SMEs described in the previous chapters. Here, 
the results of a large quantitative study or survey in four Dutch production sectors, including installation, 
rubber and plastics, building and construction and graphic media on which factors contribute to sustainable 
innovation processes is measured and assessed in their relative context. 

The combined insights from chapters 2 to 5 lead to the answering of the main research question, 
described in chapter 6. Also, feedback on the theoretical basis, conceptual model and implications for future 
research and applied settings are included in this final chapter.
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1.7 Scope and data collection
The Dutch situation is the starting point for research on sustainable innovation processes within 

SMEs. This limits generalizations on the conclusions of this study to the Dutch context. The focus is on SMEs 
from production sectors, more specifically from the rubber and plastics industry, the building and construc-
tion sector, the installation sector and the graphic media industry. Production companies are a multifaceted 
part of the economy, including the commercial production and sale of goods from raw (natural) resources or 
intermediate products. All sectors are positioned downstream of the basic industrial sectors, using interme-
diate or semi-finished products next to ‘raw’ resources to assemble and sell new products and services. The 
selected sectors are technical in nature, have both business–to–business (b2b) and business–to–consumer 
(b2c) customers and consist largely of SMEs. Their focus on material (or tangible) products and resources, 
their environmental impact, importance to the economy (in GNP and employment rate), and prevalence of their 
products and services in everyday life, make these sectors relevant to study from a sustainable innovation vie-
wpoint. Other sectors, such as agricultural, financial, public or services are not addressed within this study. 

SMEs

Innovation

Sustainable 
development

Case study 1:
Evidence of 
themes and 
activities in 

practice 
(chapter 2)

Conceptual
model

Conclusions
(chapter 6)

Survey 1:
Influence of 

governmental 
instruments
(chapter 4)

Case study 2:
Sector 

differences 
(chapter 3)

Survey 2:
Crucial factors in 

SIP
(chapter 5)

Feedback on conceptual model (chapter 6)

Feedback on theory (chapter 6)

COMPARISON

RQ 1

RQ 3

RQ 4

RQ 5

RQ 6&7

RQ 2

RQ 2

TESTING

EMPIRICAL EMPIRICALTHEORY

Figure 1: Research design
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All data were collected in the period July 2005 – February 2009. This period was marked by a rela-
tively stable economic climate. Possible influences of the recent financial crisis or ‘credit crunch’, of which 
the first signs were sighted late 2008 do not fall within the scope of this dissertation. Since then, the sectors 
involved in this study have seen a recession in economic growth and declines in sales and turnover. However, 
the attention for corporate sustainability has not lessened: its message as being a better way of doing busi-
ness and recipe for continuity has grown in popularity. The call for strategic reconsideration has reopened the 
discussion on sustainable development as basis for a new economic system, targeted at the eradication of 
negative externalities on economic, social and environmental issues. It remains to be seen whether large pro-
portions of the business community will adopt a sustainability strategy and start integrating sustainable inno-
vation processes within their business operations. Even if the basics and ideas behind corporate sustainability 
are understood, it takes more than a new mission statement to change business operations. Also, sustainable 
innovation does need investments, which are at the moment not on the top of ‘to do’-list within most SMEs. It 
does however create time for reorganization and personnel development. This dissertation provides relevant 
insights in the factors involved in these change processes towards corporate sustainability.  

A number of projects have assisted the birth of this dissertation.
These projects are in chronological order:

“PRIMA-Ondernemen!” 2005 – 2009
Qualitative study including semi-structured interviews with representatives from SMEs of the rub-

ber and plastics industry. The purpose of this project was to benchmark member companies of the trade 
association Federatie NRK participating in the project on their sustainable innovativeness and to award the 
“PRIMA-Ondernemen Award” to those three companies who outperformed their competitors on a range of 
sustainability topics. In cooperation with Federatie NRK, five schools of professional education (Windesheim, 
Avans, Fontys, InHolland and Stenden) and a jury of national experts on corporate sustainability from Syntens, 
TNO, Berenschot and MVO-Nederland.  

 “Innovation for sustainability within SMEs” 2005-2008
A large research project commissioned by the Dutch Ministry of Environment (VROM). The purpose 

of this project was to gain more insight in the sustainable innovation processes within Dutch SMEs and to 
create new starting points for policy and governmental instruments. Questions involved sustainability ambi-
tions, cooperation between departments and governmental institutions, demonstration effect of sustainable 
innovation stimulating instruments and in general how to address SMEs in an effective and efficient way. This 
study has been divided into 5 sub research projects, described below and has led to the publication in 2008 
of “Beyond the pulpit: sustainable innovation within SMEs”, edited by Keijzers and Bos-Brouwers [translated 
from Dutch]. 

“Innovation for sustainability within Dutch SMEs : new starting points for policy” 2005 [translated from Dutch]. ·  
Qualitative study including desk research and semi-structured interviews with entrepreneurs and experts 
from the rubber and plastics industry, the building and construction sector, the trailer body work sector, and 
recreation manufacturing supply sector. Also included a validation workshop with the respondents on the 
results of the research analysis. 
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“Cooperation for quality and sustainability: study into innovative cooperation modes for SMEs in the building  ·
sector” 2006 [translated from Dutch].  
Qualitative study including desk research and semi-structured interviews with entrepreneurs and experts 
from the building and construction sector. Also included a validation workshop. 
“Back casting in the rubber and plastics industry: future trends as strategic instrument for sustainable inno- ·
vation within SMEs” 2007 [translated from Dutch]. 
Qualitative study including a desk research and two workshops with representatives of the trade associa-
tion Federatie NRK and entrepreneurs and experts from the fubber and plastics industry. 
“Research into stimulating corporate sustainability and sustainable innovation within SMEs by provinces and  ·
municipalities” 2007 [translated from Dutch]. 
Qualitative study including desk research and semi-structured interviews with representatives from 6 
provinces and 12 municipalities. Also included a validation workshop.
“Classification of Dutch SMEs:  challenge – facilitate – coach – demand” 2007 [translated from Dutch].   ·
Qualitative study based on desk research. The purpose was to develop of a classification matrix of SMEs 
to be used to evaluate the influence of governmental instruments on different types of SMEs and as aid to 
design new instruments to stimulate sustainable innovation processes. 

Beleidsplan 2007-2011 Federatie NRK. 2006-2007
Qualitative study including semi-structured interviews with representatives from rubber & plastics 

industry, trade associations, governmental institutions, knowledge institutions. The purpose was to provide 
input to the new policy plan of the Federatie NRK (2007-2011) for its member companies on their activities, 
including the stimulation of sustainable innovation. Other issues included (international) market developments, 
permits and governmental policies, innovation, human resources and development, Europe, industry image, 
future employment, alliances, and the involvement of member companies in the association’s organization.

“Quantitative analysis of success and fail factors for sustainable innovations 
within SMEs” 2008-2009.
Quantitative study, including a questionnaire sent to SME member companies of trade associations 

(Federatie NRK, Bouwend Nederland, Uneto-VNI) and sector service organization (Dienstencentrum Grafime-
dia) in four production sectors (rubber and plastics, building and construction, installation and graphic media). 
The purpose of this study was to define internal and external factors influencing sustainable innovation pro-
cesses within SMEs and included questions on SME characteristics, sustainability orientation, business com-
petences and resources, stakeholders, governmental instruments, innovation and sustainability issues. This 
study was funded by the VU University Amsterdam and the Nyenrode Research Institute and in cooperation 
with said trade associations and service organization.  

The data collection is described in greater detail in the following chapters. 
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1.8 Concluding remarks
This chapter introduced the concept of sustainable innovation processes within SMEs as the imple-

mentation phase of sustainable development. The concept is based on insights from theory on innovation, 
sustainable development and SMEs. Previous research has left sustainable innovation processes largely unad-
dressed, especially where empirical and quantitative evidence is concerned. This necessitates further explo-
rative research to establish its definition, concept, impact and applications. In this context, the internal and 
external factors that influence these processes are essential. To investigate the concept and to establish its 
relationship with the influencing factors and their crucial contribution, research questions were developed. 
These were integrated into a research design, presenting both quantitative and qualitative research studies. 
The results and conclusions are described in the remaining chapters of this dissertation. 
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Abstract
Recently, innovation processes towards sustainable development have received increasing 

attention in academic literature. This chapter introduces the combination of insights from innovation 
theory, sustainable development practice and small business characteristics to unlock new know-
ledge on factors that influence the translation on of sustainable innovation within small and medium-
sized enterprises (SMEs) into practice. The sustainability themes and activities as described for large 
companies (i.e. in the sustainability reporting and management literature) were used as starting 
point in this study. It presents empiric results of the PRIMA Project conducted within the rubber and 
plastics industry (RPI) on sustainable innovation activities. 

It will show that many sustainable innovations are directed at the improvement of techno-
logical processes (eco-efficiency) and to lower costs of production. These innovations can be seen 
as incremental. Companies with sustainability integrated in their orientation and innovation proces-
ses show value creation: the development of products new to the market (radical innovations) and 
cooperation with stakeholders. The PRIMA project shows that more insight in SME innovative cha-
racteristics and (e)valuation of sustainable innovation efforts provides opportunities to improve the 
sustainability performance of SMEs.

2.1 Introduction 
The past twenty years have shown corporate sustainability as upcoming feature in companies world-

wide.  CS is aimed at improving the economic, environmental and social performance of companies, and is 
also known as the triple P of business (People, Planet, and Profit). Many scholars have since written on sus-
tainable strategy (Elkington, 1997; Orsato, 2006; Crowe & Brennan, 2007; Fowler & Hope, 2007), reporting 
(Ball et al., 2000; Campbell, 2003; Gray, 2006; Gouldson & Sullivan, 2007), rating (Springett, 2003) and 
stakeholder engagement (Freeman & Reed, 1983; Green & Hunton-Clarke, 2003), thus demonstrating the 
business case for sustainability.

Nowadays, sustainable innovation has become the focal point to deliver evidence for the commit-
ments of companies to the triple P bottom line. Recent literature on both corporate sustainable development 
and innovation focuses mainly on large, often multinational companies. Because of this focus, they are over-
looking the significant contribution from small and medium sized enterprises (SMEs). There are significant 
differences in innovation processes between large companies and SMEs. Policies as well as theories and 
instruments suited for large companies do not necessarily lead to successful outcomes within an SME envi-
ronment. Therefore, specification for SMEs is necessary.

These observations lead to the conclusion that there is a caveat in literature on sustainable innova-
tion processes within SMEs. To close this gap, the research objective of this paper is to gain more insight in 
the translation process within SMEs to put sustainable innovation themes and activities into practice.  Here, 
insights from literature review is combined with empirical data to present answers on the why and how of the 
translation of sustainability into an SME context. This leads to the following research questions: (1) What is 
sustainable innovation and how is it different from conventional innovation processes? (2) In which ways are 
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innovation processes within SMEs different from those in large companies? (3) How is sustainable innovation 
translated into practice within SMEs? and (4) How can similarities and dissimilarities in practice be explained?. 
Data for this qualitative study were derived from the PRIMA Project1, executed in January – December 2005 
in the rubber and plastics industry (RPI). The scientific relevance of this explorative qualitative research lies in 
the integration of sustainable development and innovation research for value creation in business. 

The remainder of the paper is organized as follows. Section 2.2 describes the literature review on the 
concept of sustainable innovation within SMEs. The method of research is presented in section 2.3. Section 2.4 
analyses the results of the PRIMA project. These results are discussed in section 2.5. In section 2.6 conclusions 
are drawn and some suggestions for further research are given. 

2.2 Literature review
In this chapter, a review of literature on innovation, corporate sustainability and differences between 

characteristics and innovative capacity of SMEs and large companies is given, answering research questions 
1 and 2.

2.2.1 Innovation
Innovation research is typically concerned with understanding how innovations emerge, develop, 

grow and are displaced by other innovations (Hockerts, 2003). In order for an innovation to be effective, or 
even successful, it must result in a significant change, preferably an improvement in a real product, process or 
service compared with previous achievements (Amabile, 1997; Harper & Becker, 2004). It has commonly been 
assumed that innovation is the main driver for economic growth. Innovation strengthens the competitiveness 
for countries as well as for sectors and individual companies (Porter, 1985). It contributes to the profitability 
and long term continuity of the firm. It also leads to quality improvement, increasing variation and diversifica-
tion in products, increased productiveness and a positive influence on turnover, profitability and employment 
(Guinet & Pilat, 1999). Other advantages are protection or extension of market shares, improved operational 
efficiency, improved reputation and cost reduction (Abernathy & Clark, 1985; Cooke & Mayes, 1996). There 
are also non-economical arguments for innovation, which focus on a better social and environmental corpo-
rate performance bringing an improved market position within reach (Elkington, 1997; Larson, 2000). The 
most common distinction is between radical and incremental innovations (Henderson & Clark, 1990). Howe-
ver, the newness of the innovation is less relevant than the fact that the ideas, practices or objects are new to 
the operational unit which is adopting them (Bhasrakan, 2006). 

2.2.2 Corporate sustainability and innovation
Many (scientific) publications on the sustainable development concept start by drawing the dramatic 

scene of a ‘dying earth’, triggering debate on the role of business society to address these problems. The 
WCED (1987) defines sustainable development as “seeking to meet the needs and aspirations of the present, 
without compromising the ability to meet those of the future”. Elkington (1997) delivered the now widespread 
idea of the triple P bottom line for sustainable development.

1 PRIMA is a Dutch acronym and translates into Innovation and Corporate Sustainable Development Program. 
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Just as with the definition for innovation, corporate sustainability knows many definitions. They range 
from ‘doing something with the environment’ to ‘closing production chains and having no negative impact 
whatsoever’ (Maddox, 2000). Motivations underlying the corporate sustainability concept include competitive 
advantage, profitability, increasing stakeholder pressure, legal requirements, reputation concerns, environ-
mental performance and internal organization improvements (Ranganathan & Willis, 1999; Daily & Walker, 
2000; Van Marrewijk & Werre, 2002; Dunphy et al., 2003) similar to innovation advantages. The range in 
definitions of CS has inspired several authors to outline degrees or phases of sustainability (Dobers & Wolff, 
2000; Jordan & Fortin, 2002; Dunphy et al., 2003). Further references that deserve citing in this connection 
are Keijzers (2002; 2005), who claims that there are three fundamental phases and motivations for corporate 
sustainability: 

Sanitize: 1. compliance-driven clean-up or health and safety efforts of companies
Control: 2. eco-efficiency driven adequate environmental or social management 
Integration: 3. value creation by integrating all ecological and social issues into all business decisions.

The next section will show the importance of these motivations in the light of sustainable innovation 
activities.

It has long been recognized that sustainability is an innovative and potentially transformational force 
that generates new products and processes that challenge existing practice (Blum-Küsterer & Hussain, 2001). 
Here, sustainable innovations are defined as innovations in which the renewal or improvement of products, 
services, technological or organizational processes not only delivers an improved economical performance, 
but also an enhanced environmental and social performance, both in short and long term (Von Weizsäcker et 
al., 1997; Biondi & Iraldo, 2002; Alakeson & Sherwin, 2004). It integrates stakeholder demands into decision 
making and aims at a transformational change of existing practice. Sustainable innovations usually are radical 
or transformational by nature (Rycroft & Kash, 2000). The integration of economic, social and environmental 
aspects sets sustainable innovations apart from conventional innovations: not every innovation is sustainable. 

2.2.3 SMEs and sustainable innovation
Most available research on innovation and corporate sustainability applies to large companies, 

whereas the innovation process for SMEs is different. The most prominent difference between LEs and SMEs 
is their amount of employees (Davig & Brown, 1992; Gibcus & Van Hoesel, 2004). A commonly used delineator 
is 250 employees, measured in full time equivalents (European Commission, 2005), also used in this paper. 
Next to numerical differences, other SME characteristics are summarized in table 12.

These characteristics also lead to differences in innovation capacity. There is a large body of literature 
concerning the innovation differences between large companies and SMEs (Tether, 1998). The results from 
these studies are inconclusive and dependent on the measurement and interpretation of innovative capacities. 
Several authors argue that traditional innovation indicators such as R&D expenditures, R&D employment, 
patents and innovation counts are not applicable for SMEs (Acs & Audretsch, 1988; Kleinknecht, 1989; Tether, 
1998). Most of these studies on SME innovativeness conclude that small firms can keep up with larger firms 
in the field of innovation and show no difference in the quality and significance of the innovations produced 
(Van Dijk et al., 1997). The question is not whether large companies are more innovative than SMEs. Of more 

2 Overview based on studies by: Welsh & White, 1981; d’Amboise & Muldowney, 1988; Barkema et al., 1996; Brouthers et al., 1998; 
Heunks, 1998; Lybeart, 1998; Merrilees et al., 2000; North et al., 2001; Acs, 2002; Rothwell & Dodgson, 1992; Masurel et al., 2003; 
Spence & Rutherfoord, 2003; Verhees & Meulenberg, 2004; Hausman, 2005; Scozzi & Garavelli, 2005
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SME Large company

Dominant role of the entrepreneur/owner Delegated management control between board of directors 
and shareholders

Resource poverty (capital, time, knowledge and skilled 
personnel)

Economy of scale, resource abundance 

Flexible organization capacities Bureaucratic rigidity 

Focus on short term Focus on mid to long term

Strong local/regional focus and customer needs’ orientation Strong (intern)national focus and looser ties with customers

Low degree of formalization High degree of formalization 

Table 1: Characteristics

SMEs

Advantages Disadvantages

Flexibility of organization
Less bureaucratic ·
Responsiveness to changing circumstances (technology  ·
and market)
Internal communications faster and more efficient ·

Owner-manager 
Dynamic, entrepreneurial ·
Horizontal leadership style ·
Direct role in innovation as ideas generator ·

Owner-manager
Poor managerial skills (planning, inadequate delegation,  ·
lack of functional expertise or support)
Dependency on persons for survival ·
Lack of formalized planning ·

Financial:
Difficulties attracting venture capital and bank investments ·
Failure of innovation projects may be financially disastrous ·
High fixed costs for technological investments and start-up ·

Labour: 
Difficulties attracting skilled personnel ·
Harder to update technological knowledge ·

Large companies

Advantages Disadvantages

Financial
Less difficulties attracting venture capital and bank  ·
investments
Innovation risks averted by diversity in production, sales  ·
and innovation projects

Labour:
Less difficulties in attracting skilled labour ·

Knowledge:
Participation in networks and conference visits to update  ·
(technological knowledge)
Information management systems ·

Management:
Decentralized management style with decision power on  ·
lower levels in the organisation
Long term strategic management capabilities ·

Management:
Top management isolated from customers and work floor ·
Emphasis on short term cost-cutting instead of long term  ·
infrastructural enhancements

Labour:
No entrepreneurial fanatics tolerated ·

Flexibility of organization:
Bureaucratic, highly formalized organization structure

Table 2: Innovation capacities
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importance is the conclusion that SMEs innovate differently from large companies.  An overview of these dif-
ferences is given in table 23. 

Typically, SMEs have behavioural advantages and resource disadvantages in innovation. A critical 
success factor for innovation is a horizontal management style, with increased decision making at lower levels 
(Rothwell, 1992a). According to Pelham and Wilson (1996), the opposite also holds true. Therefore, the cen-
tral and (idea) creating role of the owner-manager in SMEs is pivotal to the innovation process (Docter et 
al., 1989; Hartman et al., 1994). Commitment to the development of human capital, signalled by formal and 
informal training programs, is likely to be central to successful innovation in both product and processes 
(Kleinknecht et al., 2002; Freel, 2005). 

On a process level, SMEs tend to be more development oriented than research minded as is the case 
in large companies (Santarelli and Sterlacchini, 1990). According to Verhees and Meulenberg (2004), many 
innovations by small firms are based on off-the-shelf technologies, concepts and/or resources offered by sup-
plying industries. Often, SMEs have their R&D efforts distributed across a number of operational areas, rather 
than concentrated within a single discrete and formal R&D function (Van Dijk et al., 1997). 

A distinctive feature of SMEs is their inability to internalize all elements of the innovation process 
(Maillat, 1990). Therefore, there is a clear incentive for cooperation to compensate shortcomings (Freel, 
2005). By participating in innovation networks small firms are able to gain access to sophisticated technology 
and technological expertise, whose direct employment is precluded by internal resource limitations (Dosi, 
1988). Other reasons for cooperation are reducing uncertainty by sharing risks and costs, gaining additional 
market knowledge, serving international markets and developing industry standards (Wissema & Euser, 1991; 
Camagni, 1991). In short, an SME is not a little big business and innovates differently. 

2.2.4 Translation of sustainable innovation in an SME context 
Until now sustainability innovation is mainly, although lightly, addressed by large companies. The most 

consistent reporters have predominantly, but not exclusively, been large companies operating in ‘sensitive’ 
industrial sectors (O’Dwyer & Owen, 2005). In large companies, a large proportion of the sustainability effort 
is put into monitoring and reporting activities. Some sustainability reports from corporations have been critici-
zed for being biased and self-laudatory, only showing what the company is good at (Hedberg & Von Malmborg, 
2003).  Several authors point out the risk of window dressing (‘greenwashing’) (Yanarella & Levine, 1992; 
Clark, 2000; Laufer, 2003) and measurability problems (Fricker, 1998; Ranganathan, 1998; Hardi & DeSouza-
Huletey, 2000; Veleva et al., 2001). In the case of SMEs, translation of the sustainability concept to hands-on, 
daily business actions is scarce. Also, data on sustainability performance of SMEs is scarce, since there are 
virtually no SMEs which publish sustainability reports. The reasons for this lie in resource poverty, low degree 
of formalization, lack of public visibility, and low general reporting priorities of SMEs. Large companies have 
the administrative systems, locus of control and corporate reputation and communication motives in place for 
sustainability reporting, spurring a number of studies on this matter (see for example KPMG’s triennial sustai-
nable reporting surveys and Kolk, 2008). 

3 Overview based on studies by: Galbraight, 1952; Rothwell & Zegveld, 1982; Kleinknecht, 1988; Kraft, 1989; Acs & Audretsch, 1990; 
Howard, 1992; Dodgson & Rothwell, 1994; Nooteboom, 1994; Carson et al., 1995; Van Dijk et al., 1997; Karlsson & Olsson, 1998; Klein-
knecht et al., 2002; Verhees & Meulenberg, 2004; Freel, 2005
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Even though the degree of reporting activities differs between large companies and SMEs, the advan-
tages of sustainable innovation mentioned earlier also apply for SMEs. Unfortunately, a number of SME cha-
racteristics are not in favour of sustainable innovation: resource poverty in terms of capital, knowledge and 
skilled labour severely limits the sustainable innovation capacity of SMEs. Also, their focus on the short term 
conflicts with the long term focus of sustainability innovations. Typically, SME innovations can be seen as 
incremental innovations, (Bhasrakan, 2006), whereas sustainable innovations are usually radical or trans-
formational by nature. On the other hand, the behavioural innovative advantages of SMEs and networking 
capacities show that they are able to overcome these shortcomings. 

To be able to study the sustainable innovation activities of SMEs, this study uses concepts and indi-
cators used in sustainability accounting and reporting practice as inspiration and starting point. Here, themes 
are indicated on which sustainability activities can take place. Remarkably, many models are developed by 3rd 
parties, such as ACCA, Business in the Community, SIGMA, KPMG and the Global Reporting Initiative. There 
is not yet a generally agreed upon method available in academic literature on environmental or sustainability 
performance evaluation to date (Xie & Hayase, 2007). It has been noted in the literature that emerging sus-
tainable accounting practice has its shortcomings in measuring sustainability. Multiple proposals have been 
made to develop an integral model for monitoring and reporting (for further reference see Solomon & Lewis, 
2002; Tyteca et al., 2002; Campbell, 2003; Marshall & Brown, 2003; Owen, 2006; Perrini & Tencati, 2006; 
Taplin et al., 2006; Yongvanich & Guthrie, 2006; Brammert & Pavelin, 2008). 

In conclusion, reporting practice gives clues on which sustainability themes activities can be develo-
ped. This defines the ‘what’ of sustainable innovation activity. The ‘why’ and ‘how’ of sustainable innovation 
practice in an SME context is defined by the characteristics of SMEs as opposed to large companies, and more 
in particular by the pivotal role of the owner-manager and the resources available, both in material and human 
perspective. Here, the sustainability orientation (motivation and role of the owner-manager), design of the 
innovation process (exertion of internal human and material resources), and the cooperation with stakehol-
ders (to overcome resource limitations) are indicators of sustainable innovation practice within SMEs.  

2.3 Methodology
2.3.1 Sector description

The rubber and plastics industry (RPI) includes some 1,150 companies and consists mainly of SMEs 
(95%), with an average of 35 employees. More than 55% of the companies have less than 10 employees. The 
overall turnover is almost 7 billion euro, of which 60% is export related. The sector employs 35,000 workers. 
The trade association Federatie NRK represents 61% of the RPI companies in the Netherlands. The RPI sector 
produces and supplies a variety of (semi) finished products conveyed to industry (24%), building and con-
struction (19%), packaging (37%) and consumer products (20%) (Economisch Bureau ING, 2005; The NRK 
website, 2006; ABN-Amro, 2008). The participants in the PRIMA project include a representative overview of 
the RPI. 
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The RPI sector deals with significant sustainability related issues, with emphasis on use of fossil 
resources, recycling, ‘poly mixture’, health and safety issues, transport, packaging,  reputation and associated 
difficulties to attract and retain personnel. Other issues are low cooperation degree in value chain, heavy 
(international) competition with low-wages countries, increasing oil prices and high cost of labour4. These 
issues were integrated in developing the PRIMA Barometer (see below) to make it sector specific. 

2.3.2 Data collection: The PRIMA Project
The PRIMA project was aimed at developing an instrument to gain insight in the sustainable innova-

tion activities of participating companies. The project team included representatives from the following organi-
zations: VU University of Amsterdam5, five universities of professional education6 and the Federatie NRK. Only 
members of the Federatie NRK were invited to participate in PRIMA. In total 26 companies participated in the 
project.

The PRIMA Barometer
As described in chapter 2, many initiatives exist on monitoring and reporting sustainability perfor-

mance. Although reporting is a mean to communicate with in- and external stakeholders, the underlying 
methodology can be used for performance measurement (Gray, 2006). The information in reports must be 
collected from the measurement and monitoring of business performance on sustainability activities of the 
company. For this reason, reporting techniques give evidence on how a company translates corporate sustai-
nability into practice (Schaltegger & Wagner, 2006). 

The Global Reporting Initiative stands out as the most well-known reporting framework (Owen & 
Swift, 2001). Its publication of “High 5” (Global Reporting Initiative, 2003) in 2003 and its update in 2007 
(Global Reporting Initiative, 2007a) represents one of the few guidelines specifically targeted at SMEs. Howe-
ver, these guidelines are primarily a ‘five-step guidance’ on how to use the set list of GRI indicators (Global 
Reporting Initiative, 2007b). To this date, there are hundreds of reports published using the GRI Guidelines 
(The GRI website, 2008), although sustainability reporting by SMEs is very rare. 

Design
Since there is no standard sustainability reporting design for SMEs available, and none of the par-

ticipating companies published a sustainability report, other ways to collect data were necessary. Due to 
time limitations of both the project and the respondents, semi- structured interviews were chosen as data 
gathering technique. The PRIMA-Barometer as interview guide includes indicators derived from the GRI guide-
lines, combined with insights in sector specific issues provided by the Federatie NRK. 

The following sustainability themes were agreed upon by the project team: 
Product quality  (quality policy and management)1. 
Planet: Environmental issues (policy, emissions to water, air and soil, energy, waste and recycling, mate-2. 
rials, transport, biodiversity)

4 These issues were derived from qualitative, exploratory conversations between the researcher and the director and account managers of 
the Federatie NRK in September 2005. 

5  VU University of Amsterdam. The author was the representative of the VU University of Amsterdam and project leader of the PRIMA 
project.

6  Windesheim, Zwolle; Avans, Breda; Fontys, Tilburg and InHolland, Alkmaar; Stenden, Emmen
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People: Employee focus (working conditions, health and safety, conditions of employment, job 3. 
satisfaction)
People: Societal focus (social engagement, reputation, stakeholder engagement)4. 
People: Ethics and transparency  (code of conduct, stakeholder communication and reporting, integrity)5. 

These were then translated into a semi-structured interview guide with examples of activities on 
each sustainability theme. The sustainability performance of the company was measured by teams of stu-
dents from the participating universities of professional education, asking the participating companies which 
plans and activities they had developed, implemented, evaluated and adjusted on each of these indicators. 
This method of interviewing relates to the plan-do-check-act management cycle of Deming (Petersen, 1999). 
During 1.5 hour interviews they questioned the director or manager on sustainable innovation activities. The 
interview results were analyzed in student reports per company, according to sustainability theme. A bias was 
introduced by using students from different types and levels of studies. To eliminate this bias, much effort was 
given to the interview instructions beforehand and the harmonization of the student reporting process.  

Thirteen companies were then selected by the project team, based on the number and impact of sus-
tainability measures on the five sustainability themes and was limited by time available in the project. These 
companies were submitted to an 2.5 – 3 hours in-depth interview on their sustainable innovation activities. To 
gain more insight in the why and how of sustainability activities the author interviewed the respondents on the 
following aspects, noted earlier in chapter 2:

Sustainability orientation 1. 
Innovation processes (strategy, implementation)2. 
Cooperation for sustainable innovation (stakeholders)3. 

The company reports and in-depth interview results were then analyzed using the Coding qualitative 
interview analysis technique (Charmaz, 1983; Strauss & Corbin, 1990). This is the process of breaking down, 
examining, comparing, conceptualizing and categorizing data, thereby making connections between catego-
ries. Also Cognitive Mapping was used to recognize causal relationships in a representation of thinking about 
a problem that follows from the process of coding (Montazemi & Conrath, 1986; Eden, 2004). This method 
of data analysis generates new concepts, but will also relate to pre-existing notions (Lofland, 1971; Miles & 
Huberman, 1999). These techniques are helpful in the identification of differences in the data and help with 
the clarification of relationships among concepts (Richards & Richards, 1991; Bryman & Burgess, 1994).

Data gathering
26 companies agreed to participate fully in the PRIMA project in 2005-2008. Another twelve sig-

ned up, but declined doing the interviews due to lack of time in the period concerned. The companies were 
then divided over the participating universities of professional education according to geographical orienta-
tion. Afterwards, thirteen selected companies were interviewed by the author for more in-depth data. The 26 
participating companies are located in diverse parts of the Netherlands. The average company size is 71.2 
employees, ranging from 7 – 230 employees. Most companies have between 10 and 50 employees, a small 
to medium size. 
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The outcomes of this qualitative case study generate internal validity as much effort is given to the 
construction and implementation of the interview guide and the quality of the interview results and its ana-
lysis. Although the sample is a representative overview of the RPI, caution must be taken when generalizing 
beyond the sample frame of this research.  

2.4 Results
This section presents the analysis of results from the 26 student reports and thirteen in-depth inter-

views on the translation of sustainability themes in practice by the participants of the PRIMA project. This pre-
sentation answers research question 3 on the translation of sustainable innovation into practice within SMEs. 
Emphasis is given to sustainability orientation, innovation processes and cooperation to explain diversity in 
activities.

2.4.1 Product quality
Product quality encompasses the quality policy and management of products within the participating 

companies. To be able to compete in the highly internationally oriented RPI markets, companies in the PRIMA 
project all focus on niche markets, service and design concepts and high-end, high quality products. Inno-
vativeness and customization is their key to success. There are a few companies in the sample which even 
claim to ‘produce those products which cannot be made by anyone else…’. With regards to the management 
aspects of product quality, the majority of the companies (16) have no written quality management system. 
Instead, they rely on for instance visual quality control. Eight companies have an ISO 9001:2000 certified qua-
lity management system in place. This is closely related to their company size. Most certified companies have 
between 100 and 170 employees. Some of these certified companies also have an ISO 14001 certification (3). 
Other certifications are KOMO (1), QS 9000 (1), OHSAS 18000 (1), BRC/IOP (1), Ecolabel (1) and UL (1). It is 
stated by the companies which possess such labels, that these are required by their customers. Companies 
without certification but with quality management systems claimed that it is too costly to certify. Six compa-
nies have a system for supplier selection in place. To reduce stock and enhance customer satisfaction, some 
companies have a just-in-time-delivery policy in place. One company mentioned the training of distributors to 
enhance the service quality of their brand products.  

2.4.2 Planet: Environmental activities
In addition to environmental activities enforced by regulations, all companies have ‘above compliance’  

  environmental activities in place. A summary of these activities is presented in table 3. 

A generally low degree of formalization does not refrain ten medium-sized companies to have an 
externally communicated environmental policy. Asked on their environmental activities, most companies (16) 
mention their waste separation systems. They include internally processing or collecting by external compa-
nies. Another popular waste related activity in companies with moulding technologies is the system for inter-
nal recycling of plastics residues of the production process (11 companies). Two companies indicate that they 
have an intake system of used products from customers. 
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Many companies have an energy-intensive production process. Due to volatile and increasing prices, 
eight companies state that they have elaborate energy saving projects. Activities are predominantly in the 
utilization of machinery, changing of the energy related behaviour of employees or are facilities related. Three 
companies indicate that their electric energy supply is 100% from natural resources. Also, three medium-
sized companies participate in the Dutch MJA- Energie7.

7 MJA-Energie translates into Multi-Year Agreements on Energy Reduction - program

Themes Environmental activities Number of 
companies

Waste Waste separation system 16

System for internal recycling of plastics residues 11

Intake system for used products from customers 2

Environmental 
policy

Environmental policy 10

Energy Energy saving projects 8

Green energy supply (100%) 3

Participation in MJA voluntary agreement sector program on energy saving 3

Materials Reducing packaging materials 7

Recycled resources 6

Reduction of resources in production process (product redesign) 6

Bio-based resources (biopolymers, biodegradables, natural compounds) 5

Replacing chemical substances with more safe & environmentally alternatives 3

Use of environmentally friendly colorants 3

Emissions to air, 
water and soil

Volatile Organic Compound (VOC) reduction projects 6

Water closed loop system in production process 6

Water filtration / purification system 3

Transport  Roundtrip container concept 3

 Shift in transport mode: road to water transport 3

Effective carpool system for employees 1

 Electric fork-lift trucks 1

Minimum distribution requirements to customers 1

Biodiversity Biodiversity analysis on use PLA compounds in productions 1

Miscellaneous Product(s) contribute to energy saving 4

Environmental criteria in purchasing new utilities (e.g. energy saving traits) 2

Table 3: Environmental activities
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The most important resources of the RPI are oil derivates, which are becoming increasingly costly 
and scarce. Therefore, activities on reducing material use and switching to alternative environmentally friendly 
resources are important for the participating companies. Seven companies say to reduce their use of packa-
ging materials for products, whereas six companies include recycled resources into their production process. 
This recycled feedstock is mainly from external origin. Six companies are active in reducing the use of resour-
ces in their productions process, by redesigning their products to light weight constructions. The switch to 
alternative resources is made by five companies. They use bio-based materials, such as biopolymers or natu-
ral compounds. As a proactive measure, five companies have projects in place to replace chemical substances 
in their production processes with more safe and environmentally friendly alternatives. 

Not all companies have activities on emission reduction, because they claim to have none or very 
little emissions, and therefore feel no need to install reduction measures (10). However, six companies with 
polystyrene or similar technologies have volatile organic compounds (VOC) emission reduction projects. These 
include process adaptation or end-of-pipe technology. Another six companies have water closed loop systems 
in their production process. Here, a significant reduction of water use (50-70%) can be achieved. Further-
more, three companies purify their water effluents. 

Transport is a sustainability theme which is easily overlooked, especially when logistics and ware-
housing are outsourced. Not many companies have transport reducing activities. Those who do, focus on 
round trip container concepts or shifting their transport modes. Biodiversity seems a neglected topic: only 
one company claims to have actively studied the biodiversity impacts of their resource switch to bio-based 
resources. 

Other environmental activities which were stated by four companies were the fact that their products 
have energy saving properties in customer applications. Two companies mention that they have installed envi-
ronmental criteria in purchasing new utilities. 

2.4.3 People: Employee activities
As stated earlier in this paper, labour is an important resource for sustainable innovation. Table 4  

  gives an overview of activities undertaken in the sample. 

Internal (13) as well as external (12) training and education activities serve as methods to improve 
skills of personnel. It varies from ‘training on the job’ to organized company ‘colleges’, sometimes organized 
together with knowledge institutions. To keep employees motivated, job satisfaction is sometimes (6 compa-
nies) formally surveyed, although the majority focuses on personal contact, ‘management-by-walking-around’, 
and informal and horizontal leadership styles. Employee festivities within three companies help create a posi-
tive company culture and high satisfaction levels. One company stated specifically that employee involvement 
in decision making increased the satisfaction level of its employees. 

Being part of the chemical sector, RPI companies are familiar with regulations on health and safety. 
Above compliance safety measures are carried out within three companies. Two companies installed a work 
flow system for production employees to create task variation and alleviate physical strain. External presenta-
tions and yearly health check-ups are also examples of sustainability activities. 
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Conditions of employment vary considerably. Some stood out: three companies praised their perfor-
mance management system. Work-at-home options for industrial companies are not standard, although two 
companies claim to encourage administrative personnel to do so. Flexible working hours, paid overtime, cheap 
cafeteria and a freehand for employees to decorate their own office space are further mentioned as activities. 

2.4.4 People: Social activities
An overview of social activities is presented in table 5. 

Most popular social activity (7) is sponsoring of e.g. sports, although this is more a sign of social 
involvement rather than sustainable innovation. Being active in (public) debate on RPI issues such as PVC, 
recycling, safety and packaging, is done by seven companies. Three companies choose to be active in their 
trade association, while two companies include stakeholder concerns in business decisions. Two companies 
have an in house social workshop, both in cooperation with local governments. Another two use their influence 

Themes Employee activities Number of 
companies

Training Internal training 13

External training and education optional 12

Satisfaction Employee satisfaction important (no system) 11

Employee satisfaction survey 6

Meetings with personnel on state-of-events 5

Employee festivities for team building 3

Employee influence on decision making 1

Intranet site with all basic information on all products, available to all employees 1

Health and 
safety

Safety important issue (accident prevention measures, above compliance) 3

Circulation  system for production employees 2

External presentations on health and safety issues 1

Health check-up for personnel 1

Conditions of 
employment

Performance management system (e.g. personal development program) 3

Work-at-home optional for (administrative) personnel 2

Informal agreements on employment conditions 1

Flexible working hours 1

Paid overtime 1

Cheap cafeteria 1

Table 4: Employee activities
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in the business community to include social aspects in activities. One company stated that they see it as their 
social responsibility to build a social infrastructure in their local environment. Organizing open company days 
is also a way to communicate with stakeholders. To show its social responsibility, one company has developed 
a range of healthcare products specifically to be sold in developing countries. 

2.4.5 People: Ethics and transparency  
Often, SMEs do not have an explicit policy on ethics or transparency, regarding these values as normal 

behaviour. 20 companies in the sample argue that this holds true for their case. The other six have developed 
activities summarized in table 6. 

Social activities Number of 
companies

Sponsoring 7

Active in (public) debate 7

Active in trade association 3

Share information with stakeholders (reporting) 3

Inclusion of stakeholder concerns in business decisions 2

In house social workshop 2

Active in business club 2

Member of regional committee of stakeholders 2

Company philosophy to build social infrastructure in local environment 1

Social and societal engagement is central 1

“Open company” days 1

Product development specifically for developing countries 1

Table 5: Social activities

Ethics and transparency activities Number of 
companies

Code of conduct 5

“Useful products” (e.g. no disposables) 2

High level of transparency in communication with stakeholders 2

Ethics in business decisions regarding 2nd and 3rd world countries 1

Selection of suppliers on good conduct 1

Table 6: Ethics and transparency activities
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This table shows that five companies have a code of conduct. Two companies indicate that they want 
their products to be ‘useful’ for society and do not produce ‘disposables’. Also, two companies claim that they 
have a high level of transparency on their companies’ ethical behaviour in their communication with stakehol-
ders, such as clients and peers. Another company mentioned that their suppliers are selected on criteria of 
good ethical conduct. To assure themselves of this, they visit their suppliers regularly. 

2.4.6 Sustainability orientation
What all companies in the project have in common is the central motivation for innovation as a means 

to be competitive and ensure survival in the long run. However, a difference can be found between the 25 
companies on their sustainability orientation, as shown in table 7.

Most of the companies (11) see eco-efficiency as the central motive to engage in corporate sustaina-
bility. Nine companies see sustainability as a business opportunity for value creation. These companies have 
sustainability in the core of their business and see it as their ambition to integrate sustainability aspects and 
to introduce new products, services and processes. Motivation behind this orientation can be found in a drive 
to be an innovative frontrunner in their sector, their desire to lead by example and their long term perspective. 
According to the respondents, it doesn’t need to be explicit, written down in ‘lifeless’ documents, because it is 
a ‘way of life’. These companies are inspired by new markets and materials possibilities and the added value 
of integrated design.

As opposed to these orientations, five companies find themselves compliance oriented. Some small 
activities above compliance are under taken, but mostly they do not feel an urge to excel in sustainability. 
These companies also indicated to have a short term focus and argue that a lack of resources induced this 
orientation. They do not think of themselves as very innovative. These companies generally have less sustai-
nable activities in place. 

2.4.7 Innovation activities
To shape the innovative efforts, the companies were asked to describe a typical innovation process, 

including ‘who’, ‘what’, ‘why’ and ‘how’. Table 8 gives an impression of the activities mentioned by the com-
panies in the in-depth interviews. 

Sustainability orientation Number of 
companies

Eco-efficiency (cost-effectiveness) 11

Value creation (business opportunity) 9

Compliance oriented (not more than law requires) 5

Table 7: Sustainability orientation
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The smaller companies are not surprisingly found to not have a formal, written innovation strategy. 
However, the medium-sized companies often did have formulated sustainable innovation goals, such as tar-
gets for cost reduction, energy use and innovative output. Most companies (11) are clearly customer oriented 
when innovating. In discussions with customers, needs and specifications of the product are discussed, often 
aimed at problem solving. Two companies indicate that for this purpose, they have regular discussion panels 
with customers. A design and services orientation also occurs often (7). 

Although an R&D department is typically associated with large companies, five companies in the 
sample have such a department. These companies also have patents on (a selection of) their products. They 
also have in innovation management system. To emphasize their innovation strategy, three companies have 
installed an Innovation Number (% of turnover made by products introduced in the last x years). Two compa-

Innovation activities Number of 
companies

Customer oriented 11

Design and service concepts oriented 7

R&D department 5

Patents 5

Innovation management system 5

Multidisciplinary innovation project teams 4

Co-development with stakeholders 4

Multidisciplinary innovation meetings 4

Incremental process improvements  4

Innovation number 3

Innovation discussion panel with customers 2

Inspiration from networks, conferences 2

(Financial) bonus for creative input of personnel 2

Investment decisions based on financial ROI 1

Informal communication 1

Informal leadership style 1

Innovative flexibility brings on competitive advantage 1

Supplier push innovation 1

R&D grants participating in projects 1

LCA for all new products 1

Table 8: Innovation activities
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nies reward their personnel with (financial) bonuses when their creative input proves successful in new pro-
duct or process development. Instead of a R&D department, four companies have multidisciplinary innovation 
teams. Another four companies hold multidisciplinary innovation meetings regularly to produce new ideas for 
products and technologies. 

Four companies specify that their innovative efforts are not radical by nature: they are looking for 
incremental product or process improvements, and have a preference to adopt technologies and products 
developed in other companies. Two other companies get inspiration from knowledge networks, conferences 
and trade fairs. One company says its conducts life cycle analyses (LCAs) for all new products to gain more 
insight in improvement and renewal options. Investing in innovative efforts should be based on financial return 
on investment (ROI) states one company, although many agree with this statement of cost efficiency. Two 
companies use R&D grants to minimize financial risks. 

Most innovations reported are innovative by design or function. Only five companies introduced ‘true’ 
sustainable innovative products, using natural or bio-based materials as substitutes for oil derivates. Process 
innovation is either focused on cost reduction or the introduction of new technologies. When a fairly unique 
technology for the sector is incorporated, it provides significantly competitive advantage by opening up oppor-
tunities in design and application which few other companies can achieve.

2.4.8 Cooperation for sustainable innovation
From a creative point of view as well as the ability to compensate for a lack of resources, cooperation 

for sustainable innovation delivers ample opportunities. Table 9 lists the stakeholders of cooperation projects 
in the sample. 

Cooperation stakeholders Number of 
companies

Customers 26

Suppliers 11

Knowledge institutions 11

(Local) government 5

Trade association(s) 4

Knowledge network 3

Design company 2

Peers 2

Consultancy 2

Joint venture with international companies 1

Table 9: Cooperation stakeholders
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All 26 companies participating in the PRIMA project cooperate with their customers, ranging from 
customer specified modifications of existing products to co-development of new products or processes. 11 
companies seek cooperation with suppliers: they can offer new materials or technologies which can enhance 
the sustainability performance of the company. Another 11 companies invite knowledge institutions to coope-
rate on sustainable innovation projects. As SMEs often encounter a lack of knowledge, these institutions can 
be the missing link in creating new sustainable innovations. Three companies therefore prefer to actively seek 
cooperation with knowledge networks, wherein combined forces of knowledge institutions and sustainability 
experts open up a vast amount of knowledge, previously undisclosed. Five companies seek cooperation with 
(local) governments to profit from good relations and facilitation. This usually is within multi-party projects, or 
public-private partnerships. Two companies cooperate with design companies, acting on their desire to have 
a design oriented innovation process. Two other companies join forces with peers in their innovation process. 
Here, trust plays a vital role in successful completion of the project. One company states explicitly they have 
formed a joint venture with several international peer companies abroad. Finally, advice from consultancy 
bureaus is sought by two companies. Not all companies engage in multi-stakeholder cooperation. There are 
nine companies which only cooperate with customers. Three companies cooperate exclusively with customers 
and suppliers. The other 14 companies usually cooperate with three or more stakeholders in various settings. 

2.5 Discussion
The results of the PRIMA Barometer and the in-depth interviews show diversity in sustainable  

innovation activities. This chapter tries to explain the (dis)similarities between the companies, using SME 
characteristics and differences in orientation, innovation processes and cooperation, thus answering research 
question 4.  

The role of the owner-manager in innovation is highlighted in literature as one of the advantages of 
SMEs over large companies. This dominant role can be found in this RPI sample of companies as well. The 
sustainability orientation of the owner-manager appears to be of great significance in the number and impact 
of sustainable innovation activities. Although most respondents have an eco-efficiency orientation, the ones 
with a value creation sustainability orientation tend to have more activities and activities with more impact on 
the triple P performance. Their dynamic, entrepreneurial and long term oriented leadership style favours their 
innovative action. The companies with a compliance oriented mindset do have sustainable activities, but these 
are hardly innovative by nature and are more in line of ‘have to’ than ‘want to’. It clearly shows that the role of 
the owner-manager also can lead to disadvantages with regards to compliance orientation, weaker manage-
rial skills on planning and short term focus, contrasting the long term focus of sustainability. It seems that the 
personal inclination to integrate sustainability aspects into business is the main discriminator between truly 
sustainable innovators and innovators with mere attention for environmental and/or social aspects. 

Another advantage of SMEs is their flexibility of organization. This was found in all companies in the 
sample, but foremost in the smaller ones: here, little bureaucracy and informal communication lead to effi-
cient, effective and responsive to changes in the (commercial) environment sustainable innovation project 
teams.  
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Whereas SMEs typically have a lack of resources, the more sustainable innovative companies in the 
sample have found ways to compensate resource shortcomings. Attracting of external funding remains diffi-
cult, so much attention is given to enhance labour resources and cooperation efforts. More activities and more 
cooperation partners mean a significant increase in number and impact of sustainable innovations. 

Many differences can be found in the innovation processes of the companies. 
Customization of products based on customer demand is common, but incremental by nature. Most 

companies innovate from a product point of view. Others are inspired by possibilities presented by new mate-
rials, new markets and integrated design.  There were only five companies that innovate from an integral 
design concept. On average, as can be seen in the literature overview, SMEs are focused on the short term. 
However, the companies with a long term focus did implement radical innovations, most importantly the sub-
stitution of (raw) materials by bio-based resources. The management of innovation processes differs across 
the companies, but the presence of a R&D department is not the only explanatory factor for sustainable inno-
vation activities. The time and support employees get to elaborate on innovative ideas, combined with the 
effort and ambitions of the owner-manager are better indicators of the number and success of sustainable 
innovation activities.

2.6 Conclusions and suggestions for future research
This qualitative research study contributes to knowledge on the translation of sustainable innovation 

within SMEs, combining insights from innovation theory, corporate sustainability and SME characteristics. As 
mentioned in chapter 2, sustainable innovation can be defined as the renewal or improvement of products, 
services and processes which not only delivers an improved economical performance, but also an enhanced 
environmental and social performance, both in short and long term. Its long term focus, integrated value crea-
tion and transformative nature set sustainable innovations apart from conventional innovation. Although SMEs 
seem to be less equipped for sustainable innovation, they have behavioural advantages that can compensate 
their resource shortcomings. Especially an informal and entrepreneurial leadership style, flexible organization 
capacities and motivated personnel benefits SMEs over large companies.

To see how SMEs translate sustainability themes into practice, 26 companies in the RPI were questi-
oned on their sustainable innovation activities within the PRIMA Project. The results as presented in chapter 4 
showed that most companies operate in niche markets to stay competitive and that (sustainable) innovation is 
necessary for their long term survival. Medium-sized companies show more progression in their management 
systemization than smaller ones. On environmental activities, waste reduction or prevention measures are 
most commonly found, next to energy reduction projects. Packaging and recycled resources also triggered 
activities within the SMEs. Emissions, transport and biodiversity remain under addressed. People activities 
are focused on training, employee satisfaction, conditions of employment and health and safety, contribu-
ting to motivated and skilled employees. The leadership style of the smaller and more sustainability oriented 
companies can be described as informal, committed, creative, and entrepreneurial. From a society viewpoint, 
the involvement mainly includes sponsoring, although an active role in RPI-related societal debate and the 
engagement of stakeholders in business decisions can be found in various ways. Ethics are important, but are 
generally not formally addressed. One can find an implicit moral duty to do good. 
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The results of the PRIMA Project show that there is a balancing act within the participating companies 
to integrate sustainability aspects in innovations, although mainly driven by economic advantages. Most com-
panies have an eco-efficiency orientation, closely followed by value creation. A minority is compliance orien-
ted.  Innovation within the participating companies focuses generally on two aspects: product development 
(often incremental innovation) and process enhancement by the introduction of new technologies. The most 
advanced sustainable innovation activities are on the application of bio-based materials in 1/5th of the partici-
pating companies and the focus on function and design of products in the innovation process. However, most 
innovations cannot be seen as ‘true’ innovations for sustainability. The main ‘problem’ here is the incremental 
character of innovations within the studied SMEs. However, it goes too far to say that there is no such thing as 
innovation for sustainability in SMEs. It is also about taking small steps in the right direction. 

The PRIMA-Barometer proved useful to study the sustainable innovation activities within the partici-
pating companies. It successfully translated the GRI indicators set into a instrument in which meaning is given 
to companies’ achievements in light of conscious and systematic integration of sustainable aspects in busi-
ness operations. The process of reporting is not just about writing a report, it is about the underlying business 
operations, strategy and management. Therefore, using a reporting instrument as starting point to investigate 
sustainable innovation activities can be justified.

In conclusion, the diversity of sustainable innovation activities within the analyzed group of SMEs in 
the RPI indicates that a simple translation into one unambiguous SME concept for sustainable innovation is not 
easily attainable. There are degrees of sustainable innovation activities discernible, which cannot be explained 
by standard listed SME characteristics. They can be explained by different levels within SME characteristics 
and their sustainability orientation, (management of) innovation processes and cooperation with stakeholders. 
There appears to be a sliding scale that determines the effects of (dis)advantages in SMEs’ sustainable inno-
vations. In particular the degree in which SMEs are able to overcome and compensate disadvantages defines 
successful sustainable innovation within SMEs. The long term focus and transformative nature of sustainable 
innovations can be found within certain types of SMEs. They include more sustainability themes, have more 
sustainable innovation activities and create per activity more sustainable value. In general, they have an orien-
tation on value creation, pay explicit attention to innovation management (although not necessarily in a syste-
mized way) and compensate their resource shortcomings in cooperation with stakeholders. 

Sustainable innovations in SMEs are not as radical as they ought to be, but are part of a step-by-step 
process of incremental innovations. Switching to bio-based resources is a leap in sustainable development 
within the RPI, which contributes significantly to the tripe P bottom line. However, there is still much technolo-
gical and social development needed to enhance the qualitative added value and cost price mechanisms. 

Suggestions for further research
This is a first attempt to integrate the literature on innovation theory, corporate sustainability and 

SMEs. It needs to be improved in future research, focusing on explaining the differences within (groups of) 
SMEs in further depth. It should be tested whether internal factors have a greater influence than external ones 
and how these factors are interconnected. And, what is the contribution of behavioural versus structural cha-
racteristics to sustainable innovativeness? Are there levels within sustainable innovation activities that can be 
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linked to different types of SMEs? These findings will greatly influence governmental and intermediary orga-
nizations’ policy making and the development of instruments to stimulate sustainable innovation within SMEs. 
When there is a better understanding of the mechanisms underlying sustainable innovation, more effective 
and efficient actions can be undertaken by companies themselves and stakeholders wishing to influence this 
development. Given the infancy of studies in this field, more studies are expected in the future.
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Abstract    
This chapter aims to provide more insight in the influencing factors of sustainable innovation 

processes within SMEs, by creating a new conceptual model. A case study was carried out in the rub-
ber and plastics and building and construction industry. Evidence suggests four main conclusions: 
differences in how influencing factors are perceived within sectors are larger than those between 
sectors; internal factors have more influence than external factors; economic relations have more 
influence than other stakeholders; and positive influences have a different ranking than negative 
ones. Success is attributed to sustainability orientation and business competences, whereas failure 
originates in the network interface. 

3.1 Introduction
It is recognized by a wide range of scholars that the production, adoption and spread of (technical) 

innovations are essential factors in economic development and social change (Pavitt, 1984). Also, linking inno-
vation with the challenge of sustainable development opens up many business opportunities (Castro Laszlo, 
2001). The resulting sustainable innovation processes focus on the improvement of economic performance 
as well as on environmental and social performance (Vollenbroek, 2002; Hockerts, 2003), thus heightening 
the need for more knowledge and insights on the factors influencing sustainable innovation processes. The 
explication of influencing factors is a classic problem of innovation theory (Maidique & Zirger, 1984; Cooper & 
Kleinschmidt, 1987; Covin & Slevin, 1991; Howell et al., 2004) and also concerns scholars and policy makers 
involved in the concept of corporate sustainability (Russo & Fouts, 1997; Henriques & Sadorsky, 2007). Many 
of the prescriptions for effective green or sustainable innovation are also the prescriptions for effective innova-
tion in general (Foster & Green, 2000; Montalvo, 2003). However, on the fact that innovation does not happen 
as well as it should (Gobeli & Brown, 1993; Hultink & Robben, 1995), the contributing properties of various 
internal en external factors are still not completely understood. 

Of particular interest are the sustainable innovation processes within small and medium-sized enter-
prises (SMEs). The role of SMEs should not be underestimated, due to their high economic prevalence and 
importance in both gross national product contribution and employment rate. There are clues that SMEs differ 
in innovation processes from large companies, specifically regarding factors as orientation, competences and 
resources, and network cooperation (Heunks, 1998; Bos-Brouwers, 2009). Other scholars have studied these 
factors in a setting of SMEs and innovation, environmental innovation, cleaner production, eco-efficiency or 
social innovation (see amongst others Kleinknecht, 1989; Verheul, 1999; Kok et al., 2002). Montalvo (2009) 
indicates that there are “myriad factors affecting the diffusion of new cleaner technologies and how these fac-
tors interact […]. Often, potentially relevant factors related to the adoption of new technologies have not been 
included in the analysis. The factors may differ between sectors but this has not been systematically studied”. 
Furthermore, there is little empirical evidence of sustainable innovation processes within an SME context. 
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The present work extends the knowledge on sustainable innovation processes within an SME con-
text and aims to gain more insight in influencing factors hereby answering the following research questions: 
(1) What are influencing factors of sustainable innovation processes within SMEs?; (2) What (dis-)similarities 
between and within sectors can be found in practice? and (3) How can (dis)similarities be explained using the 
theoretical insights on influencing factors of sustainable innovation processes within SMEs?

This paper presents a new explorative and preliminary model to analyse the influencing factors of 
sustainable innovation processes within SMEs and an overview of results found in the comparison between 
the rubber and plastics industry (RPI) and the building and construction sector (BCS). 

This article is structured as follows: section 3.2 gives an overview of literature on influencing factors 
of sustainable innovation processes and a new theoretic model is presented in section 3.3. In section 3.4, the 
research methodology is presented. The results are shown in section 3.5 and discussed in section 3.6. Conclu-
sions are drawn in section 3.7. Here, also some suggestions for further research are given. 

3.2 Literature review 
3.2.1 Sustainable innovation processes

Corporate sustainability knows many definitions. They range from ‘doing something with the environ-
ment’ to ‘closing production chains and having no negative impact whatsoever’ (Maddox, 2000). Sustainable 
innovations contribute to decreasing externalities, meeting stakeholders’ expectations and creating value on 
economic, social and environmental aspects for the company. They concern the adoption of proactive environ-
mental and social technical or organizational innovations that go beyond legislative compliance, thereby fitting 
the firm’s and/or industries’ unique context to enable a company to manage its interface with its (natural) 
environment (Green & Miles, 1996). Here, sustainable innovations are defined as innovations in which the 
renewal or improvement of products, services, technological or organizational processes not only delivers an 
improved economic performance, but also an enhanced environmental and social performance, both in short 
and long term (Von Weizsäcker et al., 1997; Biondi et al., 2002). It should be noted that there is a difference 
between sustainable innovations and sustainable innovation processes, where the first indicates the tangible 
or material outcome(s) of the latter. This paper focuses on sustainable innovation processes. 

3.2.2 Small- and medium sized enterprises
Defined by their size, SMEs are categorized as companies with 1-250 employees (EU Commission, 

2005). Covering over 99% of Dutch companies, SMEs play an important role in economy (51% gross national 
product) and employment rate (58%) (The CBS Statline website, 2009). Next to size, SMEs have the following 
characteristics: dominant role of the owner-manager, resource poverty in terms of capital, time, knowledge 
and skilled personnel, flexible organization capacities, focus on the short term, strong local and regional focus, 
and a low degree of formalization (see amongst others Welsh & White, 1981; d’Amboise & Muldowney, 1988; 
Giirdstriim & Norrthon, 1994; Lybeart, 1998; North et al., 2001; Masurel et al., 2002; Spence & Rutherfoord, 
2003; Verhees & Meulenberg, 2004; Hausman, 2005). These characteristics have influence on the innova-
tion processes within SMEs, and set them apart from those in large companies (Moore & Manring, 2009). 
Large companies tend to excel in all kinds of resources and knowledge, and small enterprises in all kinds of 
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flexibility and creativity (Hyvarinen, 1990; Nooteboom, 1994). The bureaucracy of large companies is less 
well suited for innovation (Acs & Audretsch, 1988). Small businesses are likely to be better in application, 
development and introduction to the market, and large business more in the generation of the fundamentally 
“new” (Heunks, 1998). Typically, SMEs have a short term focus, which conflicts with the long term nature of 
innovation processes and more specifically of corporate sustainability. It can be concluded that SME characte-
ristics indicate influencing factors on sustainable innovation processes and that this influence can be positive 
as well as negative. 

3.2.3 Factors influencing sustainable innovation processes
As already indicated in the introduction, factors influencing (environmental) innovation processes 

have been thoroughly studied over the past 35 years (Tushman & Nadler, 1986; Damanpour, 1996; Johan-
nessen et al., 2001; Tether, 2002). Willingness or motivation can be considered to be the first predictor of 
the firm’s innovative behaviour (Montalvo, 2003). There are factors over which the company has little control, 
such as market characteristics, public and shareholder pressures, regulations enforcement and community 
concerns (Cooper, 1999). Other factors are customer demands, liability, public image and social responsibility. 
There are also cognitive and attitudinal factors such as perceptions, personality, efficacy, leadership, environ-
mental awareness and ethics of managers. Furthermore, factors as economic efficiency and opportunity, risk 
and uncertainty of the innovative process play an important role (Montalvo, 2006), as are an understanding 
of consumer needs, internal and external communication, comparative strength of the products, marketing 
activities, existence of champions, and technical and financial capabilities of the corporation (Lee & Na, 1994; 
Hoffmann, 2007). Stakeholder theory argues that stakeholders also influence innovation, directly or indirectly 
(Pfeffer & Salancik, 1978; Freeman, 1994). 

Yet, despite the enormous creative and innovative efforts invested in the generation of new ideas, the 
vast majority never advance beyond the idea generator’s desktop (Stevens & Burley, 1997).  Major fail fac-
tors include policy, market, financial, economic, technical, knowledge, managerial and organizational barriers, 
such as lack of time, money, people, ‘other duties’, not knowing what customers want, poor decisions by top 
management, ignorance, lack of skills, faulty or miss-applied new product processes, and over-confidence 
(Cooper, 1999; Gobeli & Brown, 1993; Hillary, 2004; Shi et al., 2008). 

3.3 Conceptual model
The literature review presented above gives some detailed insights of factors influencing sustainable 

innovation processes within SMEs. However abundant, these factors are unstructured and pluralist. Earlier 
attempts to structure include categorising factors and determinants include Montalvo (2003; 2009) and Van 
Dijken et al. (1999). The first discerns in a meta-survey the following dimensions: government policy, eco-
nomics, markets, communities and social pressure, attitudes and social values, technological opportunities 
and capabilities and organizational capabilities, indicating three groups of factors, arising from social norms, 
cognitive and attitudinal factors and technological factors. Van Dijken et al. presented in their ENVIS study a 
model on the adoption of environmental innovations, discerning three key factors or determinants of envi-
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ronmental innovation processes as main influences within SMEs: (1) environmental orientation, (2) business 
competences and (3) network involvement. These factors were developed after thorough study of innovation 
and SME literature and were tested in an international survey among four manufacturing industries. 

To answer research question 1 on the influencing factors of sustainable innovation processes within 
SMES, a new explorative conceptual model drawn on insights from Van Dijken et al. and Montalvo is presented 
here. Here, a conceptual model is understood as the preliminary structuring of the influencing factors based 
on literature research. This conceptual model serves as an explorative investigation of the building blocks for 
a theoretic model in order to quantitatively relate internal and external factors to (outcomes of) sustainable 
innovation processes. The focus of Van Dijken et al.(id.) and Montalvo (id.) on environmental innovations and 
the diffusion of technologies does not fit the purpose of this study well. In this study, the focus is on sustaina-
bility, including social aspects as well as environmental and economic. It also includes innovation within the 
organization next to technologically oriented product and process innovation. Also, the Van Dijken en Montalvo 
models are adapted to include on a more detailed level SME characteristics as mentioned in section 2.2 and 
section 2.3. Therefore, the model consists of the five factors sustainability orientation, business competences 
and resources, SME characteristics, network interface and the influence of context and market competitive-
ness. These are explained in greater detail below.

1) Sustainability Orientation
Sustainability orientation is the degree to which the owner-manager of the company is conscious of 

environmental and social aspects in its business model and proactive towards integrating these aspects in 
its strategy and innovation activities. There are three basic expressions of sustainability orientation: opportu-
nity driven (value creation, integration), cost driven (risk management, eco-efficiency) and compliance driven 
(sanitize, health and safety issues). See for further reference (Bos-Brouwers, 2009; Keijzers, 2002; 2008). 
Sustainability orientation includes the following sub factors:

Awareness: sensitivity to sustainability issues related to the sector and the ability to recognize and translate  ·
generic sustainability issues into the own organization’s context, 
Motivation: drivers which can be explained from internal and external (dis)advantages to integrate sustaina- ·
ble innovation processes in the organization. It is combined with a sense of urgency to do so. 

2) Business Competences and Resources
 Business competences and resources refer to a capacity (the ability to do a particular thing) to carry 

out sustainable innovation processes. This includes competences (the ability to do something well) and resour-
ces, and are also influenced by SME characteristics.  They include the following sub factors:
Competences: 

Role of the owner-manager, also including decision structure and strategy management focus ·
Skilled and motivated personnel, also including degree of specialization (referring to dedicated employees  ·
for innovation activities, e.g. research and development departments)

Resources:
Capital: the availability of money to invest in sustainable innovation processes. ·
Knowledge: the availability of knowledge within the organization or access to external sources of know- ·
ledge, also including the ability to translate knowledge into company specific options.
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Time: the availability of time of the owner-manager and employees to spend on sustainable innovation pro- ·
cesses as opposed to daily business activities.

3) SME characteristics
These characteristics are based on the general traits of SMEs and include:

Organization flexibility or construction: varying between a simple or complex structure, referring to tiers  ·
in the organization and capacity to adapt to changes in the external context (e.g. markets, technology, 
knowledge).  
Degree of formalization: the degree in which management and business operations are systemized and  ·
recorded (written, oral, etc.)

4) Network interface
The network interface is the ability to identify, build relations and co-operate with stakeholders.  

The conditions for cooperation also belong to network interface. The stakeholders include:
Economic relations: customers, suppliers ·
Knowledge institutions ·
Governmental institutions ·
Intermediary organizations: trade associations, consultancy agencies ·
Society/NGOs: representing the public opinion regarding sustainability related issues and the  responsibili- ·
ties of companies
Financial institutions: banks, investors ·
Consultative committees: networking groups and platforms ·
Competitors ·

5) Influence of sector context and market competition
The influence of sector context and market competition refers to the more general perceived influ-

ence of sector and market related aspects, such as:
(Inter)national competition levels ·
Sector reputation on innovation and sustainability ·
Sector technological or organizational lock-ins ·
Sector product or production associated sustainability issues.  ·

In contrast to the ENVIS study, this model refers to the network interface instead of network invol-
vement. Involvement assumes cooperation activities, whereas interface indicates the relations and recipro-
cal influence exerted by stakeholders on sustainable innovation processes, where there is no requirement 
for explicit or formalized cooperation. Also, the factors ‘society/NGOs’, intermediary organizations, financial 
institutions, consultative committees and competitors were added to incorporate more fully the stakeholder 
concept – pivotal to sustainable development – and following the suggestion of Keijzers and Bos-Brouwers 
(2008). 
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 The empirical portion of this chapter will explore whether the conceptual model factors as descri-
bed above are recognized and ‘valued’ by respondents from the rubber and plastic industry (RPI) and building 
and construction sector (BCS). The question is whether the conceptual model factors attribute a positive or 
negative influence to sustainable innovation processes within the studied SMEs of both sectors. The analysis 
will interpret the comments put forward by the respondents on these factors. 

3.4 Method of research
3.4.1 Data gathering

Sector description
The rubber and plastics industry (RPI) and building and construction sector (BCS) were chosen as 

research objects, because of their seemingly contrasting images on innovation and sustainability: the RPI 
has been voted as the most innovative industry in 2005 (EIM, 2005), whereas the BCS has a more traditional 
image, and is recovering from a big fraud scandal in 2001, the ‘Bouwfraude’ [translated as building fraud], in 
which a number of companies were convicted of corruption and price agreements. On the other hand, nume-
rous sustainability activities are undertaken in the BCS to date and a varied range of environmental technolo-
gies is available to reduce the sector’s impact on environment and society. Many sustainability issues can be 
related to these two sectors, due to their resource intensive character, such as emissions, waste, transport, 
energy use, and labour conditions and their societal impact. The products of both sectors are omnipresent in 
today’s society, shaping everyday lives of people. 

The Dutch RPI has about 1,260 companies and is characterized by its prevalence of SMEs: 300 self 
employed persons, 470 micro sized companies (1-9 employees), 335 small sized companies (10-49 employ-
ees) and 85 medium sized companies (50-100 employees). Only 70 companies employ more than 100 per-
sons1. The RPI has a total of 34,000 employees. The total annual turnover is 6 billion Euros (0.85% of the 
gross national product). 33% of the companies in the RPI are original equipment manufacturers, 20% delivers 
packaging materials (foils, foams, etc.), 20% supplies to the building industry, 20% produces consumer goods 
and about 7% delivers to other sectors. Due to competition with low-wage countries, Dutch RPI companies 
focus more and more on rubber and plastics ‘specialties’, customized products and niche markets. Important 
sustainability issues include energy, bio-based materials, employee health and safety, fair trade and waste 
(The CBS Statline website, 2009; The NRK website, 2009).

The Dutch BCS has about 48,000 companies in the Netherlands, responsible for the production and 
maintenance of houses, utilities and infrastructure. 33,000 companies are self-employed persons, 11,000 
are micro sized, 3,400 are small sized and 195 companies are medium sized companies. 140 companies 
have more than 100 employees (see previous footnote). The sector employs over 500,000 people and has an 
annual turnover of 56.6 billion Euros (8% of gross national product). Important issues within this sector are 
costs of failure, integrity, sustainable procurement, energy, recycling, transport and materials (The CBS Stat-
line website, 2009; The Bouwend Nederland Website, 2009; The Rabobank website, 2008).  

1  Note here that the maximum number of employees for an SME is set at 100, whereas the definition used in this study  is set at 250 (see 
section 2.2). Unfortunately, the 100 employees maximum is set by the Dutch Bureau for Statistics (CBS) used in their Statonline website, 
from which the numbers above are derived. Currently, no other statistics on the number of SMEs in these sectors are available.
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The project
The research for this paper consists of the combined results from three research projects2 on influ-

encing factors of sustainable innovation within SMEs, all conducted by the author in the period 2005-2008.. 
Although with slightly different research objectives, all three studies generated valuable empirical and qua-
litative evidence. Because the studies focused on two very different sectors as cases, they provide ample 
insights on internal and external factors influencing sustainable innovation processes. This combined qualita-
tive research project included 65 semi-structured, qualitative interviews conducted with representatives of a 
cross-sectional sample of RPI (45) and BCS (20 ) respondents from mainly companies, but also some experts 
from intermediary organizations, knowledge institutions, governmental institutions and trade associations. 
The interview topics are presented below. 

 1. Sustainability orientation : view of the respondent on his opportunity, cost or compliance driven sustaina-
bility orientation. 
 2. Business competences and resources : view of the respondent on the role of the owner-manager, strategy 
management focus, decision structure, skilled and motivated personnel, degree of specialization, capital, 
knowledge and time influences on sustainable innovation processes. 
 3. SME characteristics : view of the respondents on organization construction and degree of formalization.  
 4. Network interface : view of the respondent on economic relations, knowledge institutions, governmen-
tal institutions, intermediary organizations, society/NGOs, financial institutions, consultative committees, 
competitors and conditions for cooperation. 
 5. Influence of sector context / market competitiveness : view of the respondent on (inter)national competiti-
veness, sector lock-ins, sustainability issues and sector reputation on innovation and sustainability. 

The results of the interviews were discussed with a selection of respondents during three intensive 
one-day workshops, organized by the author and the Nyenrode Center for Sustainability, thus validating the 
outcomes of the preliminary data analysis used as basis for this paper. 

3.4.2 Data analysis
The interview data were transcribed and analysed using a priori ‘Coding by Hand’ (Charmaz, 

1983; Miles & Huberman, 1999) and ‘Cognitive Mapping’ techniques to recognize cause and effect 
relationships(Montezami & Conrath, 1986; Eden, 2004). These techniques are helpful in the identification of 
differences in the data and help with the elucidation of relationships among concepts (Richards & Richards, 
1991; Bryman & Burgess, 1994). It is worth noting that all company respondents were trade association 
members of respectively Federatie NRK (for the RPI) or Bouwend Nederland (for the BCS), thus creating a bias 
in the sample. According to Oliver (1990) and Porter (1998) trade association or cluster members benefit as if 
they had greater scale or as if they had joined with others without sacrificing its flexibility and independency. 
To eliminate the differences between the three research projects used in this study, much effort was given 
to harmonize the coding of the interview transcripts and the data analysis to generate internal validity of the 
results. 

2  ) These three projects were 1) Program on ‘Innovation for sustainability within SMEs’, conducted in 2005-2008, commissioned by the 
Dutch Ministry of Environment, in cooperation with Bouwend Nederland, PSI-Bouw and Federatie NRK, 2) ‘Beleidsplan 2007-2011’, 
conducted in 2007-2008, commissioned by Federatie NRK, and 3) ‘PRIMA-Ondernemen!’, conducted in 2005-2008, commissioned by 
the Federatie NRK. All programs included qualitative, semi-structured interviews with respondents of SMEs, intermediary organizations 
and governments, workshops with respondents on the validation of outcomes, research reports, and, in project 1 also to the publication 
of an edited book on sustainable innovation within SMEs (Keijzers & Bos-Brouwers, 2008).
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The answers of the respondents in the interviews were summarized as comments and subsequently 
tabulated. However, the number of comments does not enable statistic reference to the strength or direction 
of influence of the model factors on sustainable innovation processes. Please note that most tables presented 
in section 3.5 do not add up to the total of 65 respondents. Respondents can give more than one comment on 
a (sub) factor, or find that in their opinion a certain factor does not influence sustainable innovation proces-
ses. As there were relative few differences between the responses of company and expert respondents, their 
results were combined in this study. Qualitative research in general generates a high internal validity, but cau-
tion must be taken when results are translated beyond the boundaries of the study or generalizing outcomes 
to other sectors (Miles & Huberman, 1999; Yin, 1984; Feldman, 1995). Therefore, the results of this study are 
explorative of nature and serve as a source of inspiration for building an analytical model to quantitatively test 
the influence of internal and external factors on sustainable innovation processes within an SME context in the 
following chapters.

3.5 Results
The results of the interviews presented below yielded many insights and evidence on sustainable 

innovation processes, answering research question 2 on the (dis)similarities on influencing factors that can be 
found in practice. The comments are in order of most frequently mentioned positive influence. Where appro-
priate, the complimentary negative influence is included after each positive influence.

3.5.1 Sustainability orientation
An overview of the comments on sustainability orientation is given  in table 1. 

Rubber and Plastics Industry
The comments varied between cost driven, opportunity driven and compliance driven. The dominant 

cost driven orientation was explained as ‘normal’ behaviour, contributing to cost reductions and continuity of 
the company. Also, risk management is an important aspect. In favour of the opportunity driven orientation 
it was remarked that investing in sustainable innovation processes is not a cost, but a business opportunity.  
A compliance driven orientation was grounded in the belief that sustainability should be enforced by regulation 
and stricter standards. 

Sustainability Orientation Rubber & Plastics Industry Building & Construction Sector

Opportunity driven 14 10

Cost driven 18 14

Compliance driven 6 3

Table 1: Results sustainability orientation
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Building and Construction Sector
A majority of the BCS comments mentioned a cost driven sustainability orientation (14), indicating 

frequent cost and risk reducing improvements in e.g. material use and waste management. Many innovations 
within the sector were found to be already environmentally oriented, although often not explicitly so. Com-
ments on the opportunity driven orientation defined sustainability as core business. With regard to a compli-
ance driven orientation, it was claimed that it suffices to abide laws and regulations in order to be a responsi-
ble citizen. 

3.5.2 Business Competences and resources
An overview of the comments on business competences and resources is given in table 2. 

Rubber and Plastics Industry
Skilled and motivated personnel generated most comments, arguing that people create sustainable 

innovation processes, not money, technology or knowledge (6). Four aspects stood out: employee involvement 
(7), personnel attraction and retention (5), skills (4) and employee satisfaction (1). However, not all personnel 
were motivated to be involved in innovation projects (4). Also, attracting skilled personnel proved difficult (2) 
because of the dirty image of the RPI and a shortage of technologically educated people in general. Knowledge 
was considered an important resource. Patents can be used to protect knowledge (5), but its costs are high 
(2). To keep up to date, conferences and trade fairs were visited or respondents joined knowledge networks 
(3). Some respondents had an R&D department available (6), thus creating a high degree of specialization, 
uncommon for smaller SMEs. The decision structure can positively influence sustainable innovation proces-
ses, when decisions were delegated to employees and the leadership style was informal. Availability of (exter-
nal) capital was for most respondents not an inhibiting factor (2). Regarding the role of the owner-manager 
a sustainable innovation mindset is vital. It was mentioned that sustainable innovation processes require  

Business Competences Rubber & Plastics Industry Building & Construction Sector

Perceived influence Positive Negative Positive Negative

Role owner-manager 2 0 10 3

Strategy Management Focus 0 4 3 2

Decision Structure 5 0 0 0

Skilled & motivated personnel 18 4 7 3

Degree of specialization 6 0 0 0

Capital 3 1 4 2

Knowledge 9 2 7 3

Time 0 1 0 4

Table 2: Results business competences
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a long term perspective as strategy management focus. However, many companies had a short term focus (4).  
No comments on time as a positive influence were made, although it was considered not easy to actively pur-
sue sustainability alongside day-to-day business priorities (1). 

Building and Construction Sector 
The role of owner-manager was a positive influence, when it involves a problem solving and sustaina-

bility mindset. The positive influence of skilled and motivated personnel was explained by seeing employees as 
asset, not a burden. However, it can be difficult to attract and retain personnel, due to the negative image of 
the BCS. A good knowledge infrastructure was seen as a positive influence. Especially frontrunners were said 
not to be afraid to share knowledge. However, respondents experienced difficulties translating knowledge in 
hands-on business options (4). On capital, it was commented that companies need a healthy financial position 
(4). Although capital is claimed not to be the main negative factor, it is necessary for independent testing of 
new technologies and materials to convince designers and clients (2). Looking at strategy management focus 
respondents reported mainly on the on the short term focus of SMEs. Time was only mentioned as a negative 
influence such as lack of time or other priorities (4). 

3.5.3 SME characteristics
An overview of the comments on SME characteristics is given in table 3. 

Rubber and Plastics Industry
Where SME characteristics are concerned, the degree of formalization stands out as the most positive 

influencing sub factor. SMEs have a non-systematic innovation process, relying on informal communication 
within the organization, bringing flexibility and competitive advantage. This low degree can also be a dis-
advantage, especially in cooperation projects, (1). In this sample, there were six SMEs with an innovation 
management system. No comments were made on organization construction.

Building and Construction Sector
A low degree of formalization of SMEs was said to generate more organizational flexibility (2). This can 

become a disadvantage, especially in the face of governmental administrative requirements (4). No comments 
were made on organization construction.

SME characteristics Rubber & Plastics Industry Building & Construction Sector

Perceived influence Positive Negative Positive Negative

Organization Construction 0 0 0 0

Degree of formalization 13 1 2 4

Table 3: Results SME characteristics
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3.5.4 Network interface
An overview of comments on network interface is given in table 4.

Rubber and Plastics Industry
The positive influence of economic relations was seen as most important. A division can be made 

between relations with customers (46), suppliers (18) and designers (3). Customer demand (including custo-
mer orientation and discussions on new product developments) was considered to be very stimulating. It was 
seen as a negative influence (9) when customers are risk-averse and focused on costs. Cooperation with sup-
pliers was a positive influence, because respondents claimed to benefit from suppliers’ R&D efforts. 

The positive influence of governmental institutions focused on regulations (7), grants (7), cooperation 
with local governments (6), policy instruments (4), other financial instruments (3), and voluntary agreements 
(2). It was indicated that stricter regulation and standards could inspire sustainable innovation processes. 
However, it was stated that too much regulation inhibits innovation (10), because of inconsistencies in permit 
procedures or enforcement, especially in technological experiments. Respondents viewed grants as popular 
with already innovative companies. Negative influences of grants (13) were bureaucracy and the administra-
tive burden. Also criteria on newness and pre-competiveness were taunted, because SMEs rather required 
funding for commercialization phases. Cooperation with local governments should be stimulated through 
demonstration projects. Other financial instruments include revolving funds and taxation instruments. Policy 
instruments included enabling a level playing field for sustainable alternatives (1), but more emphasis was 
put on policy inconsistencies which hamper sustainable innovation processes (2). Voluntary agreements were 
positive influences, but its self controlling mechanism was not always perceived as reliable to customers and 
the public (2). 

Network Interface Rubber & Plastics Industry Building & Construction Sector

Perceived influence Positive Negative Positive Negative

Economic relations 71 11 51 53

Knowledge institutions 19 5 8 9

Governmental institutions 27 27 42 64

Intermediary organizations 7 1 8 3

Society / NGOs 0 0 1 1

Financial institutions 2 2 2 3

Consultative committees 1 2 2 6

Competitors 1 4 4 6

Conditions for cooperation 8 2 51 17

Table 4: Results network interface 
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Cooperation with knowledge institutions was seen as positive. Respondents were mainly interested 
in internships, because students have fresh, new ideas, are cheap and the employees of tomorrow. However, 
respondents find it hard to gain access to knowledge institutions (5). In addition, different views on intel-
lectual property (secrecy vs. public property) and dependencies (academic freedom versus sponsoring) play 
an important role (2). Cooperation with intermediary organizations involves trade associations (5) and consul-
tancy agencies (2). Intermediary organizations were effective stimulators, but should be aware not to walk too 
far ahead of their members at risk of losing commitment. The main difference with the services of consultancy 
agencies is the commercial objective of the latter. The main sub factor of conditions of cooperation was trust: 
planning, cooperative mindset, win-win for all participants, business initiated, non-competitors, and multi-
disciplinary teams were also mentioned. Alternately, an uneven distribution of risks was a negative influence 
(2). Positive were loans from financial institutions : they are entrepreneurial, require pay off and only rendered 
when deemed successful. However, financial institutions were considered risk adverse (2). An advantage of 
consultative committees is the opportunity to talk openly on new developments with other parties. On the 
other hand, they are not very popular amongst companies, because they “talk a lot, but do little” (2). Although 
it was mentioned that cooperation with competitors can be a positive influence, it was not generally embraced 
because of fear of copy cats and conflicts of interest (4). None of the respondents in the sample cooperated 
with society/NGOs.  

Building and Construction Sector
Economic relations are viewed as the most positive external influence. Customers were seen as the 

designated party to induce change, setting additional sustainability criteria in bidding procedures and a total 
cost of ownership approach (35). SMEs can play an active role to ‘educate’ their customers (9). Here, tests 
and certificates help to convince (5). There are also negative influences: Clients who are not aware of sus-
tainability options, will not include them, even if they’re cheaper than conventional options (40). There are 
also no uniform sustainability certificates for materials and buildings available to date (3). Respondents also 
claimed that designers speak “a different language”. Most SMEs do not cooperate with suppliers (3), wishing 
to stay independent. On conditions for cooperation, respondents viewed trust as most important, accompa-
nied by transparency. Also, agreements on financial and organizational aspects should be made beforehand. 
Builders should be included in the early project phases. Negative influences (17) included distrust, fear of 
copycats, and reluctance to share knowledge and technologies. 

Governmental institutions had a positive influence, divided over grants (16), regulation (12), govern-
ment procurement (8), and policy instruments (1). Grants were considered as agenda-setting, but also have 
considerable negative aspects (22): bureaucracy, high administrative burden, difficult to access, high com-
plexity and not available for commercialization projects. Clear, consistent and quantitatively formulated regula-
tion positively influences sustainable innovation processes, whereas inconsistent and over detailed regulation 
hampers it (14). Including sustainability criteria in government procurement procedures also would be a big 
stimulus. However, government procurement is investment costs oriented and often excludes SMEs and alter-
native sustainable designs. 

Cooperation with knowledge institutions has a positive influence, providing ideas, feedback, and 
research capacity. Interns bring fresh insights, but need a well-defined task. Main negative influences were 
(7) different interpretations for innovation regarding newness, preference for doing business with large com-
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panies and a technology-push perspective. Intermediary organizations can have a positive influence, especially 
trade associations. On the other hand (3), they seem to focus more on large companies and have to defend 
the interests of all members. Competitors were parties to benefit from: frontrunners can inspire followers. 
It also pays off to develop a solution together for collective problems. However, it is fraught with difficulties 
(6), mainly fear of copycats. Financial institutions can influence sustainable innovation processes positively, 
but were considered risk adverse and not entrepreneurial (3). Consultative committees were seen as positive 
influence because they can improve stakeholder relationships. In contrast, they were also perceived as relati-
vely clerical and time consuming (6). It was pointed out that informing and involving civilians (society/NGOs ) 
in large construction or infrastructural projects creates support and prevents resistance in permit or legal 
procedures, although this is difficult to organize for SMEs (1).

3.5.5 Influence of sector context and market competitiveness
An overview is given of comments on the influence of sector context and market competitiveness  

  in table 5.

Rubber and Plastics Industry
On (inter)national competition, the majority of comments indicated that ‘no-nonsense’ production will 

go to low-wage countries: automation, innovation, specialties and local presence of customers are reasons 
to stay in the Netherlands and to stay competitive. On the other hand, a consolidation process can be wit-
nessed within the industry itself and amongst suppliers since the 1990s. This trend combined with abundant 
and affordable conventional resources inhibits the industry to change fundamentally (3). Sustainability issues 
mentioned were climate change, energy, acidification, emissions, REACH (EU regulation on chemical subs-
tances), recycling, and waste. Among respondents, the RPI has a reputation of a change and sustainability 
oriented sector. The sector also encounters lock-ins from designers, suppliers and business-to-business cus-
tomers, when a RPI company is excluded from the design process.

Building and Construction Sector
Respondents mentioned the following sustainability issues positively influencing sustainable innova-

tion processes: energy, isolation, materials, integrity, transport, employees waste, recycling, and safety. The 
sector has a traditional, non-innovative reputation. This was by and large recognized by the respondents in the 
sample (30), but is over-simplified: there are many examples of sustainable and innovative building projects 

Sector context / market competitiveness Rubber & Plastics Industry Building & Construction Sector

Perceived influence Positive Negative Positive Negative

(Inter)national competition 9 3 9 13

Sector lock-ins 0 6 0 27

Sustainability issues 8 0 19 0

Sector reputation 8 0 15 30

Table 5: Results of influence of sector context and market competitiveness
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(15). On competition, it was commented niche markets where companies differentiate themselves in quality, 
sustainability and service from competitors are an important driver. However, the ‘Bouwfraude’ in 2001, was 
seen as a clear demarcation line on innovation within the BCS. It has lead to very competitive markets, distrust 
amongst clients and governmental representatives and smaller margins/profits for SMEs (13). A disadvantage 
for the BCS is there were technological and financial lock-ins in the sector (27). Builders were held responsible 
for construction errors, and are therefore risk averse. Because there is a shortage of housing in the Nether-
lands, builders have a sellers’ market and little impetus to change. 

3.6 Discussion
In this section, the (dis)similarities between and within the sectors on sustainable innovation proces-

ses will be discussed and explained using the explorative conceptual model presented in section 3.3 thus 
answering research question 3. These findings are not based on quantitative arguments, but related to the 
priorities and stances made by the sector representatives. 

Firstly, although there are many differences between the perceived innovativeness and sustainability 
performance of both sectors as was recounted by the respondents, we also see that the differences in how 
factors are perceived and valued are larger within sectors than between. This could be concluded because 
the comments vary more between respondents from the same sectors, than between sectors. There are 
small differences in business competences and resources between the sectors, such as the focus on skilled 
and motivated personnel (RPI more positive); role of owner manager (BCS most positive); higher degree of 
specialization in the RPI; and a more centralized decision making within the BCS. Also, the network inter-
face shows some dissimilarities, where RPI respondents highlight economic relations and those from the BCS 
governmental institutions ; in the RPI they want more flexibility in regulation, whereas BCS respondents focus 
on regulation and procurement criteria; RPI respondent focus on intellectual property debates with knowledge 
institutions, which wasn’t found among BCS respondents; BCS respondents want agreements beforehand as 
most important condition for cooperation ; within the RPI is more affinity with consultative committees ; and 
only BCS respondents cooperate with society/NGOs in this sample. With regards to dissimilarities between the 
sectors, these tend to originate in the nature of the product (longevity, spatial presence, dangerous substan-
ces), the position of the respondent in the value chain and associated hierarchal relations within this chain, 
and the contact moments with governmental institutions (as customer, enforcer, on permit procedures, etc.). 
Furthermore, respondents from both sectors feel that governmental institutions perceive commercialization 
of sustainable innovation processes as an entrepreneurial risk, and therefore not eligible for direct forms of 
government support. But on the other hand also tend to fail on the facilitation of labelling, mediation, setting 
procurement criteria or being a launching customer to stimulate SMEs in their sustainable innovation proces-
ses in a non-competitive manner. Differences within sectors seem to be larger, because the comments on 
the influencing factors vary more, and are often twofold: factors are attributed positive as well as negative 
influences, with respondents contradicting each other on the perceived influence.  

Secondly, internal factors are perceived to have more influence than external factors. From the com-
ments of the respondents, we can see the three internal factors (sustainability orientation, business compe-
tences and resources and SME characteristics) were expected to influence sustainable innovation processes 
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more strongly than the two external factors (network interface and influence of sector context/market com-
petitiveness). Sustainable innovation begins with awareness and the recognition of sustainability issues in 
business operations. This ignites the motivation and drivers to start with sustainable innovation processes. Its 
business competences, resources and SME characteristics then define the organization’s capability to imple-
ment sustainable innovation. In this process it seems that sub factors associated with human behaviour are 
of greater influence than material or technological ones. It is people who create sustainable innovation pro-
cesses. Furthermore, sector context and market competitiveness are not controlled by individual companies, 
but do influence sustainable innovation processes, for example the volatile oil and energy prices in the RPI, 
and the aftermath of the “Bouwfraude” and economic and technological lock-ins in the BCS. Those external 
circumstances affect all companies within the sector(s), but it is most likely that sustainability orientation and 
business competences define the level of sustainable innovation within SMEs. These varying levels are preli-
minary indications of frontrunners, followers or laggards in sustainable innovation. 

Thirdly, economic relations are said to have more influence than other external stakeholders. Taking 
a closer look, customer demand is regarded as the most positive influence on sustainable innovation pro-
cesses by almost all respondents. The business opportunity premise of sustainable innovation processes is 
articulated here: ideas on products, processes and services that meet market demands are more likely to 
speed up the innovation process and increase the likelihood that its outcomes will be successful. Its opposite 
factor absence of customer or client demands also plays an important role by inhibiting sustainable innovation 
processes. Companies seem very sensitive to the proposition “there is no customer demand for sustainability 
innovations; they [the customers] think it’s too expensive”, although this is based on perception instead of fact. 
Other stakeholders also have influence, especially governmental institutions. Many respondents see an impor-
tant role for governmental institutions to facilitate, stimulate and regulate sustainable innovation processes. In 
this study, preliminary indications of different types of SMEs were found. Grants were mostly favoured by front 
running SMEs, whereas other respondents indicated that laggards in sustainable innovation processes should 
be coerced by regulation and standards to up their sustainability performance. 

A remarkable fourth finding from this study is that a successful sustainable innovation process is 
most commonly associated with internal factors, whereas failure or delays are often attributed to external 
factors. Looking at the ranking of positive and negative influences across the different factors and sub fac-
tors, we can see that positive influences are more commonly associated with an opportunity or cost driven 
sustainability orientation. This is more often combined with a higher perceived influence of the role of the 
owner-manager and skilled and motivated personnel than other (sub) factors. Success seems to be associated 
with internal, personnel traits, whereas failure or negative influence, are mainly attributed to external factors, 
especially to governmental institutions and economic relations. Grants are the preferred governmental instru-
ment to stimulate sustainability and innovation to date, but are also flawed according to the respondents. They 
are usually not applicable in commercialization phases of sustainable innovation processes, a common bot-
tleneck for SMEs introducing new sustainable technologies in the market. Grants are also considered to be a 
heavy administrative burden, which doesn’t fit with the general low degree of formalization of SMEs. They are 
also complex and time consuming. Remarkably, regulation is regarded as a strong and positive influence. This 
contrasts with the above compliance nature of sustainable innovation processes. However, compliance serves 
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as a starting point or minimum level of sustainable development. Higher performance levels are needed to ful-
fil sustainability requirements by integrating social and environmental aspects into business models, creating 
a long term positive effect on performance, environment and society. 

The comparative analysis described in this study has revealed that the conceptual model was useful 
to explore the recognition and added value of the factors potentially influencing sustainable innovation proces-
ses within SMEs from the respondents’ perspective. Without validating quantitative evidence, it is not possible 
to attribute weight or causality to the relations between the internal and external factors of the conceptual 
model and sustainable innovation processes. Also, the preliminary relations outlined in this chapter need more 
fine tuning. However, the analysis revealed tentative and preliminary indications that certain factors are more 
likely to have a significant influence on sustainable innovation processes than others. Specifically, internal 
factors such as skilled and motivated personnel, a cost-driven sustainability orientation, degree of formalization 
and the external factors economic relations and governmental institutions are likely to have a larger influence 
than other factors. As there were little differences found between the sectors on the recognition and valuation 
of the factors’ influence on sustainable innovation processes, the results of this study indicate that sector 
itself is not likely to be of high importance in explaining differences in sustainable innovation processes and 
different types of SMEs. This exploratory research has hereby charted the suspected building blocks and 
likely associations between influencing factors and sustainable innovation processes within SMEs in order to 
build a more detailed analytical model. It remains necessary to validate the conclusions of this research by 
quantitative data. 

 

3.7 Conclusions and suggestions for further research
This study aimed to provide more insight in the influencing factors of sustainable innovation proces-

ses within SMEs. The literature review defined sustainable innovation as innovation processes in which the 
renewal or improvement of products, services, technological or organizational processes not only delivers 
an improved economical performance, but also an enhanced environmental and social performance, both in 
short and long term. Within SMEs, innovation processes are influenced by several characteristics, such as role 
of the owner-manager, resource poverty, flexible organization capacities, focus on the short term and a low 
degree of formalization. 

These characteristics and other factors described in the literature review on influencing factors of 
sustainable innovation processes are the basis of a new conceptual model. The main determining factors are 
(1) sustainability orientation, (2) business competences, (3) SME characteristics, (4) network interface and (5) 
influence of context and market competitiveness. These can be categorized as internal (1, 2 and 3) and exter-
nal factors (4 and 5). The qualitative data of this research collected in the RPI and BCS, provided an empirical 
overview of the influencing factors. 

The case study revealed that SMEs in both sectors experience positive and negative influences from 
the model factors. Evidence suggests four main conclusions: (1) differences within sectors are larger than 
between sectors; (2) internal factors have more influence than external factors; (3) economic relations have 
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more influence than other stakeholders; and (4) positive influences have a different ranking than negative 
ones. Success is attributed to sustainability orientation and business competences, whereas failure originates 
in the network interface. 

Sector differences originate in the network interface and in the nature of their products, the position 
of the respondent in the value chain, and contact moments with governmental institutions. Overall, there were 
not many differences found between the sectors. Therefore, it can be tentatively concluded, that SMEs in the 
RPI and BCS do not represent a homogenous group. This indicates the existence of different SME types across 
sectors: differences could be explained by various compositions of internal factors. Also, SMEs need to com-
pensate shortcomings within network relations and do not operate in a vacuum: the influence of stakeholders 
should be accounted for. To improve on sustainable innovation efforts, it would help SMEs in both sectors if 
more explicit attention was given to the business opportunities.

Suggestions for further research
The results of this qualitative research indicate different influences on sustainable innovation pro-

cesses derived from both internal and external factors. Further insights can be developed by including other 
sectors in the analysis. More qualitative and quantitative research is needed to distinguish the different com-
ment patterns within sectors on influencing factors: how can contradictions be explained by differentiating 
towards different types of SMEs? Furthermore, quantitative testing will determine the correlation, variance 
and significance of the model factors’ influence on sustainable innovation processes. Then can be established 
which factors contribute more than others to sustainable innovation processes and in which circumstances 
this influence holds true. Discerning the presence of SME types across sectors will also enable governmental 
institutions intermediary organization and other stakeholders involved to develop specialized instruments to 
stimulate sustainable innovation within SMEs more effectively than generic approaches. 
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Abstract
While small and medium-sized enterprises (SMEs) are traditionally considered as a homoge-

neous group with stereotype characteristics, this study gives evidence to the existence of more vari-
ety within SMEs and a strong indication that SME characteristics can explain differences in perceived 
influence of governmental instruments on sustainable innovation processes. A new conceptual model 
was developed to describe the explanatory power of six SME characteristics, and was used to test the 
research hypothesis “there is a positive relation between SME characteristics and perceived influence 
of governmental instruments on sustainable innovation processes” on eight different governmental 
instruments, and performed in the Dutch installation sector. Results showed that the hypothesis is 
partially supported. The relevant SME characteristics provide guidelines to define target groups of 
SMEs and direct more customized and specialized instruments at them, with higher effect and effi-
ciency levels. It is suggested that this is not a single instrument approach, but a mix of governmental 
instruments, complementing each other’s weaknesses and covering the whole of SME diversity.

4.1 Introduction
Recently, both innovation and sustainability have received increased attention in the academic litera-

ture. Scholars have written on the concept and definition of sustainable innovation and the processes involved 
(e.g. Viederman, 1995; Borghesi & Vercelli, 2003; Dunphy et al., 2003). Most research on sustainable innova-
tion regards the role of large, often multinational companies. Although much work has been done on the (envi-
ronmental) innovation processes within small and medium-sized enterprises (SMEs), literature on sustainable 
innovation processes within SMEs is scarce. Investigating SMEs is relevant for at least two reasons: SMEs 
constitute more than 99% of Dutch companies, but also within the European Union (The CBS Statline website, 
2009). Secondly, sustainability practices in SMEs are significantly different from those developed for large 
companies (Ciliberti et al., 2008). SMEs are often considered to be a homogeneous group, specified by a cer-
tain maximum number of employees. However, the SME does not exist. Size alone does not sufficiently explain 
differences between companies in the uptake or outcome of sustainable innovation processes. As SMEs are a 
large and heterogeneous target group for policy, it is difficult to address all firms effectively (Verheul, 1999). 
There is a need for a new model to discern in greater detail differences between SMEs and the decision and 
implementation processes underlying sustainable innovation.  

To explain these differences and to differentiate between various groups of SMEs, we draw on the lite-
rature of innovation studies, concentrating on the influence of internal and external factors (Acs & Audretsch, 
1988; Rothwell, 1989; Karlsson & Olsson, 1998; Tether, 1998; Freel, 2003). To date, there is still discussion 
among scholars on which external stakeholder has the largest effect on sustainable innovation processes 
within companies. Although far from the only factor affecting the emergence and diffusion of sustainable 
innovations, this study aims to contribute to more insight on the influence of governmental instruments. As 
found in literature, discussion on the role and influence of government(s) on sustainable innovation processes 
includes amongst others studies into the definition debate of corporate sustainability as being ‘above compli-
ance’ (Lepoutre et al., 2007) and the effectiveness of governmental instruments (Montalvo, 2008; Mickwitz et 
al., 2008). However, little is known on how SMEs perceive the role of governments on stimulating sustainable 
innovation and the instruments introduced to achieve policy ambitions on this matter and how this relates to 
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different SME characteristics. This leads to the following research question: To what degree can SME charac-
teristics explain the perceived influence of governmental instruments on sustainable innovation processes wit-
hin SMEs? These SME characteristics are not sector specific, but can be found across sectors. The assump-
tion is that these characteristics differ in the degree in which they occur within SMEs. 

Data for this quantitative study were derived from the research project “Quantitative analysis of suc-
cess and fail factors for sustainable innovations in the Dutch installation sector”, executed in the period July 
2008 – March 2009. The scientific relevance of the paper lies in the integration of sustainable development 
and innovation research to develop a more detailed insight in SMEs and the perceived influence of govern-
mental instruments on sustainable innovation processes. It also provides input to practitioners to develop, 
implement and evaluate more specialized (packages of) governmental instruments to target different groups 
of SMEs. 

The remainder of this paper is organized as follows. In section 4.2 the major concepts in academic 
literature on sustainable innovation, SMEs and the role of government and governmental instruments, are dis-
cussed. In section 4.3 a conceptual model and hypotheses are presented. The research methodology is des-
cribed in section 4.4. The results are shown in section 4.5 and discussed in section 4.6.  Conclusions and 
suggestions for future research are given in section 4.7. 

4.2 Literature review
In this section, contributions from innovation theory, sustainable development, SMEs and governmen- 

  tal policy are analyzed to describe sustainable innovation processes within an SME context.

4.2.1 Sustainable innovation processes
It has commonly been assumed that innovation is the main driver for economic growth. Innovation 

strengthens the competitiveness for countries as well as for sectors and individual companies (Porter, 1985). 
There are also non-economic arguments in favour of innovation, which focus on a better social and environ-
mental corporate performance (Larson, 2000). In order for an innovation to be effective, it must result in a 
significant change, preferably an improvement in a real product, process or services compared with previous 
achievements (Amabile, 1997; Harper & Becker, 2004). The most common distinction is between radical and 
incremental innovations (Henderson & Clark, 1990). Nevertheless, the newness of the innovation is less rele-
vant than the fact that they are new to the operational unit which is adopting them (Bhasrakan, 2006). Howe-
ver, not all innovations are sustainable innovations. Sustainable development is defined by the WCED (1987) 
as “seeking to meet the needs and aspirations of the present, without compromising the ability to meet those 
of the future”, as a reaction and appeal for (political) action on several complex and interdependent crises on 
natural resources, externalities of explosive economic growth, population growth, food, biodiversity, poverty, 
security, human rights, etc. While both concepts stand for growth, innovation for sustainable development, 
or sustainable innovation gives goal and direction to an ambition of equality and intergenerational concern. It 
distinguishes itself from ‘conventional’ innovation by its contribution to decrease externalities, meeting stake-
holders’ expectations and creating value on economic, social and environmental aspects for the company at 
micro level and as a transformational force on macro level towards sustainable development. 
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Sustainable innovation can therefore be defined as innovation in which the renewal or improvement 
of products, services, technological or organizational processes not only delivers an improved economical 
performance in terms of profitability, but also an enhanced environmental and social performance in terms 
of value creation in the long term (Von Weizsacker et al., 1997; Biondi & Iraldo, 2002). In the context of this 
paper, it should be noted that there is a difference between sustainable innovation processes and sustainable 
innovations. The latter involve the (tangible) outcomes of sustainable innovation in terms of new products, 
services or operational processes, whereas the sustainable innovation process focuses on the creative stages 
of development, implementation and commercialization of sustainable innovation within a company and pre-
cede sustainable innovations. 

4.2.2 SME context
A closer look on SMEs and their characteristics is needed to fully understand the factors influencing 

sustainable innovation within an SME context. As mentioned in the introduction, SMEs are often categorized 
by one obvious feature: company size. This study follows the EU-definition: SMEs have between 1 and 250 
employees (European Commission, 2005). In the Netherlands, 99% of all companies are SMEs, including self-
employed workers (see table 1).

SMEs account for over 51% of the Dutch gross national product (GNP) and 58% of the employment 
rate in the private sector (The CBS-Statline website, 2009). Next to size, other characteristics describe SMEs 
more accurately. These include a dominant role of the owner-manager, resource poverty in terms of capital, 
knowledge, skilled personnel and time, flexible organization capacities, a focus on the short term and a low 
degree of formalization (Welsh & White, 1981; d’Amboise & Muldowney, 1988; Brouthers et al., 1998; Heunks, 
1998; Lybeart, 1998; North et al., 2001; Acs, 2002; Spence & Rutherfoord, 2003; Verhees & Meulenberg, 
2004; Hausman, 2005; Scozzi & Garavelli, 2005). At a glance and compared with the characteristics for 
sustainable innovation mentioned earlier in this section, such as its transformational nature and long term 
focus, SMEs do not seem well equipped for sustainable innovation. Here, a broader definition of sustainable 

Company size (subgroups) Frequency

N % % within SMEs

Self-employed workers 434721 54,5 -

Micro-sized (1-9 fte) 294076 36,9 81,7

Small-sized (10 – 49 fte) 55356 6,9 15,3

Medium-sized (50 – 250 fte 10726 1,3 3,0

Large (> 250 fte) 2961 0,4 -

Total 797840 100,0

Table 1: Distribution of company size in the Netherlands 

Source: The CBS Statline website, 2009, measurement date: 1st January 2008
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innovation must be applied to account for the more incremental nature of innovations within SMEs. Also there 
are differences between SMEs in terms of innovativeness and the extent in which they include sustainability 
aspects in their innovation processes. A classic typology discerns three types of SMEs: frontrunners, followers 
and laggards (Zwetsloot, 2001; AWT, 2005; VNO-NCW, 2005) although they are not always clearly discerna-
ble in practice. Companies will behave themselves as a frontrunner at one point in time, and as a follower in 
the next. Also their front running behaviour can differ between various sustainability issues. To specify SME in 
greater detail, SME characteristics mentioned above will be used in a new conceptual model to measure and 
explain the perceived influence of governmental instruments within SMEs.  

4.2.3 Role of governmental policy 
Governmental policy theories in general are typically concerned with regulation and deregulation 

aspects (Jordan et al., 2005). Governmental policy for sustainable development is fairly recent, but has strong 
roots in the environmental policy domain. The literature on environmental policy recognises that one of the 
major drivers of environmentally responsible behaviour in industry is the intervention of public policy in the 
form of environmental policy and enforcement of regulations (Garrod & Chadwick, 1996; Battisti, 2008). Star-
ting from the 1960s, governments in Western societies were prone to solve environmental problems with 
strict, direct regulations and a focus on end-of-pipe technologies. In the 1980s this strategy had reaped the 
low hanging fruits by successfully tackling immediate environmental threats such as air, water and soil pollu-
tion. However, to address more resilient and complex problems, governments started to employ a more dere-
gulated approach. Market-based instruments, such as voluntary agreements, financial instruments, environ-
mental managements systems and goal oriented eco-efficiency standards were added to the policy mix. The 
2000s have shown a move towards an integrative approach to tackle sustainability problems of an even more 
interdependent and complex nature, including social and ethical issues, which requires a push-and-pull orien-
ted policy mix with a broader spectrum of stakeholders involved in political decision making. This includes a 
mix of competition, strategic cooperation, regulation and collective learning to develop a balance between 
global (natural) resources and social welfare with an optimal use of economic and technological opportunities, 
(Rothwell, 1992b; Keijzers, 2005; Kivimaa, 2007; Lepoutre et al., 2007). 

However, governments cannot solve the world’s natural environmental problems alone (Wilkinson et 
al., 2001). Although there is an absence of (international) legally binding laws or agreements to date, govern-
ments should proactively look for situations where an intervention of their part could initiated processes that 
promote the voluntary uptake of sustainable development by companies (Rutherford, 2000; Lepoutre et al., 
2007). This business responsibility also serves to compensate shortcomings of national governments regar-
ding authority beyond the nation state (Stripple, 2006). Still, governments can be seen as change agents, 
partly because they have power other agents have not, such as recording of long term perspectives and 
regulations (Rogers, 1995; Van Hal, 2000). They can create an operating environment which allows firms to 
compete in ways which help protect the environment (Barrett, 1991). 

4.2.4 Governmental instruments for stimulating sustainable innovation processes
Governments have different instruments at their disposal to coerce or tempt companies towards 

desired behaviour, ranging from regulation, grants to institutional design (Salamon & Lund, 1989). A major 
difference is that between market based (or voluntary) and regulatory instruments (Gombault & Versteege, 
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1999). In the literature on policy instruments, there is much discussion on the effectiveness and efficiency of 
governmental instruments targeted at environmental and sustainable innovation. Mickwitz et al.  (2008) give 
of an overview of claims, the most relevant are mentioned below: 

Environmental regulations (permits, standards, etc.) are often based on existing technology and provide no  ·
incentive to innovate but may stimulate diffusion.
Environmental taxes are superior to other policy instruments with respect to innovations. R&D grants have  ·
limited impacts.
Innovations can be promoted by encouraging/forcing co-operation between organizations that would not  ·
otherwise work together. 

Policy studies show a shift towards information based, voluntary instruments or financial instruments, 
arguing that they are more effective and efficient to stimulate environmental or sustainable behaviour of com-
panies than direct regulation (Geyer-Allely, 2003; Hammar, 2008).  Other studies have shown that regulation 
is the most important stimulant for innovation (Triebswetter & Wackerbauer, 2008). Despite these differences, 
there is a growing consensus on the benefits of market based policy instruments, primarily since these are 
generally perceived as being cost effective (Hammar, 2008). Arguably, under direct regulation companies 
have no incentive to achieve stricter standards than the decreed quota, whereas under a system of subsidies 
or taxes this frequently is the case.  

4.2.5 Influence of governmental instruments within an SME context
In literature differences were found between large companies and SMEs where governmental instru-

ment preferences are concerned: Clemens et al. (2008) found that larger firms adopt more passive levels of 
strategic responses to governmental instruments than SMEs, because of a high bureaucratic rigidity, standard 
operating procedures which are expensive to change during the economic lifetime of installations and regu-
latory scrutiny from governments (Haveman, 1993; Barron et al., 1998). Small firms tend to be more flexible 
and entrepreneurial (Stock et al., 2002). Fischer and Groeneveld (1976) conclude that financial consequences 
of legislations are greater for SMEs than for large companies. Regulation is also a heavy administrative burden 
on SMEs (Chilton & Weidenbaum, 1982). The same holds for taxation. Technology oriented grants are favou-
red by large companies to enlarge their R&D capabilities, whereas SMEs have a preference for facilitation of 
implementation of innovations developed elsewhere (Barrett, 1991; Paton, 2000). 

We must bear in mind that SMEs are a large and heterogeneous target group for policy, which makes 
it difficult to address all firms effectively by a generic single instrument approach, while a more individual 
approach would be extremely costly (Verheul, 1999). Others studies have shown that generalizations of the 
role of governmental instruments without considering the specific characteristics of the situation are dange-
rous (Mickwitz et al., 2008). More insight is needed on the contribution of SME characteristics on the different 
degrees of influence from governmental instruments. 

4.2.6 Perceived influence
When measuring the influence of governmental instruments on sustainable innovation processes wit-

hin SMEs, practitioners and researchers need to consider the perceptions of relevant decision-makers in order 
to understand firm behaviour (Bernstein, 1976; Norburn, 1989; Sinding, 2000; Hills et al., 2004; Richards et 
al., 2004). To date, the literature on how SMEs perceive the role of governments in stimulating sustainable 
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innovation processes and the instruments introduced to achieve policy ambitions on this matter is scarce. 
This study aims to fill this gap. The component of perception is important because values, mental models, 
and sense-making differ across managers (Hambrick & Mason, 1984; Daft et al., 1988; Grant et al., 1998). 
It is also important because it can contribute significantly to certain types of behaviour, as stated by Ajzen 
and Fishbein (1980). The literature linking attitudes and social values of decision makers in industry is vast. 
Generally it is believed that sustainable development within companies lies mainly in the personality, ethos 
and position of top management (Montalvo, 2008). It should be noted that it is very difficult to measure the 
direct influence of governmental instruments because it has to be off set against other influences (such as 
competences, cooperation, economic relations, etc.), and it also a matter of hindsight. Therefore, the mea-
sure of influence can only be an indirect measure of perceived influence. These perceptions are coloured by 
opinions, social constructs, prior experiences and the organizational context, but are real to the people within 
companies and should therefore be accounted for when developing and implementing governmental instru-
ments (Clemens et al., 2008). This paper zooms in on the perception of owner-managers on the influence 
of governmental instruments on sustainable innovation processes, and explaining this relation by different 
degrees of SME characteristics in the company. 

4.3 Conceptual model and research hypothesis
To gain a more detailed insight, and to measure the perception, we need to conceptualize and opera-

tionalize the relations between SME characteristics and the perceived influence of governmental instruments 
on sustainable innovation processes. Six SME characteristics variables and eight governmental instruments to 
stimulate sustainable innovation processes were included in the conceptual model. However, there might also 
be other policies and market conditions that affect management decisions (Hammar & Lofgren, 2006), which 
do not fall in the scope of this paper. Relevance for the installation sector was a decisive requirement. The 
operationalization of the variables is shown below. 

4.3.1 Operationalization of variables
SME characteristics variables

 1. Company size (CS) : the number of employees measured in full time equivalents and divided into three size 
groups: micro (1-9 employees), small (10-49 employees) and medium sized (50-250 employees). 
 2. Organizational construction (OC) : the degree of complexity in the organization of the company, dependent 
on e.g. management tiers in the organization, the presence of different departments, etc. The assumption 
is that organizational construction is part of organizational flexibility and varies between simple, moderate 
and complex. 
 3. Degree of formalization (DF) : the degree to which the company records its management system, including 
strategy and business operations. It is a measure of systemization and bureaucracy of the company’s 
management and operations, and varies between low, moderate and high. 
 4. Decision structure (DST) : the degree to which the power of decision making is delegated throughout the 
company. Does the owner-manager have absolute decision power, or are employees involved and delega-
ted with decision power? This characteristic is associated with the dominant role of the owner-manager, 
and varies between centralized, partially decentralized and decentralized. 
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 5. Strategy management focus (SMF) : the timeframe to which the company is focused in its business stra-
tegy, management and planning, and varies between short, moderate and long term.
 6. Degree of specialization (DS) : the degree to which people in the company are dedicated to innovation pro-
cesses. This need not necessarily be in terms of a research and development department, but indicates 
whether employees can be detached from daily activities to engage in sustainable innovation processes, 
and varies between low, moderate and high. 

Governmental instruments
Policy instruments : market based or non-market based, with formulated objective and assigned time 

period, binding for target group.
 1. Sustainable procurement by governments (SPG) : a ‘leading by example’ instrument, which sets additional 
criteria of environmental and social requirements in procurement and outsourcing of government activi-
ties. E.g. procurement of office utilities, governmental buildings, infrastructure, printed matter, official 
cars, etc. The Dutch government committed herself to a 100% sustainable procurement ambition in 2010, 
and in 2015 for provinces, ‘waterschappen’ and municipalities. 
 2. Competitive bidding policy (CBP) : creating options to include additional criteria of environmental and social 
requirements in procurement and outsourcing in other than government activities. E.g. eco-labelled pro-
ducts, maintenance services, partnering with NGOs, etc. Large percentages of job orders in a certain 
magnitude for installation companies are included in competitive bidding procedures, often in association 
or sub-contracting with builders.  

Advocacy instruments : targeted at specific group, with objective constructed in dialogue with the 
target group, voluntary participation by target group members.

 3. Education and information (EI) : making information on translation of sustainable innovation concept into 
business operations available and easily accessible, e.g. by best practices documentation, learning confe-
rences and workshops, and facilitating training sessions on sustainability issues. An often heard comment 
on barriers to sustainability is the lack of knowledge on how to proceed. 
 4. Voluntary agreements (VA) : a set of agreements on private or public efforts to improve corporate sustai-
nability performance beyond existing legal requirements, including measurable objectives, a set time-
frame and non-compliance consequences. There are various sustainability issues embedded in voluntary 
agreements within the installation sector or in neighbouring sectors in the value chain. Products of the 
installation sector also contribute to achieve requirements, e.g. on energy saving targets in the ‘Meerja-
renafspraken Energie1’.
 5. Consultative committees (CC) : coordinated, facultative dialogue platforms which invite stakeholders’ 
representatives to talk openly on sustainability issues and discussing common problems encountered 
in solution strategies. Within the installation sector there are various consultative committees active on 
a diverse range of issues, varying from specific technology discussions to integral sustainability round 
tables with representatives from various sectors.

1 “Meerjarenafspraken Energie”: multiple year voluntary agreement between the Dutch Ministries of Economic Affairs, Agriculture, Envi-
ronment, Transport and Finance and private companies; executed by SenterNovem  and coordinated by the respective trade associations 
of participating sectors. To date, 37 sectors participate in one of the MJA agreements (The SenterNovem Website, 2009)
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Financial instruments : general or targeted, using government spending and taxing powers to shape 
activity beyond government.

 6. Grants : monetary aids from governmental funds to implement a company proposal on sustainable innova-
tion efforts. Can be technologically and/or process-oriented. 
 7. Taxation : charge or bonus against a company’s targeted activity or measure for the support of the 
government. 

Regulatory instruments : general or targeted regulatory standards, binding, pay-off mechanism: non-
compliance punishable by criminal, civil or public law.

 8. Legislation : regulatory standards enacted and enforced by a legislative governmental body. 

4.3.2 Conceptual model
These variables were introduced in the conceptual model on the explanatory power of SME characte-

ristics on the perceived influence of governmental instruments on sustainable innovation processes. The SME 
characteristics variables represent different elements needed for sustainable innovation processes: company 
size is associated with general differences between large and small companies, but also to define the turning 
point where company size influences sustainable innovation: does size matter? Both organizational construc-
tion and degree of formalization are associated with the flexibility of an organization. Degree of formalization 
also is associated with systemization and the ability to process administrative and planning requirements 
connected with governmental instruments. SMEs are known for their dominant role of the owner-manager, but 
employee involvement in the decision process can enhance sustainable innovation processes. The strategy 
management focus of SMEs is said to be short term, but a drive for continuity may result in SMEs with a long 
term focus. Degree of specialization is associated with the capacity in both time and employees that can be 
spend on sustainable innovation processes. Absorbed in daily business practice, and in times of economic 
decline, this may forestall the necessary attention for sustainable innovation.

Drawing on the literature, we can establish a ‘stereotype SME’, with a simple organisation construc-
tion, a low degree of formalization, a central decision structure, short term strategy management focus and a 
low degree of specialization. As described in the literature review, SMEs seem not well equipped for sustaina-
ble innovation, although they benefit from organizational flexibility (organization construction; degree of for-
malization) and the dominant role of the owner-manager (decision structure). However, the focus of this study 
is on the ability to cope with and benefit from governmental instruments. Combined insights on advantageous 
characteristics for sustainable innovation and (administrative / system) requirements necessary to implement 
governmental instruments successfully, lead to the assumption that higher levels of all SME characteristics 
are associated with higher levels of perceived influence of government instruments on sustainable innovation 
processes (PIGISIP). The low scores of the typical SME in practice and the advantageous high scores from a 
theoretic perspective shows a gap. As SMEs are a heterogeneous group, and are assumed to show variation 
in the score on SME characteristics, it is likely that we will find positive associations, thereby generating a 
more detailed insight on diversity within SMEs. A positive direction indicates that higher scores on SME cha-
racteristics variables are expected to associate with higher levels of PIGISIP. The conceptual model is shown 
in figure 1. 
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4.3.3 Research hypotheses
In order to answer the central research question on the degree of perceived influence of govern-

mental instruments on sustainable innovation processes within SMEs can be explained by SME characteris-
tics, a research hypothesis was constructed. Assuming that higher levels of SME characteristics variables are 
associated with higher levels of PIGISIP, it is formulated as follows: there is a positive relation between SME 
characteristics and PIGISIP. It is tested against the null hypothesis that there is no relation. Accordingly, the 
following sub hypotheses can be tested:

H · a1: There is a positive relation between company size and PIGISIP. 
H · a2: There is a positive relation between organization construction and PIGISIP. 
H · a3: There is a positive relation between degree of formalization and PIGISIP.
H · a4: There is a positive relation between decision structure and PIGISIP.
H · a5: There is a positive relation between strategy management focus and PIGISIP.
H · a6: There is a positive relation between degree of specialization and PIGISIP.

4.4 Methodology
4.4.1 Sector description

This study concentrates on corporate sustainable innovation processes within the (Dutch) installation 
sector. This is done for several reasons: Within the installation sector sustainable development has gained 
much attention in the last decade. This attention is largely spurred by the ‘Bouwfraude’ (discovery of several 
large cases of fraud in the building sector cases in 2001 which has lead to changing relationships between 
builders and governments), the important societal function of building and construction, its large environmen-
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Figure 1: Conceptual model
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tal impact and the availability of numerous technological innovations relevant for sustainability. The installation 
sector also holds a large proportion of SMEs (up to 99%), (The MVO Nederland website, 2008; The Uneto-VNI 
website, 2008), which makes it a relevant sector for this study. 

The installation sector is active within housing construction, utilities, industry and infrastructure in 
design, advisory, installation and maintenance services, and technical retail. The sector sees a division in 
electronic installations, heating systems and sanitary fittings. Markets are governments, construction com-
panies and consumers. The sector accounts for over 16,000 companies, with an annual turnover of 17 billion 
Euros and employs around 140,000 people. Uneto-VNI, the trade association of the installation sector has 
6,150 members, which account for 90% of the annual national turnover in the sector (The Uneto-VNI website, 
2008).

4.4.2 Data collection 
The data was collected during the project “Quantitative analysis of success and fail factors for sustai-

nable innovations within SMEs”, funded by the Nyenrode Research Institute and the VU University of Amster-
dam, in cooperation with the Dutch trade association Uneto-VNI, in the period July 2008 – March 2009. Prior 
to this project, a pilot study on “Sustainable innovations within Dutch SMEs”, commissioned by the Dutch 
Ministry of Environment, was conducted in the period 2005-20082. In this qualitative case study 75 semi-
structured interviews with owner-managers of SMEs and experts were performed and analyzed on influencing 
factors of sustainable innovation processes within SMEs and the role of companies and stakeholders in these 
processes. Results of this study were used as input for the questionnaire. Two installation companies which 
participated in the qualitative study assisted in testing the questionnaire, as were representatives of the trade 
associations involved in this study. Their comments helped to improve the questionnaire. 

The questionnaire included items on the relation between SME characteristics and the perceived influ-
ence of governmental instruments. The questions were all closed-ended and structured. All variables were 
nominal and measured on a three-point scale. The questions and answer categories are included in appen-
dix A. The questionnaire was sent by mail to all member companies of Uneto-VNI (N = 6150) in July 2008.  
A reminder was sent by e-mail and placed on the Uneto-VNI website to urge members to participate in the 
study. The companies were invited to send back the questionnaire without forwarding costs. 849 questi-
onnaires were returned before September 1st 2008 and entered into an SPSS database. The response rate 
was 13.8%. However, 18 respondents were representatives of large companies (> 250 employees) and were 
excluded in the analysis. The net response rate was 13.5%. This provided a sufficient response rate to make 
estimations for the research population. The data was then analyzed using the proper statistical techniques 
including Chi-square test for independence and multiple linear regression tests to measure strength and asso-
ciation between variables. 

There are a number of cautions when conducting a quantitative analysis regarding reliability and 
validity. Reliability is influenced by time, context and random errors from respondent as well as researcher, 
which are difficult to control. Regarding random errors from the researcher, the data entry was checked by 
randomized control of forms and database content by a colleague researcher not involved in the project. The 

2 The research reports (in Dutch) published on the “Innovations for sustainability in Dutch SMEs” study are publicly available via the 
Nyenrode website. The study has also led to the publication of the Dutch book entitled “Beyond the pulpit – sustainable innovation within 
SMEs” (translated from Dutch; Keijzers & Bos-Brouwers, 2008). 
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accuracy achieved by focusing on one sector must be balanced with a sacrifice in generalization (McClave et 
al., 1997; Miles & Huberman, 1999). Construct and questionnaire validity were checked by using the input 
from the previous qualitative study described above and testing of the questionnaire by company and trade 
association representatives. 

4.5 Results 
4.5.1 Frequencies of the variables 

First, the frequencies within the sample on SME characteristics variables were calculated (see table 2). 

As we can see from table 2, the majority of the companies are micro-sized (55.1%). Compared with the distri-
bution of company size in the Netherlands (table 1), there is an overrepresentation of small and medium-sized 
companies in the sample. On the other hand, micro-sized companies tend to non-respond, so this sample pro-
vides a balanced mix of company size categories. The scores on other SME characteristics are very similar to 
those of the stereotype SME, with only degree of formalization having the highest frequency of moderate sco-
res (44.6%) instead of low ones (40.8%). This accompanies the high occurrence of standardized work within 
the installation sector, combined with heavy regulation on designs and materials. It often deals with detailed 
planning of complex building projects. Also, decision structure and degree of specialization have relatively high 
frequencies in the moderate range, whereas strategy management focus is almost equally distributed among 
low, moderate and high scores. Stereotype SMEs make up 13.5% of the sample, the rest shows deviations on 
SME characteristics. This gives evidence to the assumption that there is more variation within SMEs than is 
accounted for in current SME approaches.  

SME characteristics variables Frequency (%)

Score 1 Score 2 Score 3 Total Total (n)

Company sizea 55.1 36.7 8.2 100 830

Organizational constructionb 82.6 16.2 1.2 100 828

Degree of formalizationc 40.8 44.6 14.6 100 829

Decision structured 53.1 37.5 9.4 100 829

Strategy management focuse 37.9 37.4 24.6 100 828

Degree of specializationf 69.7 24.2 6.2 100 828

Table 2: Results SME characteristics variables

a: (1) Micro; (2) Small; (3) Medium-sized
b: (1) Simple; (2) Moderate; (3) Complex
c: (1) Low; (2) Moderate; (3) High
d: (1) Centralized; (2) Partially decentralized.; (3) Decentralized
e: (1) Short; (2) Moderate; (3) Long
f: (1) Low; (2) Moderate; (3) High



Chapter 4 · 79

Secondly, the frequencies on PIGISIP-variables were calculated and are presented in table 3.  

Ranking the PIGISIP scores provides us with grants having the highest influence (45.3%) and competitive bid-
ding policy the lowest (14.2%), see table 3. In descending order follow taxation, education and information, 
legislation, sustainable procurement by government, voluntary agreements, and consultative committees. 
Here we see parallels with findings from literature (Geyer-Allely, 2003; Hammar, 2008; Mickwitz et al., 2008) 
on financial instruments having more influence on sustainable innovation processes than advocacy, regulation 
and policy instruments, although taxation receives lower scores on perceived influence than grants.

 
Whereas Mickwitz et al. (id.) consider R&D grants as having limited impact on innovation, in this 

research grants in general were studied, including implementation oriented grants (e.g. subsidies on energy-
saving measures within building projects), which explains the relatively high perceived influence. A broader 
interpretation of innovation in this study to include improvement as well as renewal also could explain the 
relatively high score of legislation: regulation within the installation sector can drive high adoption and diffu-
sion levels among companies by setting standards on e.g. energy performance of buildings, materials use, etc. 
This can impact decisions of owner-managers to a high extent, especially when standards become stricter 
or more sustainability criteria are included in legislation. For those companies with a long term focus, anti-
cipation of future legislation can offer market opportunities today by providing products to customers which 
already comply with future standards. The advocacy instrument of education and Information seems to reflect 
the often heard innovation barrier of lack of knowledge as one of the shortcomings of SMEs. Examples, best 
practices, information on sustainability and (technological) options to implement it in business operations are 
welcomed by a third of the respondents in the sample. 

Governmental instruments Perceived influence - frequency (%)

Low Moderate High Total (n)

Sustainable procurement by government 45.2 40.5 14.3 805

Competitive bidding policy 48.7 37.1 14.2 805

Education & Information 16.8 49.5 33.7 804

Voluntary agreements 30.5 46.7 22.8 801

Consultative committees 33.2 49.9 16.9 799

Grants 20.1 34.6 45.3 806

Taxation 22.1 37.2 40.7 806

Legislation 21.0 46.8 32.2 806

Table 3: Results PIGISIP variables
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Competitive bidding policy and, in a lesser degree, sustainable procurement by government as policy 
instruments score lowest in this sample. It seems that installation companies have little faith in customers 
setting sustainability criteria and demands, while currently the dominant practice is a cost oriented approach. 
As the sample was taken in 2008, 2010 as starting point for Sustainable procurement by government could be 
too far ahead in time to have a strong influence on sustainable innovation processes at this moment. 

Compared with the results for the stereotype SME (see table 4), we observe a change in ranking order 
as taxation (24.5%) scores higher than grants (21.9%) and sustainable procurement receives the same score 
as competitive bidding policy at the bottom end of the table. 

Overall we notice that the perceived influence is several points lower in the high score section of the 
table, than is the case within the total sample and vice versa. Stereotype SMEs seem to experience lower 
influence from governmental instruments than SMEs with less typical SME characteristics. In the following 
section, the testing of the hypotheses contributes to explaining these differences in perceived influenced by 
means of SME characteristics. 

4.5.2 Testing the hypotheses 
The results of testing the hypotheses using Pearson’s Chi-square test for independence to establish 

positive relations as hypothesized in the conceptual model (figure 1) are shown in table 5. Results are signifi-
cant at p < .05. In Appendix B the results of the crosstabs of the Chi-square test are included for reference. 

The results were established as follows: to establish an association as prevalent, the count and 
expected count scores were compared using the crosstabs presented in appendix B. When the count in a 
specific cross-tab cell exceeds the expected count, the association between the specified SME characteris-
tics variable score and the PIGISIP score is said to be prevalent. To establish a linear positive relation, low 
scores on an SME characteristics variable are associated with low scores on the PIGISIP-variable, moderate 

Governmental instruments Perceived influence - frequency (%)

Low Moderate High Total (n)

Sustainable procurement by government 60.4 34.0 5.7 106

Competitive bidding policy 60.0 34.3 5.7 105

Education & Information 25.7 53.3 21.0 105

Voluntary agreements 52.4 34.3 13.3 105

Consultative committees 49.0 39.4 11.5 104

Grants 38.1 40.0 21.9 105

Taxation 31.1 44.3 24.5 106

Legislation 32.4 48.6 19.0 105

Table 4: Results Stereotype SME on PIGISIP variables
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with moderate and high with high scores. In addition partially positive and non-linear relations can be found 
using Chi-square testing: this is the case when no perfect linear association exists between the variables. A 
relationship is partially positive when, for example, in companies with a low degree of formalization a positive 
association can be found with low degrees of perceived influence from sustainable procurement (“low-low” 
scores) and also between the moderate scores on these variables (“moderate-moderate” scores). However, a 
high score on the SME characteristics is not associated here with a high score on the PIGISIP variable. Parti-
ally positive relations also can include “moderate-moderate” and “high-high” scores. An association is called 
non-linear when only two positive prevalent results occur on the low and high scores, but not on the moderate 
scores. In all other cases, no relation exists between SME characteristics variables and PIGISIP-variables. The 
results are presented in table 5. 

When interpreting table 5, a sub research hypothesis is partially accepted when at least one or more 
significant relations between variables were found, linear, partially positive or non-linear. It is fully accepted 
when all SME characteristics are positively associated with its respective PIGISIP-variable. However, this does 
not occur within this dataset. 

From table 5 it can be seen that all six sub research hypotheses (Ha1 to Ha6) are partially supported, 
with 19 out of 48 significant (partially) positive relations (39.6%). This provides evidence for the partial sup-
port of the overall research hypothesis. Furthermore, one non-linear association was found where the relation 
between degree of formalization and grants is concerned. In greater detail, it was found that strategy manage-
ment focus has the most relations with six out of eight PIGISIP variables (6/8), including one partially positive 
relation. Degree of formalization follows with four positive relations (4/8) including one partially positive rela-
tion. These are followed by degree of specialization (3/8) and company size with three positive relations (3/8) 
including two positive and one partially positive relation. Decision structure has two positive relations (2/8) 
and organization construction has one partially positive relation (1/8).

Analysing the differences in the perceived influence of governmental instruments, it was found that 
sustainable procurement is explained by the highest number of SME characteristics variables with five out of 
six significant results (5/6), including two partially positive relations, followed by grants (3/6), including two 
partially positive relations, competitive bidding policy (3/6), voluntary agreements (3/6), consultative com-
mittees (2/6), legislation (2/6), taxation (1/6). There was no relation found between SME characteristics and 
influence perceived from education and information. 

When looking at differences in perceived influences of the four instrument types, it was found that 
policy instruments are explained by the highest number of SME characteristics variables (8/12) of which two 
partially positive, followed by financial instruments (4/12) of which two partially positive, regulatory instru-
ments (2/6) and advocacy instruments (5/18). 
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SME characteristic 
varaibles

PIGISIP variables Policy instruments Advocacy instruments Financial instruments Regulatory 
instruments

Significant 
relations per SME 
characteristic 
variable (in parts
& %)

Sub- Hypothesis 
accept/reject

SGP CBP EI VA CC Grants Taxation Legislation

CS Pearson Χ2 23.123 20.379 2.367 9.283 5.210 10.144 5.722 8.693 2/8 (25%) linear
1/8 (12.5%) partially 
positive

Partially accepted

Sig. .000* .000* .669 .054 .266 .038* .221 .069

Relation Positive Positive - - - Partially positive - -

OC Pearson Χ2 10.497 .306 4.437 4.738 3.558 .241 .324 1.119 1/8 (12.5%) linear Partially accepted

Sig. .005* .858 .109 .094 .169 .886 .850 .571

Relation Partially positive - - - - - - -

DF Pearson Χ2 12.206 13.396 9.062 14.109 14.812 10.196 6.204 7.239 3/8 (37.5%) linear
1/8 (12.5%) partially 
positive
1/8 (12.5%) non-
linear

Partially accepted

Sig. .016* .009* .060 .007* .005* .037* .184 .124

Relation Partially positive Positive - Positive Positive Non-linear - -

DST Pearson Χ2 5.463 3.841 3.469 2.817 6.746 15.407 7.494 9.999 2/8 (25%) linear Partially accepted

Sig. .243 .428 .483 .589 .150 .004* .112 0.40*

Relation - - - - - Positive - Positive

SMF Pearson Χ2 14.005 4.669 4.307 30.876 20.259 14.310 9.875 12.299 5/8 (62.5%) linear
1/8 (12.5%) Partially 
positive

Partially accepted

Sig. .007* .323 .366 .000* .000* .007* .043* .015*

Relation Positive - - Positive Positive Partially positive Positive Positive

DS Pearson Χ2 12.311 20.869 5.132 12.624 3.743 3.206 7.275 2.307 3/8 (37.5%)linear Partially accepted

Sig. .015* .000* .274 .013* .442 .524 .122 .680

Relation Positive Positive - Positive - - - -

Significant relations per instrument  
(in parts & %)

3/6 (50%) linear 
2/6 (33.3%) part.
pos.

3/6 (50%) linear 0/6 (0%) 3/6 (50%) linear 2/6 (33.%) linear 1/6 (16.7%) 
linear
2/6 (33.3%) part. 
pos. 1/6 (16.7%) 
non-linear

1/6 (16.7%) 
linear

2/6 (33.3%) 
linear

Total: 19/48 
(39.6%)

Overall: Partially 
accepted

Significant relations per instrument type  
(in parts & %)

6/12 (50%) linear 
2/12 (16.7% part. pos.

5/18 (27.8%) linear 2/12 (16.7%) linear
2/12 (16.7%) part. pos.
1/12 (8.3%) non-linear

2/6 (33.3%) 
linear

 Table 5: Results Chi-square test for independence 

* Sig. at p < .05
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SME characteristic 
varaibles

PIGISIP variables Policy instruments Advocacy instruments Financial instruments Regulatory 
instruments

Significant 
relations per SME 
characteristic 
variable (in parts
& %)

Sub- Hypothesis 
accept/reject

SGP CBP EI VA CC Grants Taxation Legislation

CS Pearson Χ2 23.123 20.379 2.367 9.283 5.210 10.144 5.722 8.693 2/8 (25%) linear
1/8 (12.5%) partially 
positive

Partially accepted

Sig. .000* .000* .669 .054 .266 .038* .221 .069

Relation Positive Positive - - - Partially positive - -

OC Pearson Χ2 10.497 .306 4.437 4.738 3.558 .241 .324 1.119 1/8 (12.5%) linear Partially accepted

Sig. .005* .858 .109 .094 .169 .886 .850 .571

Relation Partially positive - - - - - - -

DF Pearson Χ2 12.206 13.396 9.062 14.109 14.812 10.196 6.204 7.239 3/8 (37.5%) linear
1/8 (12.5%) partially 
positive
1/8 (12.5%) non-
linear

Partially accepted

Sig. .016* .009* .060 .007* .005* .037* .184 .124

Relation Partially positive Positive - Positive Positive Non-linear - -

DST Pearson Χ2 5.463 3.841 3.469 2.817 6.746 15.407 7.494 9.999 2/8 (25%) linear Partially accepted

Sig. .243 .428 .483 .589 .150 .004* .112 0.40*

Relation - - - - - Positive - Positive

SMF Pearson Χ2 14.005 4.669 4.307 30.876 20.259 14.310 9.875 12.299 5/8 (62.5%) linear
1/8 (12.5%) Partially 
positive

Partially accepted

Sig. .007* .323 .366 .000* .000* .007* .043* .015*

Relation Positive - - Positive Positive Partially positive Positive Positive

DS Pearson Χ2 12.311 20.869 5.132 12.624 3.743 3.206 7.275 2.307 3/8 (37.5%)linear Partially accepted

Sig. .015* .000* .274 .013* .442 .524 .122 .680

Relation Positive Positive - Positive - - - -

Significant relations per instrument  
(in parts & %)

3/6 (50%) linear 
2/6 (33.3%) part.
pos.

3/6 (50%) linear 0/6 (0%) 3/6 (50%) linear 2/6 (33.%) linear 1/6 (16.7%) 
linear
2/6 (33.3%) part. 
pos. 1/6 (16.7%) 
non-linear

1/6 (16.7%) 
linear

2/6 (33.3%) 
linear

Total: 19/48 
(39.6%)

Overall: Partially 
accepted

Significant relations per instrument type  
(in parts & %)

6/12 (50%) linear 
2/12 (16.7% part. pos.

5/18 (27.8%) linear 2/12 (16.7%) linear
2/12 (16.7%) part. pos.
1/12 (8.3%) non-linear

2/6 (33.3%) 
linear
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4.5.3 Additional LMR testing of relations
The Pearson Chi-square test for independence described and executed in the previous paragraph has 

tested the hypothesized positive relations of the research question on the degree in which SME characteristics 
can explain the PIGISIP within SMEs. Typically, a Chi-square test is used to determine whether two categorical 
variables are related, by investigating whether the distribution of categorical variables differ from one another. 
It compares the frequency of cases found in the various categories of one variable across the different cate-
gories of another variable. This implies that Chi-square tests only test for univariate relationships and do not 
enable analysis to disentangle multidimensional effects. To further explore the relations between SME charac-
teristics and PIGISIP-variables, and to establish possible partial relationships between variables a multivariate 
Linear Multiple Regression (LMR) analysis was also applied on the dataset. An LMR assesses how well a set 
of variables is able to predict a particular outcome of the dependent variable(s) and which variable is the best 
predictor of said outcome. A multivariate test is an extension of univariate statistics and enables simultaneous 
analysis of independent variables. It has the potential to reveal complex interrelationships among variables, 
whereas univariate statistics are not sensitive to this complexity. The predictive power of the regression model 
was measured by the coefficient of determination (R2), which is the proportion of total variance explained 
by the model. The F-statistic (F0.05) expresses the strength of association between the tested variables. The 
beta-values (ß) corresponding to the independent variables establish direction and strength (Pallant, 2005). 
In advance, preliminary tests on independence of variables and multicollinearity, normality, homoscedasticity, 
and independence of residuals were done (Tabachnic & Fidell, 2001; Pallant, 2005). 

The LMR testing of the data was done in two steps. Firstly, a univariate LMR was conducted on all 
variables, to check whether each SME characteristic is likely to contribute to the eight dependent (PIGISIP-) 
variables, against the null hypothesis there is no relation. The general regression model can be described as 
follows:

y = ß0 + ßixi                                                                    (sub research hypotheses: Hb1, Hb2, …, Hb48)
H0: ßi = 0
Hb: ßi ≠ 0
i = independent variable (SME characteristics)

 48 univariate LMR test were then carried out. The results are presented in table 6. The univariate LMR 
tests show 24 significant results. Here, the sub hypothesis that there is a relation between the independent 
and dependent variable concerned, is accepted. The degree of formalization generates the most significant 
results (7/8) followed by company size (6/8), strategy management focus (4/8), degree of specialization (4/8) 
and decision structure (3/8). Organization construction yielded no results (0/8). Compared with the results of 
the Chi-square tests, we see ten divergent results (marked in table 6). Four can be explained by using a lower 
significance level of not less than .100 for analysis of the Chi-square results (in case of DF x EI, CS x VA, CS x 
Legislation and SMF x Legislation). Within the results of OC x SPG, the Chi-square result indicates a partially 
positive outcome, whereas LMR only tests for linear relationships. The other five divergent results all refer to 
Taxation as dependent variable. It was found that Taxation is not normally distributed (skewed towards high 
scores on perceived influence on sustainable innovation processes). This implies that the calculated p-values 
do not necessarily present valid outcomes in the LMR tests. Therefore, this variable was omitted from the 
multivariate LMR in the second step of the analysis. 
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Dependent variables

Independent 
variables

Statistic SPG CBP EI VA CC Grants Taxa-
tion

Legis-
lation

CS R2 .024 .010 .001 .006 .002 .011 .006 .008

ß .155 .098 .030 .075 .044 .103 .077 .089

F statistic 19.824 7.745 .744 4.548 1.570 8.566 4.764 6.484

Sig. .000* .006* .389 .033* .211 .004* .029* .011*

OC R2 .000 .000 .001 .002 .000 .000 .000 .001

ß -.017 .020 -.035 -.044 .005 .003 .015 -.025

F statistic .224 .310 .989 1.545 .019 .007 .192 .514

Sig. .636 .578 .325 .214 .892 .935 .661 .473

DF R2 .006 .010 .006 .011 .014 .006 .006 .000

ß .076 .098 .075 .105 .117 .074 .074 .016

F statistic 4.663 7.775 4.556 8.958 11.045 4.470 4.457 .203

Sig. .031* .005* .033* .003* .001* .035* .035* .653

DST R2 .004 .002 .004 .001 .004 .011 .007 .010

ß .061 .040 .060 .033 .064 .105 .083 .098

F statistic 2.992 1.258 5.877 .881 3.274 80866 5.518 7.837

Sig. .084 .262 .090 .348 .071 .003* .019* .005*

SMF R2 .012 .003 .001 .012 .013 .012 .004 .003

ß .109 .053 .027 .111 .115 .111 .066 .058

F statistic 9.599 2.258 .597 9.888 10.631 10.070 3.548 2.705

Sig. .002* .133 .440 .002* .001* .002* .060 .100

DS R2 .010 .012 .001 .005 .002 .001 .007 .002

ß .098 .112 .033 .070 .039 .026 .084 .043

F statistic 7.789 10.130 .878 3.903 1.197 .527 5.636 1.476

Sig. .005* .002* .349 .049* .274 .468 .018* .225

Table 6: Results univariate LMR

* Sig. at p <.05
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Secondly, a multivariate LMR was conducted to check whether the combination of the six SME cha-
racteristics is likely to contribute to each of the eight PIGISIP-variables, against the null hypothesis there is no 
relation. In contrast with the univariate testing, the contribution to the prediction of the PIGISIP-variables sco-
res is investigated by entering all independent variables simultaneously in the regression model. The regres-
sion model can be described as follows: 

y = ß0 + ß1x1 + ß2x2 + … + ß6x6                                        (sub research hypotheses: Hc1, Hc2…, Hc7)
H0: ßi = 0
Hc: ßi ≠ 0
i = 1, 2, …, 6 (independent variables)

The multivariate LMR was then carried out on the seven governmental instruments. The results are 
presented in table 7. 

From this table we conclude that for all PIGISIP variables, except Education and Information (EI), that 
the calculated F-value is significant (F0.05 = 2.10, see McClave et al., 1997, page 786). Therefore, the sub 
research hypotheses Hc1, Hc2, Hc4, Hc5, Hc6 and Hc7 are accepted. Hc3 on education and information is rejec-
ted. The accepted sub research hypotheses provide evidence that at least one of the independent variables 
(SME characteristics) is non-zero and contributes to the prediction of perceived influence of governmental 
instruments on sustainable innovation processes. The regression models 1 to 7 explain 1.0 to 2.4% (R2 value 
in percentage) of the variance within the respective dependent variables. In this sample, not all independent 
variables have a unique significant contribution to the seven regression models of the PIGISIP variables. This 
may be due to overlap with other independent variables in the model (shared contribution). 

Compared with the results from the Chi-square for independence tests, similar results were found. 
When looking at the results per governmental instrument, we see that in both testing procedures that education 
and information did not yield significant results. For all other governmental instruments (except for taxation, 

Dependent variables

Statistics SPG CBP EI VA CC Grants Legislation

R2 .024 .020 .012 .020 .021 .020 .010

Sig. .000* .001* .149 .000* .000* .000* .005*

F-statistic 19.824 7.279 1.584 6.538 8.522 8.168 7.837

Contributing 
Independent 
Variable  
(ß- value & sig.)

CS (.155 / 
.000*)

DS (.084 / 
.009*)
DF (.076 / 
.037*)

- DF (.097 / 
.009*)
SMF (.093 
/ .011*)
OC (-.079 
/ .029*)

DF (.092 / 
.012*)
SMF (.089 
/ .015*)

SMF (.099 
/ .005*)
DST (.088 
/ .013*)

DST (.098 / 
.005*)

Table 7: Results multivariate LMR

* Sig. at p < .05
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which was omitted from the multivariate LMR) we find that there is at least one SME characteristic that has 
a (partially) positive relation. However, we did find that within Chi-square testing, there are more significant 
relations (19) than there are significant and uniquely contributing SME characteristics within multivariate LMR 
testing (11). This can be due to overlap, multicollinearity and shared contribution between the independent 
variables in the multivariate LMR. However, the Chi-square results also provided evidence of partially positive 
and non-linear relations, whereas LMR only tests for linear relations. Therefore, the Chi-square results provide 
more detailed information on the relations between SME characteristics and PIGISIP-variables.

4.6 Discussion
Considering the findings of this study in light of existing research studies, we can see similarities in 

the degree of perceived influence of governmental instruments (PIGISIP) and earlier findings of Geyer-Ally 
(2003), Kivimaa (2007), Hammar (2008), Mickwitz et al. (2008) and  Montalvo (2008) on preferences and 
effectiveness of governmental instruments from the viewpoint of SMEs. However, this research takes it one 
step further and studies the previously underexplored contribution of SME characteristics to explain differen-
ces between SMEs on PIGISIP. Where SMEs are traditionally considered as a homogeneous group with stereo-
type characteristics, this study gives evidence to the existence of more variety within SMEs, with deviations 
from the stereotype SME and a strong indication that SME characteristics can explain differences in PIGISIP 
for various governmental instruments. 

If we analyze the Pearson Χ2 values in table 5, the strongest positive relations are found within the 
SME characteristics strategy management focus, degree of formalization and degree of specialization, espe-
cially where voluntary agreements, consultative committees, sustainable procurement by government, com-
petitive bidding policy and (to a lesser degree) grants are concerned. Here we see that SMEs with a long term 
focus, high formalization degree and high specialization degree experience more influence than those SMEs 
with more stereotypical SME characteristics. 

Reflecting on the explanatory power of the SME characteristics, we found that strategy management 
focus associates with the highest number of PIGISIP variables and organization construction lowest. The stra-
tegy management focus of the owner-manager mirrors the long term nature of sustainability and innova-
tion processes, associated with stamina, long term perspective, visionary skills, continuity of the company 
and ability to overlook the hustle and bustle daily business practice. Within strategy management focus, the 
association is strongest with instruments that typically have a long timeframe (often multiple years), such 
as voluntary agreements and consultative committees. Stereotype SMEs tend to have a short term focus, 
whereas this study gives evidence on the existence of a group of SMEs that have a moderate to long term 
focus. This equips them with the right foundation to successfully take part in these voluntary-based advocacy 
instruments. Other instruments associated with strategy management focus can be profited from more effec-
tively and efficiently when timely anticipated, such as grants, legislation and taxation. These require some 
insight in policy life cycles and changes, but are either continuous or present in a set time frame. Sustainable 
procurement by government is currently an anticipatory issue, as 2010 marks the kick-off of governmental 
ambitions on this topic. 
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As presented in the theoretical section of this paper, a high degree of formalization is advantageous 
with regards to the administrative and management systemization requirements associated with governmental 
instruments. This is reflected in the findings on this SME characteristic. Remarkable are the partially positive 
relation with sustainable procurement by government and the non-linear association with grants, as described 
in the previous paragraph.  Here, SMEs with a moderate degree of formalization, accounting for 44.6% of the 
total sample (see table 2) score higher on sustainable procurement by government than SMEs with a high 
degree (14.6% of the total sample). As sustainable procurement by government does not come into effect 
before 2010, SMEs do not yet know what kind of administrative requirements will accompany this instrument, 
thus creating uncertainty about its future influence and lessening the need for a high degree of formalization. 
In the case of grants, earlier research by the author and other scholars shows that the disadvantages of grants 
are often formulated as being bureaucratic, a heavy administrative burden and using too much clerical or 
‘woolly’ language. The non-linear association could be explained by the assumption that those companies 
that are able to fulfil administrative and bureaucratic requirements associated with grants, do not experience 
much difficulty when implementing grants, and therefore attribute less influence to them on their sustainable 
innovation processes. Here, grants have become a more integrated part of business operations, not something 
to bestow explicit attention to. Whereas SMEs with a low degree of formalization either use grants less than 
those with higher scores due to the disadvantages mentioned above or perceive a higher influence from grants 
because they draw more heavily on the administrative capacity of the company.

On degree of specialization, it is unusual for SMEs to have a specialized R&D department (exceptions 
include some high-tech, highly specialized companies or university spin-offs). Nevertheless, table 2 showed 
that over a quarter of the SMEs in the sample has a moderate or high degree of specialization, indicating that 
employees within the company are dedicated to (sustainable) innovation projects. This higher degree of spe-
cialization is reflected in a higher perceived influence of sustainable procurement by government, competitive 
bidding policy and voluntary agreements, all three voluntary instruments. The first two require a certain level 
of competiveness, which can be gained by offering technical novelties or technical development capacities 
in the organization. The latter requires systematic innovation or renewal as certain (reduction) objectives on 
various (environmental) impacts are defined for the participants within this type of instrument. These require-
ments are more easily achievable by those SMEs with higher degrees of specialization.  

Although SMEs are characterized by much more than their number of employees, we found three 
positive associations within company size, of which one partially positive. These positive relations indicate 
that the larger SMEs become the more influence they perceive from sustainable procurement by government, 
competitive bidding policy and grants. The first two involve the active participation in bidding or tendering on 
project orders from often large clients in real estate development projects, something that is typically done 
more often by larger SMEs in the installation sector than smaller SMEs. This is often due to client require-
ments concerning for example prior experiences with large projects, scale of the project, and service levels, 
to which smaller SMEs cannot easily comply. They usually are involved in more standard subcontracting in 
(smaller) projects without open procurement procedures. 

Most SMEs in the sample have a stereotypical centralized decision structure. Together with strategy 
management focus is decision structure the only SME characteristic that associates with grants. Whereas a 
long term strategy management focus can explain a tendency to anticipate on future developments, to avoid 
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unexpected investment costs, the requirements to successfully implement governmental instruments (here, 
grants) overcome the stereotypical dominant role of the owner-manager. The participation of employees in 
decision making processes apparently makes the owner manager more susceptible to the influence of grants 
on sustainable innovation processes.

Although (organizational) flexibility is one of the advantageous stereotypical SME characteristics 
important for innovation, organization construction only yielded one partially positive relation with sustaina-
ble procurement by government. For the other governmental instruments, organization construction is not 
contributing to differences between SMEs. This can largely be explained by the fact that the sample consists 
predominantly of companies with a simple organization construction (81.6%), with only small portions scoring 
a moderate (16.2%) or complex construction (1.2%). This characteristic remains useful in distinguishing the 
innovative efforts of SMEs against those of large companies. 

In this study, both univariate and multivariate statistics were used to make a complete analysis of 
the data. Comparing the outcomes of the multivariate LMR test with the Chi-square test results, we find that 
in both testing procedures, Education and Information (EI) did not deliver significant results. On other gover-
nmental instruments, the results were similar with regards to the occurrence of at least one SME characte-
ristic that is significantly contribution to its associated PIGISIP-variable. We found that LMR testing results in 
less significant uniquely contributing independent variables than within Chi-square testing. Next to common 
regression test effects, this also can be explained by the fact that Chi-square testing provides more details on 
the type of relation between the variables, because it also discerns partially positive and non linear relations. 
Overall, we can conclude that the results of the LMR tests support and confirm the results of the Chi-square 
testing. Together, the two testing methods provide ample insights on how SME characteristics relate to the 
perceived influence of governmental instruments on sustainable innovation processes within SMEs.

Summarizing the differences in perceived influence from governmental instruments to stimulate sus-
tainable innovation processes within SMEs an indication of the goodness of fit of a specific governmental 
instrument with different degrees and compositions of SME characteristics can be constructed. The better the 
fit with SME characteristics, the more influence on sustainable innovation processes can be expected. This 
results in a more effective stimulation of sustainable innovation processes within an SME context. 

Using the results of this research, governmental policy makers can gain in an early stage more insight 
in the susceptibility of steering and stimulating sustainable innovation processes by SMEs, point out speci-
fic target groups and then develop, mix and apply instruments targeted on these specified groups of SMEs. 
This requires that governmental institutions know how and where SME characteristics are distributed among 
the total SME population and in what combinations they occur. Statistical research prepared by e.g. natio-
nal statistical bureaus, (regional) Chambers of Commerce, and other (semi-)governmental institutions, could 
be based on (longitudinal) questionnaires. This would support the provision of necessary data ranging from 
general indications of group sizes to detailed name-by-address data files with SME profiles to policy makers. 
It also requires the willingness of policy makers to break with traditional preferences towards certain types 
of policies and instruments of their departments that have developed over the years, influenced by historical 
context as well as earlier experiences and experiments. To develop new instrument mixes, a ‘carte blanche’ in 
the early stages of instrument development is essential. 
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The findings correlate with theoretical insights that market-based instruments have more influence 
on sustainable innovation processes than regulatory instruments. We can add to this insight, that purely finan-
cial oriented instruments are perceived as more influential than policy and advocacy instruments which also 
have market-based characteristics. All these are in essence stimulating the voluntary uptake of sustainable 
innovative behaviour of SMEs. It remains an open question whether or not these instruments are more cost 
efficient, because they are likely to draw more heavily on governmental support and bureaucrat capacities 
compared with regulation. Even more so, because cost efficiency seems primarily based on the assumption 
that a demonstration effect will take place. This effect includes the widespread diffusion of sustainable inno-
vation examples achieved in best practices among the majority (if not all) companies. It also assumes that 
this will occur without help from governmental institutions, but through market mechanisms. Although the 
underlying study did not investigate this matter specifically, other authors (e.g. Van Hal, 2000) found empirical 
evidence of the opposite. Efforts from government to reach SMEs need constantly to be renewed and fine-
tuned to overcome imperfect market conditions and failures. This study does indicate that in the perception 
of SMEs, governments play an important role: although sustainability as such has no legal obligations, being 
defined as ‘above compliance’, SMEs do look at governments to lay out directions. If governments give strong 
impulses to sustainable innovation in a continuous and consistent approach diffusion of sustainable innovation 
can reach all groups, from frontrunners to laggards, in course of time. 

As this study was on the perceived influence of governmental instruments as an indirect measure for 
their influence on sustainable innovation processes, some consideration must be given to the interpretations 
and generalizability of these results derived from the installation sector. Next to perceptions on influence and 
sustainable innovation, hindsight and social desirability in answering the questionnaire, there are also a num-
ber of steps between saying that a certain governmental instrument has influence on sustainable innovation 
processes within your company and actually innovating sustainably because of this influence.  

The fact that a number of combinations of SME characteristics and PIGISIP variables are not (posi-
tively) associated also indicates that other factors are involved in explaining differences found on perceived 
influence. As mentioned in the introduction, these factors are likely to originate in the sustainability orientation 
of the owner manager, the business competences and resources of its organization and its network interface 
as far as they are not covered by the SME characteristics investigated here. It is likely that multiple factors 
influence sustainable innovation processes and the success or failure of its outcomes: although there is gro-
wing insight in which factors explain and predict these outcomes, it remains difficult to establish the individual 
contribution of each factor and whether all these factors contribute significantly to sustainable innovation 
processes. However, this study does provide more theoretical and empirical insight in the explanatory power 
of SME characteristics and the influence of governmental instruments on sustainable innovation processes.

4.7 Conclusions and suggestions for future research
This study aimed to quantify the perceived influence of governmental instruments on sustainable 

innovation processes within SMEs, by measuring the degree in which SME characteristics can explain this 
perceived influence. There is much discussion in literature on the role of government in stimulating sustai-
nable innovation processes in companies and SMEs in particular. Earlier research testifies of the influence of 
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governments on diverse range of sustainability related issues such as environmental regulation. To contribute 
to literature and empirical evidence, a new conceptual model was developed to describe the positive relation 
between SME characteristics and the perceived influence of governmental instruments on sustainable inno-
vation processes. In 2008, a quantitative research project was conducted in the Dutch installation sector to 
collect data. 

Results on SME characteristics show that the majority of the sample possesses stereotypical SME 
characteristics, such as being micro-sized, a simple organization construction, a central decision structure, a 
short term strategy management focus and a low degree of specialization, although only 13.5% of the sample 
can be viewed as a stereotypical SME. On all characteristics deviant scores were found, indicating the exis-
tence of different groups of SMEs within the sample. Results on the PIGISIP variables show that SMEs find 
grants most stimulating, followed by taxation, education and information, legislation, sustainable procurement 
by government, voluntary agreements, consultative committees and competitive bidding policy. 

To test the direction and strength of the relation between the selected six SME characteristics and 
eight perceived influence of governmental instruments on sustainable innovation processes (PIGISIP-) vari-
ables, Pearson’s Chi-square tests for independence were performed, as well as univariate and multivariate 
LMR tests. Based on the research questions, it was hypothesized that all SME characteristics are involved in 
explaining differences between perceived influences of governmental instruments on sustainable innovation 
processes. In practice, it was found that this is only valid for certain combinations of specified SME charac-
teristics and governmental instruments. Strong associations were found within strategy management focus 
and degree of formalization and to a lesser extend degree of specialization, company size, decision structure 
and organization construction, combined with (in descending order) policy, financial, regulatory and advocacy 
instruments. The number of positive relations confirms the expectations in the conceptual model on the expla-
natory power of SME characteristics. In other cases, there seems to be no variation in perceived influence 
between SMEs with different scores on SME characteristics, or the differences are too small to have a signi-
ficant impact on the results. The results of the LMR tests support and confirm the results of the Chi-square 
tests to a great extent. Therefore, it is concluded that the research hypothesis on the positive relation between 
SME characteristics and perceived influence of governmental instruments on sustainable innovation proces-
ses is partially supported.  

These findings can help governmental institutions and also policy makers from e.g. trade associations 
to develop, implement, evaluate and/or adjust instruments to stimulate SMEs to engage in sustainable inno-
vation. The relevant SME characteristics provide guidelines to define target groups of SMEs and direct more 
customized and specialized instruments at them, with higher effect and efficiency levels. It is suggested that 
this is not a single instrument approach, but a mix of governmental instruments, complementing each other’s 
weaknesses and covering the whole of SME diversity. Parts of the instrument portfolio will achieve generic 
influence, but on some partitions of sustainability issue approaches, it will prove more effective to chose for 
(a) targeted (mix of) instruments. However, this requires that governmental representatives refrain from tra-
ditional preferences of their policy field and more generic instruments. As other interests play a role here than 
mere effect and efficiency, this can involve an onerous change in the policy cycle of instrument development. 
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Suggestions for future research
Reflecting on the current study, there are a number of pathways for future research. As there are 

positive, although weak associations found between SME characteristics and PIGISIP variables in this study, it 
was indicated that other factors are likely to contribute to the perceived influence of governmental instruments 
on sustainable innovation processes within SMEs. It is suggested that additional factors of sustainability 
orientation, business competences and resources and network interface should be included in studying the 
sustainable innovation processes in greater detail. As this study was limited in the number of governmental 
instruments that could be addressed in the questionnaire, adding other types of governmental instruments, 
such as emission trading, training/learning labs or revolving funds, would add valuable insights. Also, inclu-
ding other sectors will contribute to more insight in within and between sector differences and SMEs groups. 
In addition, an international comparison would contribute to the literature significantly, both on insight in the 
boundaries of a nation state approach vis-à-vis the transboundary complexity of sustainability issues and the 
influence of historically defined governmental instrument mixes and acceptance levels from companies and 
civilians in different countries. To finalize, extending the selection of SME characteristics with variables as 
regional focus and the presence of family business and/or the inclusion of other governmental instruments (as 
indicated by Salamon & Lund, 1989) can be suggested for future research.  
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Abstract
This chapter examines the crucial factors that influence sustainable innovation processes 

within small and medium-sized enterprises (SMEs). It combines insights from innovation theory, sus-
tainable development and SMEs and presents a new conceptual model based on 31 internal and exter-
nal factors. The research hypothesis is formulated as follows “there is a positive relation between the 
internal and external factors on sustainable innovation processes within SMEs”. To measure sustai-
nable innovation processes, a proxy variable was constructed based on the eleven different sustai-
nability themes which can be included in innovation processes of the company. The results from the 
empirical, quantitative study performed in the Dutch installation sector, rubber and plastics industry, 
building and construction sector and graphic media industry (2008-2009) provided evidence that only 
seven high influence factors contribute significantly to the regression model: duty, skilled personnel, 
suppliers, trade associations, degree of formalization, customers and national governmental institu-
tions. This contradicts earlier findings that when measured individually or in categories, respondents 
tend to attribute influence to almost all factors. The insights of this explorative, quantitative study 
contribute to the theory on sustainable innovation and provide input for practical implications. 

5.1 Introduction
The past twenty years have shown sustainable development as an upcoming feature in companies 

worldwide. Many (scientific) publications on the sustainable development concept start by drawing the dra-
matic scene of a ‘dying earth’, triggering debate on the role of the business society to address these problems. 
The WCED (1987) defined sustainable development as “seeking to meet the needs and aspirations of the pre-
sent, without compromising the ability to meet those of the future”. Elkington (1997) delivered the now wide-
spread idea of the triple P bottom line for sustainable development (People – Planet – Profit). Many scholars 
have written on the concept, adding to theoretical insight on sustainable strategy (Elkington, 1997; Orsato, 
2006; Crowe & Brennan, 2007; Fowler & Hope, 2007), reporting (Ball et al., 2000; Campbell, 2003; Gray, 
2006; Gouldson & Sullivan, 2007), rating (Springett, 2003) and stakeholder engagement (Freeman et al., 
1983; Green & Hunton-Clarke, 2003), and demonstrating the business case for sustainability. This business 
case is embedded in innovative activities, the ‘implementation’ of sustainable development into organizations. 
Innovation itself has been subject of study since the beginning of the previous century, with seminal works 
of Schumpeter (1934; 1942). It has since been recognized by a wide range of scholars that the production, 
adoption and spread of technical innovations are essential factors in economic development and social change 
(Pavitt, 1984).

However, most studies on sustainable development focus on large companies, leaving a caveat in 
literature on small and medium sized enterprises (SMEs). SMEs are qualitatively different from large firms in 
respects other than merely their number of employees (Acs, 1990). Studies disclosed earlier in this journal 
investigated these differences, also with respect to innovation processes (see for example Aragón-Sánchez, 
2005; Wolff & Pett, 2006; Bhaskaran, 2006; Schindehutte et al., 2008; Madrid-Guijarro et al., 2009). The 
relevance in studying SMEs lies in the proportion of SMEs in the total business population (up to 99 % in the 
Netherlands), their economic importance, both in gross national product (GNP) contribution and employment 
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share, and their aggregated impact on environmental and social issues. Even so, SMEs are far from homo-
geneous: the SME does not exist. On the other hand, little is known on the uptake of sustainable innovation 
within an SME context.

The assumption is made here that sustainable innovation processes are similar to those of conventio-
nal innovation, but whereas the goal of innovation is improvement in general terms, sustainability specifically 
refers to the integration of more intangible social aspects (human rights, integrity, employees, etc.) next to 
environmental concerns in innovation processes. This raises the question whether the same influencing fac-
tors of innovation are valid for sustainable innovation within a SME context. The innovation and sustainable 
development literature shows a multitude or myriad of internal and external factors, creating a myth on the 
importance of all factors. There is however little quantitative empirical evidence on this myriad in the context 
of sustainable innovation processes within SMEs. The focus of this article is therefore not to establish the 
individual contribution of factors, or differences between sectors, or between internal and external factors. 
Instead, it aims to measure the contribution of factors in their relative context as crucial determinants of 
sustainable innovation processes within SMEs. The research question reads: “When measured in their relative 
context, to what degree are internal and external factors crucial to sustainable innovation processes within 
SMEs?” This influence will be measured in four Dutch production sectors (installation sector, the building 
and construction sector, the rubber and plastics industry and the graphic media sector), which have a direct, 
often physical impact on environment and society. The data were collected in the period 2008-2009. This 
study will contribute significantly to the literature and opens up new perspectives on the stimulation of SMEs 
towards a better sustainability performance by stakeholder groups such as governments and intermediary 
organizations. 

The remainder of this paper is organized as follows. In section 5.2 the major concepts found in the 
academic literature on sustainable innovation processes and SMEs are discussed. In section 5.3, a new con-
ceptual model and the research hypothesis are introduced. The data collection is presented in section 5.4. The 
results of the research hypothesis are shown in section 5.5 and discussed in section 5.6. Conclusions and sug-
gestions for future research are given in section 5.7. 

5.2 Theoretical background
Here, the academic literature on sustainable innovation processes is briefly reviewed as a synthesis 

between innovation theory and sustainable development for companies, or corporate sustainability. Definitions 
of the concepts of innovation, corporate sustainability and sustainable innovation processes will be given and 
placed within the context of SMEs. Also, a review of factors influencing these processes is included in this 
section. 

5.2.1 Definitions
It has commonly been assumed that innovation is the main driver for economic growth. Innovation 

strengthens the competitiveness of countries as well as sectors and individual companies (Porter 1985). Inno-
vation research is typically concerned with understanding how innovations emerge, develop, grow and are 
displaced by other innovations (Hockerts, 2003). Schumpeter laid the foundations for defining innovation in 
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his seminal work ‘The theory of economic development’ (1934), stating that innovation can take many forms 
in products, production methods, markets, resources and industry. Since then, many definitions have fol-
lowed, describing ways of doing something new (Rogers, 1988; Freeman & Edward, 1984; Drücker, 1985). It 
contributes to the profitability and long term continuity of the firm. It also leads to quality improvement, incre-
asing variation and diversification in products, increased productivity and a positive influence on turnover, 
profitability and employment (Guinet & Pilat, 1999). Other advantages are protection or extension of market 
shares, improved operational efficiency, improved reputation and cost reduction (Abernathy & Clark, 1985; 
Cooke & Mayes, 1996). 

There are also non-economic arguments for innovation, which focus on a better social and environ-
mental corporate performance bringing an improved market position within reach (Elkington, 1997; Larson, 
2000). In order for an innovation to be effective, or even successful, it must result in a significant change, pre-
ferably an improvement in a real product, process or service compared with previous achievements (Amabile, 
1997; Harper & Becker, 2004). The most common distinction is between radical and incremental innovations 
(Henderson & Clark, 1990). However, the newness of the innovation is less relevant than the fact that the 
ideas, practices or objects are new to the operational unit which is adopting them (Rogers, 1988; Bhaskaran, 
2006). 

Taking the classic definition of the WCED (1987) on sustainable development as starting point, here 
the concept is used in its business context, also known as corporate sustainability. Just as with the defini-
tion of innovation, corporate sustainability knows many definitions. They range from ‘doing something with 
the environment’ to ‘closing production chains and having no negative impact whatsoever’ (Maddox, 2000). 
Motives for companies to engage in corporate sustainability include competitive advantage, profitability, 
increasing stakeholder pressure, legal requirements, reputation concerns, environmental performance and 
internal organization improvements (Daily & Walker, 2000; Dunphy et al., 2003) similar to innovation advan-
tages. It has been recognized that corporate sustainability is an innovative and potentially transformational 
force that generates new products and processes that challenge existing practice (Blum-Kusterer & Hussain, 
2001). 

In this paper, the focal point is the implementation phase of corporate sustainability, viz. sustainable 
innovation processes. Sustainable innovation focuses on the improvement of economic performance of com-
panies as well as their environmental and social performance (Vollenbroek, 2002, Hockerts, 2003). It contrib-
utes to decreasing externalities, meeting stakeholders’ expectations and creating value on economic, social 
and environmental aspects for the company. It also concerns the adoption of proactive environmental and 
social technical or organizational innovations that go beyond legislative compliance, thereby fitting the firm’s 
and/or industry’s unique context to enable a company to manage its interface with its (natural) environment 
(Green & Miles, 1996; Henriques & Sadorsky, 2007). Therefore, sustainable innovations are defined here as 
innovations in which the renewal or improvement of products, services, technological or organizational proc-
esses not only delivers an improved economic performance, but also an enhanced environmental and social 
performance, both in short and long term. It should be noted that there is a difference between sustainable 
innovations and sustainable innovation processes: the first indicates the tangible or material outcome(s) of the 



Chapter 5 · 99

latter. Processes include the necessary decision processes and activities to produce sustainable innovations, 
including their creation, implementation, adoption and diffusion (Von Weizsäcker et al., 1997; Biondi & Iraldo, 
2002; Alakeson & Sherwin, 2004). 

5.2.2 SME context
Nowadays, sustainable innovation has become the focal point to deliver evidence for the commit-

ments of companies to the triple P bottom line. Recent literature on both corporate sustainability and innova-
tion focuses mainly on large, often multinational companies. Because of this focus, it overlooks the significant 
contribution from SMEs. There are significant differences in innovation processes between large companies 
and SMEs. Policies as well as theories and instruments suited for large companies do not necessarily lead to 
successful outcomes within an SME environment. 

Defined by their size, SMEs are defined as companies with between 1 to 250 employees (EU Com-
mission, 2005). Covering over 99 % of Dutch companies, SMEs play an important role in the Dutch economy, 
contributing to 51 % of GNP and 58 percent in the employment rate (The CBS Statline website, 2009). Within 
company size, three categories can be discerned: micro sized (1-9 employees), small sized (10-49 employees) 
and medium sized (50-250 employees). 

However, size alone does not sufficiently explain the variation and diversity within SMEs. An overview 
derived from earlier studies (see amongst others Welsh & White, 1981; d’Amboise & Muldowney, 1988; Brou-
thers et al., 1998; Heunks, 1998; Lybeart, 1998; North et al., 2001; Acs, 2002; Masurel et al., 2003; Spence 
& Rutherfoord, 2003; Verhees & Meulenberg, 2004; Hausman, 2005; Scozzi & Garavelli, 2005) includes the 
dominant role of the owner-manager, resource poverty in terms of capital, time, knowledge and skilled per-
sonnel, flexible organization capacities, focus on the short term, strong local and regional focus, high preva-
lence of family businesses and low degree of formalization. 

Regarding the innovation differences between large companies and SMEs, there is a large body of 
scientific literature (Tether, 1998), described in this and other scholarly journals. However, the results of these 
studies are inconclusive and dependent on the measurement and interpretation of innovative capacities of 
companies. A number of authors argue that traditional innovation indicators such as R&D expenditures, R&D 
employment, patents and innovation counts are not applicable for SMEs (see for example Acs & Audretsch, 
1988; Kleinknecht, 1989; Tether, 1998). They conclude that most SMEs do not have specified R&D budgets or 
departments, and often do not file patents as it is both costly to file and defend patents from infringement by 
competitors. Instead, SMEs turn to other options to protect their innovations, such as secrecy or gentlemen’s 
agreements. In general, most studies on SMEs and innovativeness conclude that small firms can keep up with 
larger firms in the field of innovation and show no difference in the quality and significance of the innovations 
produced (Van Dijk et al., 1997). The question is not whether large companies are more innovative than SMEs. 
Of more importance is the conclusion that SMEs innovate differently from large companies.  

Typically, SMEs have behavioural advantages and resource disadvantages in innovation when com-
pared to large companies. These behavioural advantages containing the role of the owner manager (Docter, 
1989; Rothwell, 1992; Hartman et al.,  1994) and the commitment to the development and involvement of 
employees (Kleinknecht et al., 2002; Freel, 2005), are likely to be central to successful innovation in both 
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products and processes. On a process level, SMEs tend to be more development oriented than research min-
ded as is the case in large companies (Santarelli & Sterlacchini, 1990). According to Verhees and Meulenberg 
(2004), many innovations by small firms are based on “off the shelf” technologies, or on concepts and / or 
resources offered by supplying industries. Often, SMEs have their R&D efforts distributed across a number of 
operational areas, rather than concentrated within a single discrete and formal R&D function (Van Dijk et al., 
1997). 

According to Maillat (1990), it is unusual for an SME to be able to internalize all elements of the 
innovation process (from idea to outcome) within the own organization due to internal resource limitations. 
Therefore, there is a clear incentive for cooperation to compensate these shortcomings (Freel, 2005). By 
participating in innovation networks organized by trade associations or others, small firms are able to gain 
access to sophisticated technology and technological expertise (Dosi, 1988). Other reasons for cooperation 
are reducing uncertainty by sharing risks and costs, gaining additional market knowledge, serving internatio-
nal markets and developing industry standards (Wissema & Euser, 1991; Camagni, 1991). In short, an SME is 
not a little big business and innovates differently. 

5.2.3 Influencing factors
As already indicated in the introduction, fail and success factors for innovation have been thoroughly 

studied over the decades (Tushman & Nadler, 1986; Damanpour, 1996; Johannessen, 2001; Tethe,r 2002). 
As sustainable innovation often requires changes in user behaviour, it is important to identify key factors faci-
litating and obstructing their adoption (Heiskanen et al., 2005). It was found in earlier empirical studies that a 
certain eagerness, illustrated as an innovation orientation or willingness to change, can be considered to be a 
first motivational predictor of a firm’s innovative behaviour (Montalvo, 2003). There are other, often external 
factors over which the company has little control, such as market characteristics, public and shareholder 
pressures, regulations enforcement and community concerns (Cooper, 1999). Other factors include customer 
demands, liability, public image and social responsibility. Furthermore, there are cognitive and attitudinal fac-
tors such as perceptions, personality, efficacy, leadership, environmental awareness and ethics of managers. 
Furthermore, factors as economic efficiency and opportunity, risk and uncertainty of the innovative process 
are presented as important in innovation processes (Montalvo, 2003). Other arguments advanced by Lee and 
Na (1994) state that important factors for success are an understanding of consumer needs, internal and 
external communication, comparative strength of the products, marketing activities, existence of champions, 
and technical and financial capabilities of the corporation. Recent approaches to innovation research describe 
the role of users in the innovation process as essential (Hoffmann 2007). Stakeholder theory argues that 
stakeholders also influence innovation, directly or indirectly (Pfeffer & Salancik, 1978; Freeman & Edward, 
1984). 

This overview shows an abundance of important factors having an influence on innovation. Within 
this paper, it is assumed that these factors are also of influence on sustainable innovation processes. Earlier 
attempts to structure these factors include Montalvo (2003; 2008) and Van Dijken et al. (1999). In summary, 
the literature indicates that orientation, or, the willingness to innovate is a major determinant for innovation 
processes, influenced by the role of the owner manager. Furthermore, a company must be able to act on its 
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innovation desire, requiring sufficient competences and resources. Because companies and SMEs in specific 
do not operate in a vacuum, and can compensate their shortcomings in cooperation with other parties, the 
network context and cooperation with stakeholders seem to be of vital importance. 

5.3 Model and research hypothesis
5.3.1 Conceptual model 

The literature review presented above provided insight on the abundance of factors potentially influ-
encing sustainable innovation processes within SMEs. To date, there is little quantitative evidence on what 
factors are truly important, and under what conditions or for what types of companies they are valid. To 
be able to investigate their crucial influence on sustainable innovation processes within SMEs, the factors 
found in literature were analyzed and structured into six categories: SME characteristics (specifying the SME 
context), business competences and resources (ability), background of the owner-manager (as pivotal actor), 
sustainability orientation (willingness to change), network interface context (influence of external stakehol-
ders), and stakeholder cooperation (compensating shortcomings). These categories include 31 internal and 
external factors as independent variables that influence sustainable innovation processes within SMEs. As the 
aim of this study is to test the factors in their relative context and to measure their contribution to sustainable 
innovation processes within SMEs, a new conceptual model was constructed.  For empirical purposes, the 
following model was used:

SIP  = ß0 + ß1x1 + ß2x2 + … + ß31x31 
SIP = Sustainable innovation processes (dependent variable)
x1, x2, …, x31 are the independent variables
ßi determines the contribution of the independent variable xi

5.3.2 Research hypothesis
The conceptual model describes the influence of internal and external factors on sustainable innova-

tion processes within SMEs. In accordance to the findings from the literature review, all selected factors are 
assumed to contribute. As the focus of this paper is to measure their influence in their relative context, the fol-
lowing research hypothesis was formulated: “When considered in their overall context, 31 internal and external 
factors derived from the categories SME characteristics, business competences and resources, background of 
owner-manager, sustainability orientation, network interface context, and stakeholder cooperation contribute 
significantly to sustainable innovation processes within SMEs” (H.1). 

As there is no validated causal model on factors in sustainable innovation processes within SMEs 
available to date, the relationships between the independent and dependent variables need to be establis-
hed. Consequently, the research hypothesis is two-tailed. Testing the research hypothesis in this explorative 
study will contribute to the literature by determining whether all factors determined in the conceptual model 
contribute to sustainable innovation processes within SMEs, or establish the relevance of only a few. In the 
following paragraphs, the construction of the dependent variable (3.3) and the independent variables (3.4) are 
discussed in greater detail. 
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5.3.3 Dependent variable 
This paper focuses on the processes which lead to sustainable innovation outcomes, including the 

necessary decision processes and activities, ranging from idea generation to diffusion, as defined in section 
2.1. This enables comparison between companies, whereas a summary of sustainability activities or techno-
logies would present us with problems in comparing and assessing weights to different kinds of activities. 
Still, a challenge arises regarding its measurement. As corporate sustainability requires a integral approach of 
People, Planet, Profit, the establishment of the dependent variable on sustainable innovation processes within 
SMEs was tackled by asking respondents in the research sample, how many different sustainability issues 
they had included in their recent innovative activities. The eleven sustainability issues presented to the res-
pondents were selected in consultation with representatives from the intermediary organisations involved in 
this study. They were derived from a long list of sustainability issues used in sustainability reporting practice 
(see amongst others Solomon & Lewis, 2002; Campbell, 2003; Global Reporting Initiative, 2003; Marshall & 
Brown, 2003; Brammer & Pavelin, 2006; Owen, 2006; Perrini & Tencati, 2006; Taplin et al., 2006; Tyteca et 
al., 2002; Yongvanich & Guthrie, 2006; Global Reporting Initiative, 2007; Kolk, 2008), and are presented in 
table 1. From the questionnaire items on these issues, a proxy variable on sustainable innovation processes, 
“Proxy SIP”, was constructed by counting the number of sustainability issues which were included in recent 
innovative activities. The assumption here is that the higher the counted value, or score on Proxy SIP, the 
higher the integration of sustainability into the innovative processes within the company.

Sustainability theme Operational definition

Energy Implementing measures to reduce the amount of energy (electricity, gas, coal, or otherwise) used by 
the company in process or facility purposes or switching to alternative, bio-based resources (wind, 
solar, water, etc.).

Waste Separation, prevention programs, recycling or deposit systems of waste produced by the company.

Water Implementing measures to reduce the amount of (fresh) water used by the company for process or 
facilitation purposes.

Emissions Implementing measures to prevent or reduce emissions of human and/or environmentally dangerous 
substances to air, soil or water.

Materials and resources Implementing measures to reduce the use of (non-renewable) materials and/or natural resources or 
switching to alternative (bio-based) resources for the production of goods.

Biodiversity Implementing measures to protect and conserve natural biodiversity in the local surroundings , 
but also in upstream regions of origin of materials and resources used for process and/or facility 
purposes.

Transport Implementing measures to reduce transport of people and goods to and from the company, or swit-
ching to alternative modes of transport (public transport, water, ‘green modes’ of transport).

Certification Implementing certification of management systems (such as ISO 14001) and/or the use and/or sale 
of certified/labelled products (Forest Stewardship Council, Eko-label, etc.).

Employees Implementing measures to protect the health and safety of employees, improving the labour conditi-
ons and/or offering training / education facilities.

Integrity Including ethical issues into decision making processes, such as human rights, anti-corruption, fair 
trade, etc.

Supply chain Cooperating with stakeholders in the supply chain to improve the sustainability performance of 
parties involved.

Table 1: Sustainability issues included in Proxy SIP
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5.3.4 Independent variables
In the literature review and 3.1, we introduced the 31 internal and external factors and the six catego-

ries from which they were selected as independent variables. Their operationalization is presented in table 2.

Construct Operational definition Indicators Measurement 
scale

Value 
range

1. SME 
characteristics

Organizational and structural traits 
of an SME

Company size, organization construc-
tion, degree of formalization, decision 
structure, strategy management 
focus, degree of specialization

- -

Company size Number of employees in the organiza-
tion, measured in full time equivalents

1. Micro-sized (1-9 employees)
2. Small-sized (10-49 employees)
3. Medium-sized (50-250 employees)

Ordinal 1,3

Organization 
construction

Structure of the organization, 
referring to tiers in the organization 
reflecting on the capacity to adapt to 
changes in the external context (e.g. 
markets, technology, knowledge) 
and therefore the flexibility of the 
organization

1. Simple (flat structure, with short 
lines between management and 
employees)
2. Moderate (in between)
3. Complex (layered structure, with 
long lines between management and 
employees)

Ordinal 1,3

Degree of  
formalization

Degree in which management and 
business operations are systemized 
and recorded (written), referring to 
administrative capacities and bureau-
cratic management systems

1. Low (no written policy or procedu-
res or management systems)
2. Moderate (in between)
3. High (all policies and procedures 
or management systems recorded in 
written documents)

Ordinal 1,3

Decision 
structure

Degree in which power is delegated 
(or not) among the owner-manager 
and the employees, referring to the 
dominant role of the owner-manager 
in SMEs.

1. Centralized (all decision power lies 
with the owner-manager)
2. Partially decentralized (in between)
3. Decentralized (decision power is 
shared with employees)

Ordinal 1,3

Strategy 
management 
focus

The timeframe to which the owner-
manager is focused in business 
strategy, management and planning.

1. Short term (less than 1 year)
2. Moderate term
3. Long term (more than 1 year)

Ordinal 1,3

Degree of 
specialization

The degree in which people within 
the organization are dedicated to 
sustainable innovation processes. 
This includes the availability of time 
and human resources allocated to 
sustainable innovation projects and 
the freedom to perform this task next 
to everyday business activities

1. Low (no employees are dedicated 
to sustainable innovation processes)
2. Moderate (some employees are 
dedicated, on a ad-hoc basis)
3. High (there are employees especi-
ally dedicated to sustainable innova-
tion processes, e.g. R&D department)

Ordinal 1,3

2. Business 
competences 
& resources

The capacity (the ability to do a 
particular thing) to carry out corporate 
sustainable innovation processes2.

Time, skilled personnel, access to 
external capital, knowledge

- -

Lack of time The availability of time of the owner-
manager and employees to spend 
on corporate sustainable innovation 
processes as opposed to daily busi-
ness activities.

5 point Lickert scale Ordinal 
1: Totally 
disagree
5: Totally 
agree

1,5

Table 2: Construct, definition and operationalization of independent variables
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Construct Operational definition Indicators Measurement 
scale

Value 
range

Skilled 
personnel

The availability of appropriately 
qualified personnel, willing and able to 
perform the tasks set within sustaina-
ble innovation projects

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Access to 
external 
capital

The availability of money from exter-
nal investors or financial institutions 
to invest in corporate sustainable 
innovation processes.

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Shortage of 
knowledge

The availability of knowledge within 
the organization or access to external 
sources of knowledge, also including 
the ability to translate knowledge into 
company specific options

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

3. Back-
ground of 
owner-
manager

Demographic characteristics of the 
owner manager, including the sector 
in which his/her business operates

Sector, age, gender, education level

Sector Type of business, part of the 
economy3. 

varies between installation sector, 
building and construction sector, rub-
ber and plastics industry, and graphic 
media sector.

Categorical 1,4

Age Age of the respondent Numerical, continuous, positive, 
round numbers

Metric

Gender Gender of the respondent Male or female Nominal 0,1

Education 
level

Highest completed education Varies between primary school, 
secondary school, vocational educa-
tion (MBO/MTS5), higher education 
(HBO/HTS6) and university, represen-
ting the five Dutch education levels.

Categorical 1,5

4. Sustainabi-
lity orientation

The degree to which the owner-
manager of the company is conscious 
of environmental and social aspects 
in its business model and proactive 
towards integrating these aspects in 
its strategy and innovation activities4.

Opportunity, duty, cost

Opportunity Degree of orientation on integration 
and value creation to be found in 
sustainable innovation processes, 
referring to the third phase of corpo-
rate sustainability

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Duty Degree of orientation to which the 
owner-manager considers corporate 
sustainability and sustainable 
innovation processes to be a moral 
duty, something that is the right thing 
to do, referring to the second phase of 
corporate sustainability

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Cost Degree of orientation wherein 
corporate sustainability is perceived 
as a cost to the company, a financial 
burden, and only undertaken because 
of legislation, referring to the first 
phase of corporate sustainability

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Table 2: Construct, definition and operationalization of independent variables
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Construct Operational definition Indicators Measurement 
scale

Value 
range

5. Network 
interface 
context

The ability to identify opportunities 
to build relations and co-operate 
with stakeholders. It refers to the 
conditions in the economic, social 
and legal environment in which the 
company operates

Societal pressure, customer demand, 
supplier push, competitive advantage, 
anticipation on future legislation

Societal 
pressure

The pressure experienced from public 
opinion, as expressed in diverse 
media by opinion leaders in society 
and/or environmental/social non-
governmental organizations (NGOs) 
on sustainability issues or crises (e.g. 
Al Gore, scandals such Brent Spar, 
Enron, climate change, oil prices, etc.)

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Customer 
demand

The latent or explicit demand by cus-
tomers for products and services with 
a good sustainability performance 
that help achieve a better sustainabi-
lity performance by the customer

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Supplier push The (un)asked offers from suppliers 
to integrate sustainability criteria 
in purchasing of products and/or 
services, enabling an improved 
sustainability performance by the 
company.

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Competitive 
advantage

The desire to stay ahead of compe-
titors by taking a first move into the 
production or marketing of products 
and/or services with better sustaina-
bility qualities

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

Anticipation 
on future 
legislation

Being attentive to (signals of) future 
legislation such as the setting of e.g. 
new, stricter standards or procure-
ment criteria by government, in order 
to avoid unexpected investments

5 point Lickert scale Ordinal
1: Totally 
disagree
5: Totally 
agree

1,5

6. Sta-
keholder 
cooperation

A more or less formal active involve-
ment (facilitating, stimulating, partici-
pation, etc.) in sustainable innovation 
projects of a company.

Customers, suppliers, peers, know-
ledge institutions, consultants, trade 
associations, municipality, province, 
national governmental institutions

Customers Clients of the company Yes or no Nominal 0,1

Suppliers Suppliers of the company Yes or no Nominal 0,1

Peers Companies in the same sector, which 
are competitors to the company 
concerned

Yes or no Nominal 0,1

Knowledge 
institutions

Schools and research institutions 
ranging from institutes for higher 
education and universities to public or 
private research institutions

Yes or no Nominal 0,1

Consultants Advisors from (non-)profit consul-
tancy agencies involved in sustaina-
bility projects

Yes or no Nominal 0,1

Trade 
associations

Intermediary organization which pro-
motes common interests of a specific 
business or sector

Yes or no Nominal 0,1

Table 2: Construct, definition and operationalization of independent variables
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5.4 Data collection
In this study, four production sectors were selected for data collection: the installation sector, the 

building and construction sector, the rubber and plastics industry and the graphic media industry. Production 
companies are a multifaceted part of the economy, including the commercial production and sale of goods 
from raw (natural) resources or intermediate products. All sectors are positioned downstream of the basic 
industrial sectors, using intermediate or semi-finished products next to ‘raw’ resources to assemble and sell 
new products and services. The sectors are technical in nature, have both business – to – business (b2b) and 
business – to –consumer (b2c) customers and consist largely of SMEs. Their focus on material (or tangible) 
products and resources, their environmental impact, importance to the economy (in GNP and employment 
rate), and prevalence of their products and services in everyday lives make these sectors relevant to study 
from a sustainable innovation viewpoint. Key facts and figures on the four sectors are mentioned in table 3. 

Data gathering
Quantitative data were collected in the project “Quantitative analysis of success and fail factors for 

sustainable innovations in Dutch SMEs”, funded by the Nyenrode Research Institute and VU University Amster-
dam, in cooperation with the Dutch trade associations Uneto-VNI, Bouwend Nederland and Federatie NRK 
and the sector services centre Dienstencentrum Grafimedia, in 2008-2009. Two companies from each sector 
assisted in testing the questionnaire, as were four representatives of the intermediary organizations involved 
in this study. Their comments helped to improve the questionnaire. 

In the installation sector and the rubber and plastics industry, a written questionnaire was sent to 
all member companies of Uneto-VNI (N = 6150) and Federatie NRK (N = 670) in July 2008. A reminder was 
send by e-mail and placed on the Uneto-VNI and Federatie NRK website to urge members to participate in the 
study. The companies were invited to sent back the questionnaire without forwarding costs. 831 valid instal-
lation sector questionnaires (13.5 %) and 40 valid rubber and plastic industry questionnaires (6 %) were retur-
ned. In the building and construction sector, the questionnaire was included as centrefold in the bi-weekly 
magazine “Praktijk” (issue 15 November 2008), for Bouwend Nederland SME members (N=5000). 98 valid 

Construct Operational definition Indicators Measurement 
scale

Value 
range

Municipality Local governmental institution Yes or no Nominal 0,1

Province Regional governmental institution Yes or no Nominal 0,1

National 
governmental 
institutions 

Also including governmental agencies 
and semi-governmental institutions

Yes or no Nominal 0,1

1: Sources include Lee & Na, 1994; Kleinknecht et al., 2002; Freel, 2005
2: Included as context environment and company characteristic, that enables sector comparison within the sample
3: Includes awareness (sensitivity to sustainability issues and the ability to recognize and translate these issues into the organization’s 
contrext) and motivation (drives which can be explained from internal and external [dis-] advantages for corporate sustainability). See for 
further reference Dobers & Wolff, 2000;, Jordan and Fortin, 2002;  Dunphy et al. 2003, and Keijzers 2002; 2005. 
4: Stakeholders: individuals, groups, organizations or systems, representing a segment in society,markets or government, who affect or 
can be affected by an organization’s actions (Freeman & Edward, 1984). 
5: Dutch acronym for vocational education, both socio-economic (“Middelbaar BeroepsOnderwijs”) or technical (“Middelbare Technische 
School”)
6: Dutch acronym for higher education, both socio-economic (“Hoger Beroepsonderwijs”) or technical (“Hogere Technische School”)

Table 2: Construct, definition and operationalization of independent variables
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questionnaires were returned (2 %). In the graphic media sector, the questionnaire was sent as PDF-file via 
e-mail addresses to the clients of Dienstencentrum Grafimedia (N=1100), in January 2009. 87 valid ques-
tionnaires were returned (7.9 %). The total sample includes 1056 respondents, with a net response rate of  
8.2 %. Compared with general response rates from questionnaires (between 5-15 %), this is a moderate res-
ponse rate (Miles & Huberman, 1999). All questionnaires were manually entered into an SPSS-database. 

Questionnaire items 
The questionnaire included items on the dependent and independent variables as listed in table 2. 

The items were all closed-ended and structured, except for company size and age (continuous variables). 
From the results on company size, a new variable was constructed, with answer categories micro sized (1-9 
employees), small sized (10-49 employees) and medium sized (50-250 employees) to align them with the 
other variables within SME characteristics. The full questionnaire is included in appendix A. 

5.5 Testing the research hypothesis
This section presents the testing of the research hypothesis, using linear multiple regression (LMR). 

An LMR assesses how well a set of variables is able to predict a particular outcome and which variable in a set 
of variables is the best predictor of said outcome. The predictive power of the regression model was measured 
by the coefficient of determination (R2), which is the proportion of total variance explained by the model. The 

Sector Main products Number of 
companies 
(01-01-
2008)

Number of 
employees

Company size (fte) in % Annual 
turnover 
(in billions)0 1-9 10-49 50-99 >100

Installation Advice, installation and 
maintenance services of 
electronic installati-
ons, heating systems, 
sanitary fittings

13,880 140,000 52.3 32.6 13.0 1.4 0.7 € 17

Building & 
construc-
tion

Production & main-
tenance of houses, 
utilities & infrastructure

48,000 500,000 69.1 23.0 7.1 0.5 0.3 € 56.6

Rubber & 
plastics

Rubber and plastics for 
packaging materials, 
building industry, 
consumer goods and 
specialties

1,260 34,000 23.8 37.3 26.6 6.7 5.6 € 6

Graphic 
media

Prepress, printing & 
finishing of magazines, 
book, reports, adverti-
sements, packaging and 
other materials.

2,710 41,366 n.a. 61.7 32.3 4.1 1.9 € 7.7

Table 3: Key facts and figures

Sources include: The CSBS Statline website, 2009; The Uneto-VNI website, 2009; The Bouwend Nederland website, 2009; The Federatie 
NRK website, 2009; the KVGO website, 2009
n.a. = not available
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partial F-statistic expresses the strength of association between the tested variables. The beta-values corres-
ponding to the independent variables establish direction and strength of significantly contributing independent 
variables. They also indicate the number of standard deviations that scores in the dependent variable would 
change if there was one standard deviation unit change in the predictor. The part correlations values derived 
from the LMR, give an indication of the unique contribution of each independent variable to the regression 
model and how much the (adjusted) R2  value would drop if it wasn’t included in the model. The sum of part 
correlations however, does not equal the (adjusted or) R2 value of the regression model, since all shared cor-
relation is partialled out (Pallant, 2005; McClave et al., 1997). 

5.5.1 Preliminary tests
In advance, three preliminary tests were done. Firstly, the independence of the variables was checked 

with Chi-Square tests (all values < 0.7), together with checks on multicollinearity (tolerance coefficient [all 
values > 0.10]; variance inflation factor [all values < 10]; Mahalanobis distances and casewise diagnos-
tics), outliers, normality, homoscedasticity, and independence of residuals (Tabachnick & Fidell, 2001; Pallant, 
2005). Secondly, a univariate LMR was conducted, to check whether the independent variables are likely 
to contribute to sustainable innovation processes, against the null hypothesis that there is no relation. The 
results are presented in table 4.  

From this table we conclude, as was expected from the literature overview, that almost all indepen-
dent variables (27 / 31) are significant in the prediction of Proxy SIP. Only limited access to external capital, 
sector, age  and gender did not produce significant results. We also see that lack of time and shortage of 
knowledge have negative beta-values, indicating a negative relation with proxy SIP. Since the questionnaire 
items on these variables were negatively formulated to avoid a questionnaire effect, this relation is not truly 
negative, but a double negation. 

And thirdly, a block j LMR was conducted to check whether the categories as defined in section 
3.4 contribute significantly to sustainable innovation processes, against the null hypothesis that there is no 
relation. The results are presented in table 5. Here, the adjusted R2 value is the most appropriate measure, 
since the blocks vary in size (ranging from three to nine independent variables). To determine whether the 
contribution of each of the blocks significantly improves the model, a partial F-test (see appendix B) was 
included in the block j LMR tests, see table 6. From the results presented in table 5, we can conclude that all 
six categories contribute significantly to the regression model. 19 independent variables from the categories 
contribute significantly to the regression model (SME characteristics 4/6; business competences and resour-
ces 3/4; background of owner-manager 1/4; sustainability orientation 2/3; network interface context 3/5 and 
stakeholder cooperation 6/9).  As can be seen from table 6, we also can conclude that the addition of each 
of the blocks to the regression model significantly improves this model, since these results confirm that the 
differences between the adjusted R2 values are significant. Some caution must be given to the fact that only 
small differences between the relative contribution of the categories were found and that the categories vary 
in size. Although it is likely that a larger category will achieve a higher (adjusted) R2 value than those with 
fewer variables, this does not necessarily mean that a smaller category is less important in its contribution to 
the regression model. 
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Independent variables R2 Beta Calculated 
F statistic

Sig.

Company size 0.064 0.253 72.281 .000*

Organization construction 0.025 0.157 26.630 .000*

Degree of formalization 0.075 0.275 85.952 .000*

Decision structure 0.023 0.151 24.483 .000*

Strategy management focus 0.074 0.271 83.565 .000*

Degree of specialization 0.057 0.239 63.694 .000*

Opportunity 0.083 0.288 94.411 .000*

Duty 0.101 0.318 117.150 .000*

Cost 0.012 -0.110 12.738 .000*

Lack of time 0.024 -0.155 25.927 .000*

Skilled personnel 0.101 0.318 117.126 .000*

Limited access to external capital 0.000 -0.002 0.004 .949

Lack of knowledge 0.041 -0.202 44.477 .000*

Societal pressure 0.021 0.145 22.495 .000*

Customer demand 0.069 0.262 77.114 .000*

Supplier push 0.033 0.182 35.618 .000*

Competitive advantage 0.128 0.357 152.834 .000*

Anticipation on future legislation 0.109 0.330 127.655 .000*

Customers 0.092 0.303 106.289 .000*

Suppliers 0.126 0.355 152.087 .000*

Peers 0.063 0.251 70.944 .000*

Knowledge institutions 0.045 0.212 49.408 .000*

consultants 0.068 0.261 76.838 .000*

Trade associations 0.094 0.307 109.348 .000*

Municipality 0.043 0.208 47.771 .000*

Province 0.028 0.166 29.934 .000*

National governmental institutions 0.055 0.235 61.555 .000*

Sector 0.001 -0.026 0.710 .400

Age 0.000 0.000 0.000 .994

Gender 0.001 -0.029 0.849 .357

Education level 0.014 0.120 15.174 .000*

Statistics

  Tabulated F0.05 value1 3.84

Table 4: Results univariate LMR

1: Source: McClave, Dietrich, and Sincich 1997, pages 786-787
* Sig. at p < 0.05
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Variables Descriptive statistics Beta Sig. (Part corre-
lation coef-
ficient)2 
in %

Mean Standard 
deviation

N

Proxy SIP (dependent variable) 4.200 2.461 1056

Block 1

Company size 1.661 0.697 1056 0.086 .011* 0.53

Organization construction 1.196 0.430 1054 0.041 .176 .

Degree of formalization 2.205 0.716 1055 0.153 .000* 1.93

Decision structure 1.597 0.652 1055 0.041 .181 .

Strategy management focus 2.043 0.792 1054 0.148 .000* 1.74

Degree of specialization 1.409 0.632 1054 0.128 .000* 1.42

Total . . . . . 5.59

Statistics

R2 value 0.147

Adjusted R2 value 0.142

Tabulated F0.05 value 2.10

Calculated F value 30.089

Sig. .000*

Block 2

Lack of time 3.419 0.994 1051 -0.107 .000* 1.08

Skilled personnel 3.088 0.878 1044 0.286 .000* 7.78

Limited access to external capital 2.833 0.922 1040 0.017 .571 .

Lack of knowledge 3.031 1.000 1048 -0.116 .000* 1.19

Total . . . . . 10.05

Statistics

R2 value 0.131

Adjusted R2 value 0.127

Tabulated F0.05 value 2.37

Calculated F value 38.912

Sig. .000*

Block 3

Sector 4.660 1.340 1056 -0.019 .549 .

Age 47.581 9.711 1037 0.016 .617 .

Gender 1.116 0.320 1045 -0.025 .431 .

Education level 3.362 0.833 1047 0.120 .000* 1.39

Total . . . . . 1.39

Table 5: Results block j LMR
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Variables Descriptive statistics Beta Sig. (Part corre-
lation coef-
ficient)2 
in %

Mean Standard 
deviation

N

Statistics

R2 value 0.016

Adjusted R2 value 0.014

Tabulated F0.05 value 2.37

Calculated F value 4.072

Sig. .003*

Block 4

Opportunity 3.464 0.903 1044 0.184 .000* 2.76

Duty 3.766 0.814 1043 0.240 .000* 5.24

Cost 3.012 0.944 1043 -0.037 .209 .

Total . . . . . 7.60

Statistics

R2 value 0.134

Adjusted R2 value 0.131

Tabulated F0.05 value 2.60

Calculated F value 53.356

Sig. .000*

Block 5

  Societal pressure 2.929 0.995 1045 0.038 .218 .

  Customer demand 3.204 1.070 1046 0.113 .002* 0.79

  Supplier push 3.282 0.969 1042 0.021 .543 .

  Competitive advantage 3.576 0.970 1045 0.215 .000* 2.66

  Anticipation on future legislation 3.517 0.914 1044 0.142 .000* 1.14

  Total . . . . . 4.59

Statistics

R2 value 0.163

Adjusted R2 value 0.159

Tabulated F0.05 value 2.21

Calculated F value 40.255

Sig. .000*

Table 5: Results block j LMR
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Variables Descriptive statistics Beta Sig. (Part corre-
lation coef-
ficient)2 
in %

Mean Standard 
deviation

N

Block 6

Customers 0.507 0.500 1056 0.124 .000* 1.14

Suppliers 0.528 0.499 1056 0.184 .000* 2.50

Peers 0.246 0.431 1056 0.074 .012* 0.46

Knowledge institutions 0.161 0.368 1056 0.007 .811 .

Consultants 0.190 0.393 1056 0.114 .000* 1.10

Trade associations 0.326 0.469 1056 0.158 .000* 2.01

Municipality 0.182 0.386 1056 0.040 .171 .

Province 0.036 0.186 1056 0.045 .120 .

National governmental institutions 0.137 0.344 1056 0.114 .000* 1.12

Total . . . . . 8.33

Statistics

R2 value 0.244

Adjusted R2 value 0.238

Tabulated F0.05 value1 1.88

Calculated F value 37.532

Sig. .000*

1: Source: McClave et al., 1997, pages 786-787
* Sig. at p < .05

Table 5: Results block j LMR

Block j SSR (block j| all 
blocks except block j)

F 
change

F sig. Adjusted R2 (over-
all except block j)

Adjusted R2 
(block j)

R2 (overall)

1 107.308 19.030 .000* 0.322 0.142 0.357

2 95.903 17.738 .000* 0.322 0.127

3 7.968 18.961 .000* 0.337 0.014

4 80.32 17.293 .000* 0.324 0.131

5 62.448 18.921 .000* 0.329 0.159

6 234.996 19.038 .000* 0.280 0.238

Table 6: Overview results Partial F-test (Block j LMR)

* Significant at p < .05
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5.5.2 Test results
After these preliminary tests we turn our focus to the testing of the research hypothesis (H.1).  

  Here, an overall LMR was used and tested against the null hypothesis that there is no relation:
y = ß0 + ß1x1 + ß2x2  + …  + ß31x31  
H0: ßi = 0        (H.1)
H1: ßi ≠ 0 
i = 1, 2, …, 31 (independent variables)

The results are presented in table 7. 

Variables Descriptive statistics Beta Sig. (Part cor-
relation 
coefficient)2 
in %

Mean Standard 
deviation

N

Proxy SIP (dependent variable) 4.200 2.461 1056 . . .

Company size 1.661 0.697 1056 0.037 0.267

Organization construction 1.196 0.430 1054 0.036 0.201

Degree of formalization 2.205 0.716 1055 0.082 0.007* 0.50

Decision structure 1.597 0.652 1055 -0.004 0.882

Strategy management focus 2.043 0.792 1054 0.052 0.091**

Degree of specialization 1.409 0.632 1054 0.037 0.217

Opportunity 3.464 0.903 1044 0.001 0.974

Duty 3.766 0.814 1043 0.133 0.000* 1.32

Cost 3.012 0.944 1043 0.005 0.866

Lack of time 3.419 0.994 1051 -0.049 0.088**

Skilled personnel 3.088 0.878 1044 0.133 0.000* 1.39

Limited access to external capital 2.833 0.922 1040 0.017 0.523

Lack of knowledge 3.031 1.000 1048 -0.012 0.687

Societal pressure 2.929 0.995 1045 0.027 0.365

Customer demand 3.204 1.070 1046 0.025 0.464

Supplier push 3.282 0.969 1042 0.027 0.396

Competitive advantage 3.576 0.970 1045 0.054 0.159

Anticipation on future legislation 3.517 0.914 1044 0.050 0.179

Customers 0.531 0.499 1007 0.075 0.019* 0.38

Suppliers 0.548 0.498 1019 0.121 0.000* 1.00

Table 7: Results overall LMR
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From table 7, we can conclude that the calculated F-value (= 16.551) is significant (F0.05 = 1.46). 
Therefore, the null hypothesis can be rejected. This provides evidence that at least one of the independent 
variables is non-zero and contributes to the prediction of sustainable innovation processes within SMEs. The 
regression model explains 35.7 % (R2 value in percentage) of the variance within Proxy SIP. 

The independent variables which contribute significantly to the regression model at p< 0.05 are duty, 
skilled personnel, suppliers, trade associations, degree of formalization, customers, and national governmental 
institutions. The variables strategy management focus, lack of time and consultants also contribute signifi-
cantly at the p < 0.10 level. Because their significance is weak, they are not included in the remainder of this 
article. The highest beta values are found within duty and skilled personnel (ß = 0.133), having the strongest 
relative contribution to explaining sustainable innovation processes within SMEs. If for example we would 
increase Proxy SIP scores (that is, if a company increases his performance on sustainable innovation proces-
ses by adding sustainability issues in its innovative activities) by one standard deviation (= 2.461, see table 7), 
then the duty scores would be likely to rise by 0.133 standard deviation units (  0.133 * 0.814 = 0.108). The 
stakeholder group national governmental institutions has the lowest contribution (0.068). In this sample, 24 

Variables Descriptive statistics Beta Sig. (Part cor-
relation 
coefficient)2 
in %

Mean Standard 
deviation

N

Peers 0.262 0.440 991 0.044 0.141

Knowledge institutions 0.173 0.379 981 -0.031 0.305

Consultants 0.204 0.403 984 0.057 0.061**

Trade associations 0.345 0.476 998 0.116 0.000* 1.02

Municipality 0.195 0.396 985 0.021 0.485

Province 0.039 0.194 969 0.043 0.138

National governmental institutions 0.147 0.354 986 0.068 0.025* 0.35

Sector 4.660 1.340 1056 0.033 0.245

Age 47.546 9.777 1037 -0.022 0.442

Gender 1.116 0.320 1045 0.012 0.663

Education level 3.376 0.852 1047 0.014 0.615

Total . . . . . 5.96

Statistics

R2 value 0.357

Adjusted R2 value 0.336

Tabulated F0.05 value1 1.46

Calculated F value 16.551

Sig. F value 0.000*

1: Source: McClave, Dietrich, and Sincich 1997, pages 786-787
* Significant at p < 0.05
** Significant at p < 0.10

Table 7: Results overall LMR
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independent variables do not have a significant unique contribute to the regression model. This may be due to 
overlap with other independent variables in the model (shared contribution). Looking at the squared value of 
the significant part correlation coefficients, we find that skilled personnel has the highest unique contribution 
to the regression model (1.39 %) and national governmental institutions the lowest (0.35 %). 

Furthermore, we see that the number of significantly contributing independent variables within the 
block j LMR is higher than in the overall LMR testing (19 vs. 7 significant results), but lower than in the uni-
variate testing (19 vs. 24 significant results). It seems that the more independent variables are entered in the 
regression model, the less significantly contribute. Although the predicting power increases when we add 
more variables to the model, the accuracy of the model is only slightly enlarged. 

5.6 Discussion
An overview of the significant findings of the study described in the previous section gives an impres-

sion of the predicting power of the independent variables. The assumption was made that sustainable innova-
tion processes are all affected by the set of factors described in the conceptual model. It requires a different 
set of questionnaire items or hypotheses to test a relation between specific types or sustainability issues and 
influencing factors. 

The preliminary analysis showed that only a small proportion of the sample (11.4 %) was considered 
as a stereotype SME. Also, from the overall LMR was concluded that sector did not contribute significantly to 
the regression model. These findings indicates the existence of different groups of SMEs, existing within and 
across sectors, which are similarly affected by influencing factors. A more thorough study of the internal and 
external factors shapes these different groups or types of SMEs in greater detail. In this regard, a number of 
other findings are important.

Firstly, we found that the research hypothesis can be accepted. This results in the most important fin-
ding of this paper: only seven independent variables have a significant contribution to sustainable innovation 
processes within SMEs. These are: duty, skilled personnel, suppliers, trade associations, degree of formaliza-
tion, customers and national governmental institutions. In total 35.7 % of the variance in the regression model 
was explained. Arguments in favour of the influence of factors are fairly easily derived from literature. More 
interesting is the fact that 24 factors did not contribute significantly to sustainable innovation processes within 
SMEs. This depends largely on the sample, but it also could be explained assuming that these factors have a 
general influence on sustainable innovation processes, since no differences between scores were found. 

Secondly, when simultaneously entered into the regression model, fewer independent variables contri-
bute to Proxy SIP (7/31) than in the univariate (27/31) or block j LMR (19/31). Comparing the categories in the 
block j LMR, business competences and resources has the largest contribution (10.05 %). Therefore, adding 
more variables to the regression model does not greatly enlarge its predicting power. This study demonstrates 
those factors that really matter. The number of contributing factors is reduced down to seven ‘high influence’ 
factors and busts the myth on the multitude of influencing factors surrounding sustainable innovation proces-
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ses. It provides a breakthrough insight in how SMEs are influenced by internal and external factors. The seven 
‘high influence’ factors act within a palette of other variables, which are not significant, but can have a shared 
or partial contribution. 

Thirdly, all significant contributions found within the testing of the hypotheses were positive. This indi-
cates that the higher the score on the independent variable concerned, the higher the influence of this factor 
on sustainable innovation processes. This delivers new input to the conceptual model, originally two-tailed, 
designating a positive relation between the internal and external factors and sustainable innovation processes 
within SMEs. Therefore, a better development of awareness, abilities and competences within an SME, impro-
ves the chances for successful sustainable innovation outcomes. This is in line with findings in innovation 
literature, therefore making the positive relations plausible. 

The results of this study contribute to the theory on sustainable innovation processes within SMEs 
and its influencing factors. It also has impacts from a practitioners’ point of view, instigating new recommen-
dations towards policy makers from government or other (intermediary) organizations aspiring to stimulate 
sustainable innovation processes within SMEs more effectively and efficiently. Taking into account the seven 
significantly contributing factors, with an eye on the context and interconnectedness of these factors in the 
overall model, creates new action perspectives. They serve as building blocks to discern different types of 
SMEs, based on their factor score. A matrix with low (,moderate) and high scores can be linked with preferen-
ces for different types of stimulating instruments (such as policy, advocacy, financial or legal instruments). 

Policy makers can also target at the development of these factors, such as simplifying procedures, 
asking for written policy documents, provide guidelines for documenting management and operational proce-
dures (for example along the lines of certifiable management schemes) for degree of formalization ; creating 
more awareness to the business opportunities for (triple) value creation, by helping translating the concept 
into daily practice opportunities, and to have consistent and facilitating instruments for duty; providing trai-
ning, information and education on (sector) specific sustainability issues which meet competency develop-
ment needs for skilled personnel ; encouraging cooperation in the supply chain with customers and suppliers 
by creating contact opportunities and facilitating cross-sector communication and networking; stimulating 
active involvement in trade associations and their activities, targeted at enhancing the inclusion of sustainabi-
lity issues in innovative activities; and investigating and solving barriers encountered in cooperation between 
SMEs and national governmental institutions and liaised semi-governmental agencies. 

We must take note here that not all contributing factors have the same properties: some are deeply 
rooted in the belief system of the owner-manager, others are influences from external parties, or involve dyna-
mic characteristics of the organization itself. Therefore, not every factor is as easily manipulated or affected by 
all stakeholders. They differ in rigidity and require different approaches. This indicates that a generic appro-
ach by those organizations wishing to stimulate sustainable innovation processes within SMEs will not be as 
effective or efficient as a customized approach, developed with regard to SME differences. Also, differences 
between SMEs should be integrated in the design and evaluation of (policy) instruments. There is no simple 
answer to the question on how to stimulate sustainable innovation processes within SMEs the best way: With 
the results of this study we can pinpoint those factors which enhance the chance of successfully stimulating 
sustainable innovation processes. 
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Limitations
There are a number of cautions when conducting a quantitative analysis regarding reliability and 

validity. Reliability (whether the measurements of a test remain consistent over repeated tests of the same 
subject under identical conditions) is influenced by time, context, interpretation and random errors from 
respondent as well as researcher, which are difficult to control. Regarding random errors in the data entry, 
this was checked by randomized control of forms and database content. Also, the accuracy achieved in this 
study is predominantly valid for the companies and sectors used in this sample. Therefore, this focus must be 
balanced with a sacrifice in generalization (or, external validity). On the other hand, the internal validity (for the 
sample population) and construct validity (totality of evidence about whether a particular operationalization of 
a construct adequately represents what is intended by theoretical account of the construct being measured) 
are increased by carefully describing the data collection and the operationalization of the conceptual model 
(McClave et al., 1997; Miles & Huberman, 1999). 

5.7 Conclusions and suggestions for future research 
This study aimed to establish the contribution of crucial internal and external factors on sustainable 

innovation processes within SMEs in Dutch production sectors, measured in their relative context. A multitude 
of factors was found in scientific literature on innovation, sustainable development and SMEs. These provided 
input to develop a new conceptual model, which included six categories (SME characteristics, business com-
petences and resources, background of owner-manager, sustainability orientation, network interface context, 
and stakeholder cooperation ) and specified 31 independent variables. In the period 2008-2009, a quantita-
tive research project was conducted in four production sectors (installation sector, building and construction 
sector, rubber and plastics industry, and graphic media sector) to collect data. The sample consisted of 1056 
respondents.

 Results from the data analysis show that only a small proportion of the sample (11.4 %) consist of 
stereotype SMEs. From the testing of the research hypotheses, using LMR techniques, we found that almost 
all independent variables when measured individually and all six categories contribute significantly to sustai-
nable innovation processes. 

The most remarkable result however, was found within the overall testing of the internal and exter-
nal factors: only seven independent variables contributed significantly and positively to sustainable innova-
tion processes within SMEs: duty, skilled personnel, suppliers, trade associations, degree of formalization, 
customers and national governmental institutions. The higher the scores on these variables, the greater the 
predicting power on sustainable innovation processes. These seven variables can be seen as ‘high influence’ 
factors. They deliver input to a new characterization of different types of SMEs, based on different scores on 
these variables. The other independent variables which did not contribute significantly do however have a 
shared or partial contribution to the model. These findings contribute greatly to the body of literature on sus-
tainable innovations within an SME context, and can be used as starting points for applied settings. 
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Implications of the study for applied settings
The extension of knowledge on sustainable innovation processes within SMEs presented in this study 

provides new input for practitioners. As opposed to a starting point in which all factors seem to matter in 
stimulating sustainable innovation processes within SMEs, which can lead to either vague or overly detailed 
instruments, this study provides a firm set of seven “high influence” factors to be included in designing and 
evaluating instruments. For this purpose, three important findings must be taken into account: (1) there are 
different groups of SMEs, which implies that a specified approach will lead to higher effectiveness and effici-
ency; (2) not all factors are all (easily) manipulated because of their rigidity or attitudinal nature and therefore 
insight in organizational change, entrepreneurship and cooperation processes is required, and (3) there are 
a number of ‘high influence’ factors which draw the outline for stimulation opportunities, but there are also 
other, contextual factors which can fine tune these different approaches. The ‘high influence’ factors also 
provide guidelines to define target groups or types of SMEs and to direct more customized and specialized 
instruments at them, with higher effect and efficiency levels. 

Suggestions for future research
When interpreting the results of this study, we must consider the possibility that other factors influen-

cing sustainable innovation processes are involved, which were not included in the scope of this study. Also, 
only four production sectors were studied, leaving service, financial and public goods sectors unaddressed. 
Future research could provide a more detailed insight on sustainable innovation processes, testing for factors 
such as ‘general’ innovativeness, regional geography, clustered networks, environment or market uncertainty, 
consumer behaviour and the influence of governmental instruments. In this study, a dependent variable proxy 
was constructed to measure sustainable innovation processes within SMEs. A different construction of this 
concept might lead to other results. Also, comparison with non-members of trade associations (the respon-
dents in this sample all were members, or, in the case of Dienstencentrum Grafimedia, clients) or a longitu-
dinal research are pathways for future research. As this study is one of the few quantitative studies on this 
issue to date,  more work is needed to confirm and validate the findings and the assumptions underlying the 
conceptual framework, qualitatively as well as quantitatively. 
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6.1 Answering the research question
6.1.1. Aim of the study 

This dissertation aimed to provide deeper understanding, empirical and statistical evidence on the 
internal and external factors that have an impact on the sustainable innovation processes within Dutch SMEs 
in general and in production sectors specifically. Production sectors include the commercial production and 
sale of goods from raw (natural) resources or intermediate products. This study presented a systematic analy-
sis of the developments within sustainable innovation processes within an SME context from scientific litera-
ture and empirical findings. It aimed to provide more insight into SME specific sustainable innovative behavior 
and the internal and external factors that influence the processes associated with this implementation phase 
of corporate sustainability. In the research projects underlying this dissertation, it was demonstrated that the 
processes of sustainable innovation within SMEs differ from those in large companies, and that there are dif-
ferences within the amorphous group of SMEs as well.

The playing field for sustainable innovation seems to hold several barriers to SMEs, such as the lack 
of time, money or knowledge.  Remarks placed within interviews during the research projects denote for 
example: “I have different priorities, and am submersed in hustle-and-bustle of everyday business”, “I am 
not dumb, but sustainability says nothing to me: I do not know how to translate all the available knowledge 
into options suiting my company”, or “Sustainability only costs money, it doesn’t make a contribution to the 
profitability of my company”. These obstacles proved not to be facts, but opinions colored by the eye of the 
beholder.

This study does not focus on the frontrunners, or to seek mechanisms to explain the success of best 
practices, but wants to use available knowledge on innovation factors to analyze the innovation processes 
within the large group of followers. This study is driven by the desire to understand the considerations of 
owner-managers in SMEs (not) to engage in sustainable innovation processes. It is also inspired by the fact 
that sustainable innovation is not the standard innovation approach within companies, although the amount of 
technological knowledge available, the ever increasing necessity and urgency to tackle pressing sustainability 
issues such as energy efficiency, integrity and availability of fossil resources provide ample encouragement. 
It also appears that SMEs communicate to a much lesser degree on their sustainability efforts, whether via 
reporting, on their websites or by means of other media. During the interviews with over 60 SMEs in the 
underlying studies and other occasions, it became clear that many SMEs engage in corporate sustainability 
to a certain degree. They also develop activities on various sustainability issues. However, they often do not 
call it sustainable, but see it as a very normal way to do business. And they feel that ‘normal’ is not some-
thing to boast about. However, this clouds the view on factors that will enable, stimulate or facilitate these 
entrepreneurs to improve their efforts towards a more integral, strategic and long term approach. It creates 
a measurement problem on sustainable innovation processes, when no consensus exists on the definition of 
the concept. This was solved in this dissertation by clearly stating beforehand what definition of sustainable 
innovation processes was used during the interviews and in the questionnaires. Then, these processes were 
measured by developing a proxy variable based on the number of sustainability issues included in recent inno-
vation activities, as was described in chapter 5. 
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Taking this in consideration, the main research question was formulated as follows: Which factors are 
crucial for sustainable innovation processes within SMEs? Firstly, the background of sustainable development 
and innovation processes for SMEs was analyzed, followed by how companies can operationalize their res-
ponsibilities into business action. To create a better understanding in the barriers and stimuli of sustainable 
innovation processes, the internal and external factors that influence these processes within SMEs were exa-
mined and (re)structured. As there are many claims on the importance of a variety of influencing factors, a 
careful assessment on which factors have a determining influence was carried out, in order to establish a new 
conceptual framework on crucial factors involved in sustainable innovation processes within an SME context. 
This model is based on what SMEs are, want, can do and who they know and work with. It presents starting 
points and practical suggestions on how to understand the heterogeneity of SMEs and its implications for 
translating corporate sustainability in applied settings.

6.1.2. Answering the sub research questions
I: What are SMEs? 
SMEs are companies that have between 1 and 250 employees. Next to size, other characteristics 

describe SMEs more accurately. These include a dominant role of the owner-manager, resource poverty in 
terms of capital, knowledge, skilled personnel and time, strong local/regional focus and customer relations, 
flexible organization capacities, a focus on the short term and a low degree of formalization. In this disserta-
tion, six items were used to define SMEs:

Company size1. 
Organization construction2. 
Degree of formalization3. 
Decision structure4. 
Strategy management focus5. 
Degree of specialization 6. 

SMEs are different from large companies in more than one way. On the one hand they have beha-
vioral advantages, but on the other hand experience a lack of resources. However, they are not less innova-
tive and able to compensate shortcomings. The literature reviews described in this dissertation revealed the 
differences between SMEs and large companies. It was concluded that SMEs innovate differently, have a 
different interpretation of sustainable innovation and have other options to translate corporate sustainability 
into action. Furthermore, frequently addressed topics in both scientific literature and practical settings are 
measurement, reporting and management systems for corporate sustainability. However, as they are mainly 
based on evidence from large, often multinational companies, these approaches do not (adequately) fit the 
capabilities, options or needs of SMEs. Often external stakeholders, especially those operating on superregio-
nal or (inter)national levels find it difficult to connect with SMEs and cooperate with them. Although SMEs are 
frequently addressed as one group from and within the business community, it is not a homogeneous group 
of companies. 

Within the research projects underlying this dissertation, it was found that only small proportions 
(between 11- 13.5%, see chapter 4 and 5) of studied samples could be viewed as stereotypical SMEs with 
a simple organization construction, low degree of formalization, centralized decision making structure, short 
term strategy management focus and low degree of specialization. Other types of SMEs exist in practice, alt-
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hough not very combination of characteristics is likely: extreme combinations appear to be rare. These results 
give evidence to the proposition that there is no such thing as the SME. Although this proposition isn’t entirely 
new, this dissertation offers new insights in the analysis and composition of different groups within SMEs. 
The different levels and compositions of characteristics can be used to develop a matrix approach. With this 
matrix, SME characteristics and other factors can be compared with for example sustainable innovativeness, 
effectiveness of governmental instruments, evaluation of trade associations’ services and measuring know-
ledge spin-offs from knowledge institutions. 

II: What are sustainable innovation processes?
Sustainable innovation and sustainable innovation processes are concepts resulting from the syn-

thesis of theories on innovation and sustainable development in a business context. In its essence, it can be 
seen as the action perspective of sustainable development. The sustainable development concept sketches an 
ideal worldview or social economic systems perspective, setting the ambition level on a development meeting 
the needs of  today without compromising the ability of future generations to fulfil their needs. Innovation the-
ory defines approaches for companies to improve their performance. Aspects of innovation research include 
degrees of newness, subjects, phases and commercialization. Sustainable innovation is about the (sometimes 
small) steps taken in the transition processes towards sustainability. 

Within this dissertation, sustainable innovation is defined as the renewal or improvement of products, 
services, technological or organizational processes that not only deliver an improved economic performance, 
but also an enhanced environmental and social performance, both in short and long term. It should be noted 
that there is a difference between sustainable innovation and sustainable innovation processes: the first indi-
cates the tangible or material outcome(s) of the latter. Processes include the necessary decision proces-
ses and activities to produce sustainable innovations, including their creation, implementation, adoption and 
diffusion. 

Sustainable innovation processes differ from conventional innovation mainly in purpose and direction. 
Whereas innovation often is intended to improve business performance, stimulate economic growth and com-
pany development, sustainable innovation wants to achieve this improvement by the integration of economic 
(Profit), environmental (Planet) and social (People) concerns. Within the tradition of economic theory, it is 
difficult to define sustainable innovation and its outcomes as an integration of these three notions. Striving 
to enhance economic, environmental and social performance of a company at the same time, could never 
result in a maximalization of the triple P bottom line. Also, maximalization on one P will lead to negative results 
on the other P-s, thus inhibiting sustainable development. However, creating a win-win-win situation is not 
impossible. The desired result should be approached as an optimization of performance and not as a trade off 
in a negative way. It then becomes a conscious decision not to pursue the highest performance possible, but 
to achieve (corporate) sustainability. 

III: How do SMEs translate the concept of sustainable innovation into practice?
Sustainable innovation as a concept is abstract, complex and not always recognizable as a business 

opportunity. Its translation into business options within SMEs depends on the existing situation, prior expe-
riences, willingness to change, and the physical, personal, organizational and financial circumstances of the 
organization. 
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Results from the qualitative studies show a few commonalities regarding the translation of sustaina-
ble innovation processes within SMEs. Firstly, activities and innovations within the SMEs often are not called 
sustainability innovations or recognized as sustainable activities. This is displayed in the difficulties owner-
managers experience in the translation or description of the corporate sustainability concept into their own 
business operations. Also, innovation as a concept is often perceived as introducing very new, radical and 
technological changes in products or processes. The changes in their own companies are often incremental by 
nature: small steps, small improvements, usually product or process related. Many activities on People, Pla-
net, Profit are therefore not recognized as innovative or sustainable. In the perception of the owner-managers 
they are seen as a standard way of doing business, not something special or exceptional. 

Secondly, innovation activities on sustainability issues are often cost-reduction oriented and/or based 
on reductions of environmental and/or soci(et)al impacts. This can be explained by a duty oriented, eco-
efficiency and risk-management sustainability orientation of the entrepreneur. This indicates that many SMEs 
find themselves in the second phase of corporate sustainability. However, there are companies in the sam-
ples from chapter 2 and 3 which have products, processes or services in their portfolio that can be seen as 
progressive in terms of functionality, design, but especially from a materials perspective. For example, the 
development and application of bio-based resources in the plastics industry is a fairly new phenomenon. 
In the Dutch rubber and plastics industry reside a number of excellent examples of this technology within 
companies that have high expectations on their development and commercialization prospects. A number of 
technological and cost-price barriers still need to be taken, especially when confronted with mass production 
of consumer products from conventional plastics. It should be noted that these examples seldom comprise the 
core business of a company, although they have the potential to become just that in the (near) future. These 
steps on the path of creating new sustainable solutions on sustainability issues can be seen as anticipation on 
future developments, where technology and customer demand provide the right conditions to switch over. It 
was found that companies that follow this strategy have, without exception, very ambitious, driven, risk taking 
and sustainability oriented owner-managers, who see sustainability as an opportunity to create value. Not 
seldom are these the companies that combine environmental and social concerns as self-evident elements of 
entrepreneurship.

Finally, it was concluded that in general, the translation of corporate sustainability within SMEs is 
fragmented and not coupled with an integrated business perspective or policy. Those sustainability issues that 
are integrated in business operations often reflect actual or lingering issues within the sector. Weighing the 
selection of sustainability themes based on truly objective criteria however, is not possible. What results is the 
conclusion that SMEs within the samples often do not have an overview on all sustainability issues and their 
relevance for the company. This is also reflected in the absence of administrative or monitoring mechanisms 
within most SMEs. Although this is not per definition disadvantageous for the continuity of the company, it 
does prevent insight in the full range of opportunities from sustainable innovation. Therefore, an integrated 
sustainable innovation strategy and approach requires the ability to translate the corporate sustainability con-
cept into the company’s own business operations and awareness of the sustainably issues that open up new 
business opportunities. 
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IV: What (dis-)similarities between SMEs from different sectors can be found on factors influencing  
  sustainable innovation processes?

Answering this sub research question involved the comparison between two sectors (rubber and 
plastics industry and building and construction sector), described in chapter 3 on factors that influence sus-
tainable innovation processes. Where a sector effect might be expected, it was concluded that SMEs from 
different sectors do not differ on their sustainable innovation processes, at least not where the influence of 
factors is concerned. Outcomes of sustainable innovation processes do differ across sectors. In both sectors 
a tendency was found to attribute more influence to internal factors than to external factors. The influence of 
internal factors, such as business competences and resources (especially skilled personnel, knowledge and 
the role of the owner-entrepreneur) on sustainable innovation processes was seen as positive. On the other 
hand, external factors were more frequently seen as negative. Particularly the role of governmental institu-
tions was indicated as in important barrier for sustainable innovation processes. Complaints were reported 
on administrative requirements, bureaucracy, facilitation, and labelling and procurement activities by govern-
ments. The fact that internal factors were mainly seen as positive influences and external factors as negative 
ones can be explained by the proposition that external factors are not under control of the company, combined 
with a more general tendency to attribute failure to external circumstances. Often heard limitations associated 
with lack of resources, such as money, knowledge, time, and skilled personnel are often not perceived as the 
most influential factors on sustainable innovation processes. Instead, a highly detailed image is drawn about 
the attitude and behavior of the owner-manager him- or herself as most important factor for successful sus-
tainable innovation outcomes. External factors such as a non-cooperative government and unwilling clients 
were seen as most important fail factors. The analysis revealed tentative and preliminary indications that 
certain factors are more likely to have a significant influence on sustainable innovation processes than others. 
Specifically, internal factors such as skilled and motivated personnel, a cost-driven sustainability orientation, 
degree of formalization and the external factors economic relations and governmental institutions are likely to 
have a larger influence than other factors

In conclusion, the sustainable innovation outcomes in terms of products and technologies do differ 
between sectors, but the sustainable innovation processes are not so different at all. Different levels of influ-
ence attributed to internal and external factors do exist within sectors. This finding has led to the conclusion 
that differences between SMEs within sectors are larger than those between SMEs from different sectors. It 
also indicated the existence of different groups of SMEs that have more in common with each other than with 
competitors. These gradual differences deliver input to the conceptual model formulated in this dissertation. 

V: How do SMEs perceive the influence of governmental instruments on their sustainable innovation  
  processes?

The influence of stakeholders plays an important role within sustainable innovation processes. This 
influence is based on the insight that companies do not operate in a vacuum and need to cooperate with sta-
keholders (especially in the supply chain) to create win-win-win situations within sustainable innovation pro-
cesses. A wide range of external stakeholders exists, composed of those actors who are (in)directly affected 
by the behavior of the company.  From the qualitative case studies described in chapter 2 and 3, governmental 
institutions have a complex, contradictory and comprehensive influence on sustainable innovation processes 
within SMEs. Governmental institutions from all levels also struggle with the definition of their role, ambitions 
and instruments within corporate sustainability and sustainable innovation. This is partly due to the definition 
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of corporate sustainability itself as a voluntary, business initiated, above compliance oriented concept, filled 
in by the opportunities and capabilities of companies themselves. However, governments have a role to play, 
which is also confirmed by SMEs: governments have powers that other agents have not , e.g. in the recording 
of long term perspectives and regulations, the alleviation of barriers in business practice, creating of a fair 
playing field for all competitors and in facilitating an advantageous environment for sustainable innovation. 

There are many instruments available to governmental institutions to stimulate innovation processes, 
which have been thoroughly discussed in scientific literature on government and governance issues. In the 
past decades, both in literature and in governmental practice, consensus has shifted from direct regulation 
towards information based, voluntary or financial instruments as the most effective and efficient instruments 
to stimulate innovation. Regulation is still perceived as influential, but has it shortcomings in setting minimum 
standards that quickly become the maximum efforts within companies. However, the relation with sustainable 
innovation remains under addressed. This sub study aimed to fill this gap. 

From the results of the sub study described in chapter 4, it was concluded that there is a partially 
positive relation between SME characteristics and perceived influence of governmental instruments on sus-
tainable innovation processes. These results are based on the outcomes of Chi-square tests for independence 
and linear multiple regression tests on a sample of 831 SMEs from the installation sector. Strategy manage-
ment focus, degree of formalization, and (to a lesser extent) degree of specialization and company size have 
the highest number of positive relations with governmental instruments. The strongest relations were found 
within voluntary agreements, consultative committees, sustainable procurement by government, competitive 
bidding policy and grants. It was also concluded that SMEs with a long term focus, high degree of formaliza-
tion and high degree of specialization experience more influence from governmental instruments than those 
SMEs with more stereotypical SME characteristics. The fact that only a small proportion of the research sam-
ple consists of these stereotype SMEs contributes to the relevance to discern different groups of SMEs. 

VI: Which internal and external factors influence sustainable innovation processes within SMEs?
The results from literature review and sub studies described in chapter 2 to 4 were translated into a 

new conceptual model that distinguishes 31 internal and external factors that play a central role in the under-
standing of sustainable innovation processes within an SME context. These factors are summarized in chapter 
5, table 2. The factors were structured into six categories: SME characteristics, business competences and 
resources, background of owner-manager, sustainability orientation, network interface context and stakeholder 
cooperation. During the formulation of the conceptual model, the question arose whether in fact all these 
factors contributed significantly to sustainable innovation processes. Could it be that all these factors were 
equally important? This stressed the need to establish the relationship of the internal and external factors with 
sustainable innovation processes within SMEs measured in their relative context. This leads to the 7th sub 
research question. 
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VII: To what degree are internal and external factors crucial for sustainable innovation processes within  
  SMEs in production sectors? 

Results from the quantitative study performed in four production sectors (described in chapter 5) 
revealed that only seven factors contribute significantly to sustainable innovation processes within SMEs. 
These factors have a crucial influence on these processes and are therefore presented as ‘high influence’ fac-
tors in this dissertation. These high influence factors include (in order of contributing proportion) duty, skilled 
personnel, suppliers, trade associations, degree of formalization, customers and national governmental institu-
tions. This conclusion does not concur with the assumption that all factors contribute to (sustainable) innova-
tion processes. This assumption was based on findings in innovation and sustainable development literature 
and the results from the sub studies described in chapter 2 to 4. It appears that this assumption has created a 
myth on the importance of all factors. When measured individually or in categories, as was done in chapter 2 
to 4 and also in the preliminary testing described in chapter 5, it appeared that almost all factors were deemed 
important or influential according to the respondents. Based on the qualitative results however, no conclusions 
could be drawn on priority or weight of the factors concerned. The quantitative study in chapter 5 enabled the 
researcher to do just that. It was concluded that it matters how the contribution of internal and external factors 
is measured. In their relative context, only a few factors matter. These seven high influence factors offer use-
ful starting points for practical applications and further research. 

This conclusion rises the question why so many factors are regarded as important in both literature as 
practice, while measured in their relative context, only a few contribute significantly. To answer this question, 
we first need to look at the contributing properties of the seven significant "high influence"- factors. 

Degree of formalization: ·  a high degree of formalization is advantageous with regard to administrative and 
management systemization requirements. These requirements are often associated with instruments of 
external stakeholders that are designed to stimulate sustainable innovation processes. Also, a high degree 
of formalization presumes the availability of a more or less formalized information management structure. 
This provides more insight in organization’s activities. This enables the owner-manager to keep track of 
developments in his company and to have an overview on possible improvement opportunities. 

Duty: ·  looking at the translation of the sustainable innovation concept, it was found that many SMEs take 
small, incremental steps in the direction of corporate sustainability, often targeted at cost reduction measu-
res. This connects with the large proportion of owner-managers in the research sample of the quantitative 
study described in chapter 5, who indicated to have a duty orientated sustainability approach.

Skilled personnel: ·  the skills of its personnel define the core competences of a company. The owner-manager 
depends on his personnel to implement sustainable innovation processes, and they can make or break these 
processes. 

Customers: ·  are the gatekeepers to demands made on sustainability criteria of products and services. Within 
sustainable innovation processes, their demands, needs and wishes are central in the development of the 
cooperation relation. Here, ideas and proposals for new or improved products, processes and services can 
be discussed and integrated in business decisions and activities. 
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Suppliers · : together with customers they are the supply chain and economic relations of SMEs. Often, SMEs 
develop loyal relationships with preferred suppliers, and do not switch to other suppliers based on minimal 
price differences. They often know representatives of suppliers personally, which benefits the provision of 
services and stimulates the exchange of suggestions for new products and development opportunities. A 
good working relation with suppliers includes mutual information sharing and the assistance in the applica-
tion of technologies, services and (semi-finished) products. 

Trade associations · : member companies benefit from the programs and activities on corporate sustainability 
and innovation organized by trade associations. The trade associations and service centers involved in this 
study all have sustainability and innovation related activities, which enhances the awareness and action 
perspectives of their members. 

National governmental institutions · : governments have, despite all drawbacks and shortcomings mentioned 
in chapter 4, a large influence on the behavior of companies. Especially market based instruments are per-
ceived as influential by the SMEs in the research sample. 

The remaining 24 internal and external factors did not contribute significantly to sustainable inno-
vation processes within SMEs. This means that within these 24 factors, no relation was found between the 
different factor scores and scores on sustainable innovation processes. This result can be explained by both 
the measurement method (linear multiple regression) and the measurement of the contributing factors in their 
relative context. In chapter 2 to 4, other measurement methods were used to assess the influence of the fac-
tors. These methods include prioritizing of respondents’ opinions by manual labelling and coding techniques 
(chapter 2 and 3), and testing model relationships using chi-square for independence tests (chapter 4). In 
chapter 5, linear multiple regression was used. The main conclusion is that it matters whether the influence of 
internal and external factors is measured individually, in categories or in their relative context. In their relative 
context, only a few factors matter. 

6.1.3 Feedback on conceptual model
he conceptual model as it was presented in chapter 5, showed the hypothesized relations between 31 

internal and external factors and sustainable innovation processes within SMEs. This model was based on the 
literature review and the results of the sub studies described in chapter 2 to 4. This model reflected the myriad 
of influencing factors on (sustainable) innovation processes as presented in earlier research. It was found that 
other scholars, practitioners and also respondents from the research samples in this dissertation attributed 
importance to all factors. In the sub studies described in chapter 2 to 4, a number of these factors were 
deemed more important than others. For example, in the second qualitative case study presented in chapter 
3 factors such as a cost or duty driven sustainability orientation, skilled personnel, degree of specialization, 
knowledge, degree of formalization, economic relations, governmental institutions and knowledge institutions 
received the most comments from respondents. In the first quantitative study described in chapter 4, SME 
characteristics such as strategy management focus, degree of formalization and to a lesser extent company 
size, degree of specialization and decision structure delivered strong associations with the perceived influence 
of certain governmental instruments, especially policy and financial instruments. These results serve as an 
impression of their higher level of importance attributed by the respondents.
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However, results from chapter 5 tell a different story. When measuring the contribution of the 31 
internal and external factors on sustainable innovation processes within SMEs in their relative context, only 
seven factors delivered a significant contribution to the multiple regression model. These factors were duty, 
skilled personnel, suppliers, trade associations, degree of formalization, customers and national governmental 
institutions. This result deviates from the earlier assumption that all factors contribute to these processes. 
Therefore, the conceptual model needs to be adjusted according to this result. The seven high influence fac-
tors found in chapter 5 provide the necessary input for the new conceptual model as shown in figure 1. 

This conceptual model presents the tested, positive relations between seven internal and external 
factors and sustainable innovation processes within SMEs. The higher the scores on the independent varia-
bles, the higher the score on sustainable innovation processes. As chapter 5 was based on an overall multiple 
regression model, the other 24 factors cannot be ignored completely, as they can have a shared or partial 
contribution to sustainable innovation processes. Therefore, the seven significantly contributing factors are 
qualified as high influence factors. With these factors, a prediction can be made on the score on sustainable 
innovation processes. These factors are also the starting points to define types of SMEs, based on different 
compositions of factor scores. 

6.1.4 Feedback on theory
The theoretical basis of this dissertation builds on existing insights of innovation theory, sustainable 

development and SMEs. Its synthesis in sustainable innovation processes within an SME context is a fairly 
new concept in scientific literature. At the beginning of the work on this dissertation in 2004 it was found that 
as a concept, it lacked conceptualization, definition and foremost validated models that described the relations 
between influencing factors and sustainable innovation processes. This dissertation aimed to contribute to 
new theoretical insights on these processes within an SME context.  It established a new conceptual model 
on sustainable innovation processes within SMEs, including the internal and external factors that crucially 
influence these processes. 

Duty

Sustainable innovation process

Skilled personnel

Suppliers

Trade associations

Degree of formalization

Customers

National governmental institutions

+

Figure 1: New conceptual model
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The conclusions drawn from this dissertation call for a reflection on its theoretical basis. Now that the 
results are known, was the synthesis of theoretic elements of innovation theory, sustainable development and 
SMEs the most appropriate starting point for the research study? What other theories could have provided a 
better connection to the research results? And, which new insights can be added to the development of theory 
on sustainable innovation processes? 

The assumption that sustainable innovation processes can be compared with conventional innovation 
processes provided a meaningful starting point for this thesis, as it disclosed an extensive body of literature on 
innovation and SMEs including both qualitative and quantitative studies. On sustainable development and cor-
porate sustainability, many studies have been published on its conceptualization, measurement instruments 
and implementation methods. However, there are very few quantitative studies on corporate sustainability 
and/or sustainable innovation processes available to date. The literature review delivered an abundance of 
influencing factors, which provided input to the set up of the original conceptual model of this dissertation. 
Even though only seven factors contributed significantly to sustainable innovation processes within SMEs as 
was concluded in chapter 5, the original assumption that a combination of factors influences (sustainable) 
innovation processes remains valid. Also, as can be seen in section 6.1.3, almost all of the seven high influence 
factors were included in the group of factors highlighted by the respondents in the qualitative sub studies. 

The ongoing literature study during the process of writing this dissertation brought to attention a 
number of other concepts and theories, which also contribute to areas of sustainable development and inno-
vation. Examples are environmental innovation and management, environmental economics (or ecological 
economics), business ethics, social innovation, transition management, network theory, change management, 
technology diffusion, cradle to cradle, and ecological modernization. However, they do not provide a complete 
picture of sustainable innovation processes, which are multifaceted. Sustainable innovation balances on the 
cutting edge of these theories. Any theoretical concept of sustainable innovation therefore must include the 
complexity of integrating environmental, social and economic issues, directed at the enhancement of corpo-
rate performance. Its definition should connect with a broad interpretation of sustainable innovation, because 
in practice, a diversity of translation in outcomes can be found. This is an advantage as well as a weakness: 
there is a risk that the concept is perceived as a ‘theory of everything’ or as an empty container concept. This 
necessitates further development of the concept, taking into account the internal consistency of the concep-
tual elements of sustainable innovation and its processes, and differences in analytical levels (micro, meso, 
macro). 

This dissertation offers a number of contributions to theory development on sustainable innovation  
  processes, which are summarized below:

On innovation
Only seven contributing factors contribute significantly to sustainable innovation processes within 

SMEs. Both in scientific literature and the chapters 2 to 4 many more factors were deemed important. It was 
concluded that the influence of factors measured in their relative context produce different results than factors 
studied individually or in categories. This result busts the myth that everything is important. In retrospective, 



132 · Chapter 6

the original abundance of influencing factors was necessary to develop a structured conceptual model that 
could be tested and validated using a quantitative research study. As there was no validated model available, it 
had to be built from insights from adjacent theories to see if their assumptions would hold true. 

Despite the fact that within literature on SMEs and innovation a lack of resources (money, time, know-
ledge, personnel) often is designated to be the main barrier for innovation processes, this was not reflected 
in the results of this dissertation: it appears that many SMEs are able to overcome the shortcomings by 
enhancing the skills (and motivation) of their personnel and cooperating with stakeholders (predominantly in 
the supply chain). Skilled personnel is the only factor of business competences and resources found to have 
a significant contribution to sustainable innovation processes within SMEs. In general, the success of a com-
pany is greatly determined by the motivation, skills, and qualities of its employees. These can be influenced by 
the owner-manager to a large extent by elements such as personal charisma, employment conditions, human 
resources development, work atmosphere, communication, and leadership style.

Cooperation can be seen as survival and innovation catalyst: to compensate shortcomings and mee-
ting demands of stakeholders in sustainable innovation processes, cooperation is essential. However, to avoid 
the use of stakeholder cooperation as a buzz word or management fad, a thorough understanding of the 
conditions for cooperation is necessary. It is about building relationships, and just as with relationships in the 
private life of people, it is a never-ending process of communication, evaluation and preparedness to reflect 
on one’s own behavior. Chapter 3 provides a number of conditions for successful cooperation, such as trust, 
cooperative mindset, win-win for all actors involved, non-competitors, agreements on financial risks and intel-
lectual property, business initiative and multidisciplinary teams. 

On corporate sustainability
In this dissertation, sustainable innovation is portrayed as the implementation phase of sustainable 

development and corporate sustainability. This ‘implementation phase’ of corporate sustainability for SMEs 
has been previously underexplored in scientific literature as there is very little empirical and quantitative evi-
dence from research studies available to date. This dissertation is one of the first to define the concept and 
establish a new conceptual model to evaluate the relations between internal and external factors and sustai-
nable innovation processes within SMEs. 

On SMEs
The focus on SMEs within the concept of corporate sustainability is fairly new, since most studies deal 

with large, often multinational corporations. Studies on corporate sustainability typically concern its normative 
or ethical scope (such as values, aim, direction, ambitions), the strategies (such as mission statements, codes 
of conduct and partnerships with NGOs) and instruments (such as reporting, sustainability score cards and 
fundamental R&D projects on promising new sustainable technologies)  that are used to communicate and 
implement models of corporate sustainability into organizations. As most of these instruments and models 
are developed within the context of large companies, specification for the SME context is necessary. An SME 
is not a small large company and has its own characteristics, needs and ways of doing business. Ideas and 
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instruments cannot be transplanted from the setting of large companies without adjustments. It is more effec-
tive and efficient to start from a new conceptual model specified for SMEs, while bearing in mind the lessons 
learned in other contexts. 

This dissertation also offers new dimensions to meaning of diversity among SMEs. Concluding that 
there is no such thing as the SME is not unique for this dissertation. Other scholars have addressed the 
diversity of SMEs and proposed classifications to distinguish different groups of SMEs regarding corporate 
sustainability and sustainable (or environmental) innovation. The most common one is that between frontrun-
ners, followers and laggards. However, this dissertation takes a new approach in defining the differences 
between SMEs: it provides in great detail a new image on the ways SMEs differ in their sustainable innovation 
processes, based on seven crucial internal and external factors. The combination of scores on these factors 
determine the type of SME and provide starting points for a better understanding and stimulation of sustaina-
ble innovation processes within SMEs. 

The results of this study indicate that the translation of sustainable innovation by SMEs is that of 
incremental, little steps and changes in products, processes, services and organization rather than radically 
new, transformative technologies from the pipelines of fundamental research. As the issues of sustainable 
development are abstract or not associated their own (daily) business operations from the owner-manager’s 
perspective, this translation issue will be one of the most important topics of future research and practical 
applications in the years to come. This dissertation makes clear that sustainable innovation processes offer 
many opportunities for SMEs to improve their competitiveness, reduce costs and enlarge annual sales and 
turnover, while enhancing their environmental and social performance.

6.2 Future research
Even though this dissertation presents one of the first quantitative studies on this topic to date, more 

work is needed to confirm and validate the findings and assumptions underlying the conceptual framework, 
qualitatively as well as quantitatively. A number of pathways for future research can be discerned to fill in 
the gaps left in this research and to develop the concept of sustainable innovation processes within SMEs in 
greater detail. The concept of sustainable innovation processes is relatively new and therefore a fruitful and 
promising field within scientific research. Some suggestions are summarized below.

On the construct and operationalization of sustainable innovation processes
This study starts from the definition of sustainable innovations that include improvement and renewal 

of products, services, technological and organizational processes, integrating environmental, social and eco-
nomic concerns on the short and long term. This is a generic and broad definition, which serves the purpose 
of this explorative study well. Since many SMEs encounter problems translating the concept of corporate 
sustainability and sustainable innovation into their (daily) business operations, a focus on a specific type of 
innovation could provide additional insight. However, as sustainable innovation is defined by the integration of 
people, planet and profit, an integral approach should not be abandoned. Only the combination of sustainabi-
lity issues does justice to the complexity of the concept. The improvement opportunities of an SME should be 
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taken as starting point, as opposed to the implementation of a pre-fixed sustainability issue. A specific issue 
however can serve as rallying point for external stakeholders to create awareness and organize action within 
SMEs. 

The measurement of sustainable innovation processes within this dissertation was twofold. On the 
one hand by using the broad definition of sustainable innovation (processes) as mentioned above, and on the 
other hand by introducing a proxy variable (Proxy SIP), based on the number of sustainability issues included 
in recent innovative activities. A different construction of sustainable innovation processes as dependent vari-
able may lead to different results. This construction could include other issues than the eleven selected in this 
study, but also other inventive ways to attribute scores to degrees of sustainable innovativeness. 

Within this study, only the perspectives, opinions and perceived influence of the factors were mea-
sured and not the actual behavior within SMEs during sustainable innovation processes. New ways should 
be developed to measure this behavior by indicators that are appropriate for the SME context. These could 
include a mixture of or focus on decision processes, activities and outcomes of sustainable innovation proces-
ses. Comparing those activities would contribute significantly to the understanding of sustainable innovation 
processes within SMEs. 

On the internal and external factors included in the conceptual model
This dissertation concluded that there are no sector differences on sustainable innovation processes 

within SMEs when looking at the factors involved. These results are valid within the sample of production 
sectors involved in this study. Generalization to other sectors should be done with caution. It was acknow-
ledged that outcomes of sustainable innovation processes do differ, but the processes and factors involved 
not. Including other types of sectors in future research, such as agriculture, financial, services, utilities and 
public sectors, will add to more insight on the different SME groups across sectors, or will identify differences 
between sectors that are more divergent than those within this research sample. 

The selection of internal and external variables of the conceptual model presented in this study is 
based on insights from a number of theories on innovation, sustainable development and SMEs. However, 
there are still more than the 31 factors included in the original model available, which did not fall in the scope 
of this research. Research on sustainable innovation processes within SMEs would benefit from further explo-
rative research on other factors such as family business, regional focus, ‘general’ innovativeness, clustered 
networks, environment or market uncertainty, economic climate and consumer behavior. Also, the influence 
background of the owner-manager could be further explored by other factors such as belief systems, ethical 
values, leadership qualities, risk taking preferences, etc. 

More insight is needed on the rigidity of the high influence factors of sustainable innovation processes 
within SMEs and how they can be manipulated by both SMEs themselves and external stakeholders. Differen-
ces in this manipulability are expected to occur within motivational, behavioral and structural factors.
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On differences between SMEs
To extend the theoretical concept of sustainable innovation processes, more research on the dif-

ferences between SMEs, based on the seven high influence factors presented in this study is necessary. 
Different compositions of the scores on the factors determine the type of SMEs. Questions such as “which 
combinations of factors are likely to occur?”, and “how can these combinations be linked to a new SME typo-
logy which provides meaningful insights for external stakeholders to develop, evaluate and adjust stimulating 
instruments?” still need to be addressed. 

More research is needed to develop practical approaches to identify groups of SMEs in practice. Sus-
tainable development is a dynamic concept, and companies are expected to move from one phase to another 
in course of time. Also, the question remains whether companies who are now trendsetting in sustainable 
innovation (outcomes) are able to maintain this frontrunner position in the future. As first mover they were able 
to set the standard, but as in sports, it is difficult to maintain a winning position over multiple years standing. 
The overall quality of corporate sustainability performance of SMEs in general is expected to increase in the 
future, but the top group will remain small. Can companies really shift from followers to frontrunners or is a 
macro-perspective more appropriate to evaluate developments on sustainability performance? A longitudinal 
approach would be preferable here. 

An international comparison will broaden the quantitative basis for conclusions on the contribution 
of internal and external factors. It would also allow for comparison between a nation state approach versus 
the transboundary (or global) character of sustainability issues. Furthermore, research into the influence of 
for example historical and cultural defined conceptualizations on corporate sustainability, governmental poli-
cies and political stakes, instrumental preferences of stakeholders and acceptance levels among SMEs for 
sustainability, could add valuable insights in understanding the internal and external factors that influence 
sustainable innovation processes. 

On the research sample
The respondents within the research samples were owner-managers of SMEs, (except from chapter 

3 which also included some sector experts). To gain a more detailed insight on the sustainable innovation 
processes performance of SMEs, employees of SMEs could be included in the research sample. This would 
balance a measurement bias in this study, since only perspectives, opinions and perceived influence could be 
questioned. 

The research samples in the various chapters of this dissertation included trade association mem-
bers (or service centre clients) only. Also, the intermediary organizations involved in the research projects 
underlying this dissertation all have policies and activities in place to stimulate their members/clients towards 
corporate sustainability. To validate the model, more quantitative research is needed to compare results with 
non-member/client respondents and to exclude a possible bias introduced by the data collection. 

In conclusion, when there is a better understanding of the mechanisms underlying sustainable inno-
vation, more effective and efficient actions can be undertaken by SMEs themselves and stakeholders wishing 
to influence this development. Given the infancy of studies in this field, more studies are expected in the (near) 
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future. As this dissertation presents one of the first studies on this topic to date, more work is needed to con-
firm and validate its findings and the assumptions underlying the conceptual framework, qualitatively as well 
as quantitatively. 

6.3 Recommendations for applied settings
 The research results as described in the previous sections of this chapter also have practical value 

for applied settings. The conceptual model on sustainable innovation processes within SMEs provides star-
ting points for the development, evaluation and adjustment of instruments to stimulate sustainable innovation 
processes within SMEs by external stakeholders. As opposed to a starting point in which all factors seem to 
matter in stimulating sustainable innovation processes within SMEs, which can lead to either vague or overly 
detailed instruments, this study provides a firm set of seven “high influence” factors to be included in desig-
ning and evaluating instruments. For this purpose, three important findings must be taken into account: (1) 
there are different groups of SMEs, which implies that a specified approach will lead to higher effectiveness 
and efficiency; (2) there are a number of ‘high influence’ factors which draw the outline for stimulation oppor-
tunities, but there are also other, contextual factors which can fine tune these different approaches and (3) 
not all factors are easily manipulated because of their rigidity or attitudinal nature. The seven “high influence” 
factors provide guidelines to define target groups of SMEs and to direct more customized and specialized 
instruments at them, with higher effect and efficiency levels.

This dissertation concludes that the often used tripartite classification of companies in frontrunners, 
followers and laggards is too generic, and leads to situations in which suboptimal instruments or solutions 
are developed, which do not connect sufficiently with the needs and action perspectives of different types of 
SMEs. Stakeholders who want to stimulate sustainable innovation processes within SMEs would benefit to 
discard this classification as starting point for the development of instruments. For many this would involve a 
fundamental new approach, which conflicts with the need to establish easily classifiable target groups. The 
formulation of different types of SMEs based on the conceptual model of this dissertation requires a more 
elaborate preparation, but will lead to better results. 

While sustainable innovation processes become effective in the economic relations of SMEs with sup-
pliers and customers, this study also indicates that in the perception of SMEs, governmental institutions play 
an important role. Although sustainability is defined as ‘above compliance’, and as such holds no legal obli-
gations, SMEs do look at governments to lay out ambitions and directions. If governments give strong impul-
ses to sustainable innovation in a continuous and consistent way, development and diffusion of sustainable 
innovation outcomes can reach all (groups of) SMEs in course of time. Governmental institutions themselves 
are in a transition phase from classic departmental policies to a more fundamental and integral approach of 
sustainable development and innovation. The different governmental institutions look for new roles on the 
stimulation of sustainable innovation processes within companies, with growing attention for SMEs. However, 
ambitions and political statements alone are not enough to inspire action within SMEs, nor should it be left 
to international agreements on macro levels such as the Kyoto protocol and its successor to be decided upon 
during the IPCC Conference in Sweden 2009 and Mexico 2010. Clear, consistent and accountable sustaina-
bility criteria need to be integrated in governmental programs and instruments today, to motivate SMEs to 
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take their sustainability efforts one (or more) steps further. The current situation is marked by a fragmented 
corporate sustainability approach. To successfully stimulate corporate sustainability and sustainable innova-
tion within SMEs, it is necessary to streamline the efforts from different departments and governmental levels 
and to benefit from insights in best practices and demonstration projects from both SMEs and governmental 
institutions.  

Using the high influence factors from the conceptual model and the insights from this study on the 
differences between SMEs, governmental policy makers can gain more insight in the receptiveness of steering 
and stimulating of sustainable innovation processes within SMEs. It helps in defining specific target groups for 
policy and instruments, and to develop, mix and apply different types of instruments. It was concluded in this 
dissertation that market-based, and more specifically financial instruments such as grants and taxation, have 
more influence on sustainable innovation processes than advocacy or regulatory instruments. However, this 
influence is based on the assumption that efficiency, effectiveness and diffusion effect of these instruments 
is supported by voluntary and market mechanisms. This is not necessarily the case and should be taken into 
account. Therefore, it is recommended for all governmental institutions to constantly renew and fine-tune 
efforts to stimulate sustainable innovation processes within SMEs. The main suggestions based on the results 
of this dissertation for policy makers are the following: 

Formulate target groups of different types of SMEs based on the seven high influence factors and develop 1. 
a matrix on the influence of the target instruments on SME behavior. 
Be consistent in policy and provide longer terms for stimulation programs to solve technological and com-2. 
mercialization problems gradually. The abrogation of policies and stimulation programs after a mere two 
or four years (for example on renewable energy technologies and sustainable building in recent years), 
leads directly to a weakened priority of the issues involved among companies. If the topic of stimulation 
has not yet been internalized in everyday business practice, there is a large probability that development 
will stop in its tracks and will be suspended. It also leads to a more passive attitude on sustainable inno-
vation investments by SMEs. 
Simplifying administrative requirements such as application, monitoring and accounting procedures for 3. 
participation in governmental instruments would increase the number of SMEs being able to join in on 
stimulating programs and projects significantly. 
To create a diffusion effect and benefit from learning process on sustainable innovation instruments and 4. 
programs, a thorough evaluation of the instrument, its pitfalls, bottlenecks and stimulating factors needs 
to be completed, accompanied by after-care services and the development of follow-up programs. 
Develop group programs instead of individual projects. Preferably they should be business initiated, but 5. 
also need the inclusion of regional actors, such as regional chambers of commerce, trade associations, 
entrepreneur associations, NGOs and knowledge institutions. Defining conditions for cooperation are a 
must: profits and risks need to be shared by all participants. 
Set co-financing of projects as condition for participation in financial instruments to create commitment 6. 
and proprietorship among owner-managers of SMEs. Sustainable innovation might be voluntary, it is not 
optional.  
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Parts of the instrument portfolio will achieve generic influence, but on some sustainability issues, it 
will prove more effective to choose for a mix of instruments. However, this requires that governmental repre-
sentatives refrain from traditional preferences of their policy field and more generic instruments. As other 
interests play a role here than mere effect and efficiency, this can involve an onerous change in the policy 
cycle of instrument development. Sustainable development and innovation offers numerous opportunities for 
governmental institutions to improve their own internal organization and to enhance the competences of politi-
cians and government officials to assist SMEs in their sustainable innovation processes as well. 
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Q.1 “How many employees, measured in full time equivalents work at your company?”
(Measure date June 1st  2008)

1 – 9

10 – 49

50 - 249

250 or more 

Q.2 “Please indicate which description fits your company best.”
Tick for each question the box which fits your company best. Choose the middle box if your company fits the ‘in between’ situation 
best.

1 2 3

Q.2.1 OC Simple organization construction* Complex organization construction

Q.2.2 DF No written records of strategy and 
management

All strategy and management recorded 
in written documents

Q.2.3 DST You make your own decisions (central 
decision making)

Employees have delegated decision 
powers (decentralized decision making)

Q.2.4 SMF My company focuses on maximum one 
year ahead (short term focus)

My company looks longer than one year 
ahead (long term focus)

Q.2.5 DS There are no employees dedicated 
to (sustainable) innovation in their 
function.

There are employees who are 
specifically dedicated to (sustainable) 
innovation 

On SME characteristics variables:

* Organization construction is the degree of complexity in the functional structure of your company, e.g. management tiers and functional departments. 
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Q.3 “To what degree do you find the following governmental instruments to stimulate sustainable 
innovation processes within your company stimulating?

Answer categories

Q.3.1 Sustainable procurement by governments Low, moderate, high

Q.3.2 Competitive bidding policy Id.

Q.3.3 Education & information Id.

Q.3.4 Voluntary agreements (within sectors or supply chains) Id.

Q.3.5 Consultative committees Id.

Q.3.6 Grants Id.

Q.3.7 Taxation (bonus, fines, excise duty, etc.) Id.

Q.3.8 Legislation Id.

On PIGISIP variables: 
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IV Sub group SPG Total CBP Total

Low Mod. High Low Mod. High

CS Micro Count 229 158 49 436 229 159 47 435

Exp.count 197,1 176,6 62,3 436,0 211,8 161,6 61,6 435,0

% within Cat. 52,5% 36,2% 11,2% 100,0% 52,6% 36,6% 10,8% 100,0%

% within Instr. 62,9% 48,5% 42,6% 54,2% 58,4% 53,2% 41,2% 54,0%

% Total 28,4% 19,6% 6,1% 54,2% 28,4% 19,8% 5,8% 54,0%

Small Count 111 140 51 302 127 125 50 302

Exp.count 136,6 122,3 43,1 302,0 147,1 112,2 42,8 302,0

% within Cat. 36,8% 46,4% 16,9% 100,0% 42,1% 41,4% 16,6% 100,0%

% within Instr. 30,5% 42,9% 44,3% 37,5% 32,4% 41,8% 43,9% 37,5%

% Total 13,8% 17,4% 6,3% 37,5% 15,8% 15,5% 6,2% 37,5%

Medium Count 24 28 15 67 36 15 17 68

Exp.count 30,3 27,1 9,6 67,0 33,1 25,3 9,6 68,0

% within Cat. 35,8% 41,8% 22,4% 100,0% 52,9% 22,1% 25,0% 100,0%

% within Instr. 6,6% 8,6% 13,0% 8,3% 9,2% 5,0% 14,9% 8,4%

% Total 3,0% 3,5% 1,9% 8,3% 4,5% 1,9% 2,1% 8,4%

Total Count 364 326 115 805 392 299 114 805

Exp.count 364,0 326,0 115,0 805,0 392,0 299,0 114,0 805,0

% within Cat. 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

Company Size:
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

CS Micro Count 79 214 141 434 146 201 85 432

Exp.count 72,9 214,8 146,3 434,0 131,6 201,7 98,7 432,0

% within Cat. 18,2% 49,3% 32,5% 100,0% 33,8% 46,5% 19,7% 100,0%

% within Instr. 58,5% 53,8% 52,0% 54,0% 59,8% 53,7% 46,4% 53,9%

% Total 9,8% 26,6% 17,5% 54,0% 18,2% 25,1% 10,6% 53,9%

Small Count 46 147 109 302 79 138 84 301

Exp.count 50,7 149,5 101,8 302,0 91,7 140,5 68,8 301,0

% within Cat. 15,2% 48,7% 36,1% 100,0% 26,2% 45,8% 27,9% 100,0%

% within Instr. 34,1% 36,9% 40,2% 37,6% 32,4% 36,9% 45,9% 37,6%

% Total 5,7% 18,3% 13,6% 37,6% 9,9% 17,2% 10,5% 37,6%

Medium Count 10 37 21 68 19 35 14 68

Exp.count 11,4 33,7 22,9 68,0 20,7 31,8 15,5 68,0

% within Cat. 14,7% 54,4% 30,9% 100,0% 27,9% 51,5% 20,6% 100,0%

% within Instr. 7,4% 9,3% 7,7% 8,5% 7,8% 9,4% 7,7% 8,5%

% Total 1,2% 4,6% 2,6% 8,5% 2,4% 4,4% 1,7% 8,5%

Total Count 135 398 271 804 244 374 183 801

Exp.count 135,0 398,0 271,0 804,0 244,0 374,0 183,0 801,0

% within Cat. 16,8% 49,5% 33,7% 100,0% 30,5% 46,7% 22,8% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,5% 33,7% 100,0% 30,5% 46,7% 22,8% 100,0%

Company Size:
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

CS Micro Count 157 204 71 432 100 158 178 436

Exp.count 143,3 215,7 73,0 432,0 87,6 150,9 197,4 436,0

% within Cat. 36,3% 47,2% 16,4% 100,0% 22,9% 36,2% 40,8% 100,0%

% within Instr. 59,2% 51,1% 52,6% 54,1% 61,7% 56,6% 48,8% 54,1%

% Total 19,6% 25,5% 8,9% 54,1% 12,4% 19,6% 22,1% 54,1%

Small Count 85 162 52 299 54 96 153 303

Exp.count 99,2 149,3 50,5 299,0 60,9 104,9 137,2 303,0

% within Cat. 28,4% 54,2% 17,4% 100,0% 17,8% 31,7% 50,5% 100,0%

% within Instr. 32,1% 40,6% 38,5% 37,4% 33,3% 34,4% 41,9% 37,6%

% Total 10,6% 20,3% 6,5% 37,4% 6,7% 11,9% 19,0% 37,6%

Medium Count 23 33 12 68 8 25 34 67

Exp.count 22,6 34,0 11,5 68,0 13,5 23,2 30,3 67,0

% within Cat. 33,8% 48,5% 17,6% 100,0% 11,9% 37,3% 50,7% 100,0%

% within Instr. 8,7% 8,3% 8,9% 8,5% 4,9% 9,0% 9,3% 8,3%

% Total 2,9% 4,1% 1,5% 8,5% 1,0% 3,1% 4,2% 8,3%

Total Count 265 399 135 799 162 279 365 806

Exp.count 265,0 399,0 135,0 799,0 162,0 279,0 365,0 806,0

% within Cat. 33,2% 49,9% 16,9% 100,0% 20,1% 34,6% 45,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,2% 49,9% 16,9% 100,0% 20,1% 34,6% 45,3% 100,0%

Company Size:
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IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

CS Micro Count 107 164 165 436 106 204 126 436

Exp.count 96,3 162,3 177,4 436,0 91,4 203,9 140,6 436,0

% within Cat. 24,5% 37,6% 37,8% 100,0% 24,3% 46,8% 28,9% 100,0%

% within Instr. 60,1% 54,7% 50,3% 54,1% 62,7% 54,1% 48,5% 54,1%

% Total 13,3% 20,3% 20,5% 54,1% 13,2% 25,3% 15,6% 54,1%

Small Count 58 115 130 303 50 143 109 302

Exp.count 66,9 112,8 123,3 303,0 63,3 141,3 97,4 302,0

% within Cat. 19,1% 38,0% 42,9% 100,0% 16,6% 47,4% 36,1% 100,0%

% within Instr. 32,6% 38,3% 39,6% 37,6% 29,6% 37,9% 41,9% 37,5%

% Total 7,2% 14,3% 16,1% 37,6% 6,2% 17,7% 13,5% 37,5%

Medium Count 13 21 33 67 13 30 25 68

Exp.count 14,8 24,9 27,3 67,0 14,3 31,8 21,9 68,0

% within Cat. 19,4% 31,3% 49,3% 100,0% 19,1% 44,1% 36,8% 100,0%

% within Instr. 7,3% 7,0% 10,1% 8,3% 7,7% 8,0% 9,6% 8,4%

% Total 1,6% 2,6% 4,1% 8,3% 1,6% 3,7% 3,1% 8,4%

Total Count 178 300 328 806 169 377 260 806

Exp.count 178,0 300,0 328,0 806,0 169,0 377,0 260,0 806,0

% within Cat. 22,1% 37,2% 40,7% 100,0% 21,0% 46,8% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,1% 37,2% 40,7% 100,0% 21,0% 46,8% 32,3% 100,0%

Company Size:
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IV Sub group SPG Total CBP Total

Low Mod. High Low Mod. High

OC Simple Count 306 254 104 664 325 244 94 663

Exp.count 300,2 268,7 95,1 664,0 322,8 246,0 94,1 663,0

% within Cat. 46,1% 38,3% 15,7% 100,0% 49,0% 36,8% 14,2% 100,0%

% within Instr. 84,3% 78,2% 90,4% 82,7% 83,1% 81,9% 82,5% 82,6%

% Total 38,1% 31,6% 13,0% 82,7% 40,5% 30,4% 11,7% 82,6%

Mod. Count 52 67 10 129 62 51 17 130

Exp.count 58,3 52,2 18,5 129,0 63,3 48,2 18,5 130,0

% within Cat. 40,3% 51,9% 7,8% 100,0% 47,7% 39,2% 13,1% 100,0%

% within Instr. 14,3% 20,6% 8,7% 16,1% 15,9% 17,1% 14,9% 16,2%

% Total 6,5% 8,3% 1,2% 16,1% 7,7% 6,4% 2,1% 16,2%

Complex Count 5 4 1 10 4 3 3 10

Exp.count 4,5 4,0 1,4 10,0 4,9 3,7 1,4 10,0

% within Cat. 50,0% 40,0% 10,0% 100,0% 40,0% 30,0% 30,0% 100,0%

% within Instr. 1,4% 1,2% ,9% 1,2% 1,0% 1,0% 2,6% 1,2%

% Total ,6% ,5% ,1% 1,2% ,5% ,4% ,4% 1,2%

Total Count 363 325 115 803 391 298 114 803

Exp.count 363,0 325,0 115,0 803,0 391,0 298,0 114,0 803,0

% within Cat. 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

Organization Construction
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

OC Simple Count 104 333 226 663 200 300 160 660

Exp.count 111,6 328,2 223,2 663,0 200,5 308,6 151,0 660,0

% within Cat. 15,7% 50,2% 34,1% 100,0% 30,3% 45,5% 24,2% 100,0%

% within Instr. 77,0% 83,9% 83,7% 82,7% 82,3% 80,2% 87,4% 82,5%

% Total 13,0% 41,5% 28,2% 82,7% 25,0% 37,5% 20,0% 82,5%

Mod. Count 30 60 39 129 39 70 21 130

Exp.count 21,7 63,9 43,4 129,0 39,5 60,8 29,7 130,0

% within Cat. 23,3% 46,5% 30,2% 100,0% 30,0% 53,8% 16,2% 100,0%

% within Instr. 22,2% 15,1% 14,4% 16,1% 16,0% 18,7% 11,5% 16,3%

% Total 3,7% 7,5% 4,9% 16,1% 4,9% 8,8% 2,6% 16,3%

Complex Count 1 4 5 10 4 4 2 10

Exp.count 1,7 5,0 3,4 10,0 3,0 4,7 2,3 10,0

% within Cat. 10,0% 40,0% 50,0% 100,0% 40,0% 40,0% 20,0% 100,0%

% within Instr. ,7% 1,0% 1,9% 1,2% 1,6% 1,1% 1,1% 1,3%

% Total ,1% ,5% ,6% 1,2% ,5% ,5% ,3% 1,3%

Total Count 135 397 270 802 243 374 183 800

Exp.count 135,0 397,0 270,0 802,0 243,0 374,0 183,0 800,0

% within Cat. 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%

Organization Construction
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

OC Simple Count 224 318 116 658 135 228 302 665

Exp.count 218,0 328,6 111,5 658,0 134,0 230,8 300,2 665,0

% within Cat. 34,0% 48,3% 17,6% 100,0% 20,3% 34,3% 45,4% 100,0%

% within Instr. 84,8% 79,9% 85,9% 82,6% 83,3% 81,7% 83,2% 82,7%

% Total 28,1% 39,9% 14,6% 82,6% 16,8% 28,4% 37,6% 82,7%

Mod. Count 37 74 18 129 26 47 56 129

Exp.count 42,7 64,4 21,9 129,0 26,0 44,8 58,2 129,0

% within Cat. 28,7% 57,4% 14,0% 100,0% 20,2% 36,4% 43,4% 100,0%

% within Instr. 14,0% 18,6% 13,3% 16,2% 16,0% 16,8% 15,4% 16,0%

% Total 4,6% 9,3% 2,3% 16,2% 3,2% 5,8% 7,0% 16,0%

Complex Count 3 6 1 10 1 4 5 10

Exp.count 3,3 5,0 1,7 10,0 2,0 3,5 4,5 10,0

% within Cat. 30,0% 60,0% 10,0% 100,0% 10,0% 40,0% 50,0% 100,0%

% within Instr. 1,1% 1,5% ,7% 1,3% ,6% 1,4% 1,4% 1,2%

% Total ,4% ,8% ,1% 1,3% ,1% ,5% ,6% 1,2%

Total Count 264 398 135 797 162 279 363 804

Exp.count 264,0 398,0 135,0 797,0 162,0 279,0 363,0 804,0

% within Cat. 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%
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IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

OC Simple Count 147 249 269 665 138 306 220 664

Exp.count 146,4 247,3 271,3 665,0 138,7 310,5 214,7 664,0

% within Cat. 22,1% 37,4% 40,5% 100,0% 20,8% 46,1% 33,1% 100,0%

% within Instr. 83,1% 83,3% 82,0% 82,7% 82,1% 81,4% 84,6% 82,6%

% Total 18,3% 31,0% 33,5% 82,7% 17,2% 38,1% 27,4% 82,6%

Mod. Count 29 45 55 129 28 65 37 130

Exp.count 28,4 48,0 52,6 129,0 27,2 60,8 42,0 130,0

% within Cat. 22,5% 34,9% 42,6% 100,0% 21,5% 50,0% 28,5% 100,0%

% within Instr. 16,4% 15,1% 16,8% 16,0% 16,7% 17,3% 14,2% 16,2%

% Total 3,6% 5,6% 6,8% 16,0% 3,5% 8,1% 4,6% 16,2%

Complex Count 1 5 4 10 2 5 3 10

Exp.count 2,2 3,7 4,1 10,0 2,1 4,7 3,2 10,0

% within Cat. 10,0% 50,0% 40,0% 100,0% 20,0% 50,0% 30,0% 100,0%

% within Instr. ,6% 1,7% 1,2% 1,2% 1,2% 1,3% 1,2% 1,2%

% Total ,1% ,6% ,5% 1,2% ,2% ,6% ,4% 1,2%

Total Count 177 299 328 804 168 376 260 804

Exp.count 177,0 299,0 328,0 804,0 168,0 376,0 260,0 804,0

% within Cat. 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

Organization Construction



164 · Appendix B

IV Sub group SGP Total CBP Total

Low Mod. High Low Mod. High

DF Low Count 170 114 42 326 181 110 34 325

Exp.count 147,2 132,2 46,6 326,0 158,1 120,9 46,1 325,0

% within Cat. 52,1% 35,0% 12,9% 100,0% 55,7% 33,8% 10,5% 100,0%

% within Instr. 46,8% 35,0% 36,5% 40,5% 46,3% 36,8% 29,8% 40,4%

% Total 21,1% 14,2% 5,2% 40,5% 22,5% 13,7% 4,2% 40,4%

Mod. Count 146 158 59 363 155 147 61 363

Exp.count 163,9 147,2 51,9 363,0 176,5 135,0 51,5 363,0

% within Cat. 40,2% 43,5% 16,3% 100,0% 42,7% 40,5% 16,8% 100,0%

% within Instr. 40,2% 48,5% 51,3% 45,1% 39,6% 49,2% 53,5% 45,1%

% Total 18,2% 19,7% 7,3% 45,1% 19,3% 18,3% 7,6% 45,1%

High Count 47 54 14 115 55 42 19 116

Exp.count 51,9 46,6 16,4 115,0 56,4 43,1 16,4 116,0

% within Cat. 40,9% 47,0% 12,2% 100,0% 47,4% 36,2% 16,4% 100,0%

% within Instr. 12,9% 16,6% 12,2% 14,3% 14,1% 14,0% 16,7% 14,4%

% Total 5,8% 6,7% 1,7% 14,3% 6,8% 5,2% 2,4% 14,4%

Total Count 363 326 115 804 391 299 114 804

Exp.count 363,0 326,0 115,0 804,0 391,0 299,0 114,0 804,0

% within Cat. 45,1% 40,5% 14,3% 100,0% 48,6% 37,2% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,1% 40,5% 14,3% 100,0% 48,6% 37,2% 14,2% 100,0%
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

DF Low Count 70 155 100 325 121 141 61 323

Exp.count 54,6 161,1 109,3 325,0 98,1 151,0 73,9 323,0

% within Cat. 21,5% 47,7% 30,8% 100,0% 37,5% 43,7% 18,9% 100,0%

% within Instr. 51,9% 38,9% 37,0% 40,5% 49,8% 37,7% 33,3% 40,4%

% Total 8,7% 19,3% 12,5% 40,5% 15,1% 17,6% 7,6% 40,4%

Mod. Count 48 184 129 361 90 178 92 360

Exp.count 60,7 178,9 121,4 361,0 109,4 168,3 82,4 360,0

% within Cat. 13,3% 51,0% 35,7% 100,0% 25,0% 49,4% 25,6% 100,0%

% within Instr. 35,6% 46,2% 47,8% 45,0% 37,0% 47,6% 50,3% 45,0%

% Total 6,0% 22,9% 16,1% 45,0% 11,3% 22,3% 11,5% 45,0%

High Count 17 59 41 117 32 55 30 117

Exp.count 19,7 58,0 39,3 117,0 35,5 54,7 26,8 117,0

% within Cat. 14,5% 50,4% 35,0% 100,0% 27,4% 47,0% 25,6% 100,0%

% within Instr. 12,6% 14,8% 15,2% 14,6% 13,2% 14,7% 16,4% 14,6%

% Total 2,1% 7,3% 5,1% 14,6% 4,0% 6,9% 3,8% 14,6%

Total Count 135 398 270 803 243 374 183 800

Exp.count 135,0 398,0 270,0 803,0 243,0 374,0 183,0 800,0

% within Cat. 16,8% 49,6% 33,6% 100,0% 30,4% 46,8% 22,9% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,6% 33,6% 100,0% 30,4% 46,8% 22,9% 100,0%
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

DF Low Count 131 145 46 322 79 113 132 324

Exp.count 106,5 161,0 54,5 322,0 65,2 112,3 146,5 324,0

% within Cat. 40,7% 45,0% 14,3% 100,0% 24,4% 34,9% 40,7% 100,0%

% within Instr. 49,6% 36,3% 34,1% 40,4% 48,8% 40,5% 36,3% 40,2%

% Total 16,4% 18,2% 5,8% 40,4% 9,8% 14,0% 16,4% 40,2%

Mod. Count 102 194 65 361 65 118 181 364

Exp.count 119,4 180,5 61,1 361,0 73,3 126,2 164,6 364,0

% within Cat. 28,3% 53,7% 18,0% 100,0% 17,9% 32,4% 49,7% 100,0%

% within Instr. 38,6% 48,6% 48,1% 45,2% 40,1% 42,3% 49,7% 45,2%

% Total 12,8% 24,3% 8,1% 45,2% 8,1% 14,7% 22,5% 45,2%

High Count 31 60 24 115 18 48 51 117

Exp.count 38,0 57,5 19,5 115,0 23,5 40,6 52,9 117,0

% within Cat. 27,0% 52,2% 20,9% 100,0% 15,4% 41,0% 43,6% 100,0%

% within Instr. 11,7% 15,0% 17,8% 14,4% 11,1% 17,2% 14,0% 14,5%

% Total 3,9% 7,5% 3,0% 14,4% 2,2% 6,0% 6,3% 14,5%

Total Count 264 399 135 798 162 279 364 805

Exp.count 264,0 399,0 135,0 798,0 162,0 279,0 364,0 805,0

% within Cat. 33,1% 50,0% 16,9% 100,0% 20,1% 34,7% 45,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,1% 50,0% 16,9% 100,0% 20,1% 34,7% 45,2% 100,0%
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IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

DF Low Count 81 127 117 325 80 141 103 324

Exp.count 71,9 120,7 132,4 325,0 68,0 151,3 104,6 324,0

% within Cat. 24,9% 39,1% 36,0% 100,0% 24,7% 43,5% 31,8% 100,0%

% within Instr. 45,5% 42,5% 35,7% 40,4% 47,3% 37,5% 39,6% 40,2%

% Total 10,1% 15,8% 14,5% 40,4% 9,9% 17,5% 12,8% 40,2%

Mod. Count 76 127 161 364 62 178 124 364

Exp.count 80,5 135,2 148,3 364,0 76,4 170,0 117,6 364,0

% within Cat. 20,9% 34,9% 44,2% 100,0% 17,0% 48,9% 34,1% 100,0%

% within Instr. 42,7% 42,5% 49,1% 45,2% 36,7% 47,3% 47,7% 45,2%

% Total 9,4% 15,8% 20,0% 45,2% 7,7% 22,1% 15,4% 45,2%

High Count 21 45 50 116 27 57 33 117

Exp.count 25,6 43,1 47,3 116,0 24,6 54,6 37,8 117,0

% within Cat. 18,1% 38,8% 43,1% 100,0% 23,1% 48,7% 28,2% 100,0%

% within Instr. 11,8% 15,1% 15,2% 14,4% 16,0% 15,2% 12,7% 14,5%

% Total 2,6% 5,6% 6,2% 14,4% 3,4% 7,1% 4,1% 14,5%

Total Count 178 299 328 805 169 376 260 805

Exp.count 178,0 299,0 328,0 805,0 169,0 376,0 260,0 805,0

% within Cat. 22,1% 37,1% 40,7% 100,0% 21,0% 46,7% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,1% 37,1% 40,7% 100,0% 21,0% 46,7% 32,3% 100,0%
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IV Sub group SGP Total CBP Total

Low Mod. High Low Mod. High

DST Central Count 208 162 56 426 215 150 59 424

Exp.count 192,9 172,2 60,9 426,0 206,7 157,2 60,1 424,0

% within Cat. 48,8% 38,0% 13,1% 100,0% 50,7% 35,4% 13,9% 100,0%

% within Instr. 57,1% 49,8% 48,7% 53,0% 54,8% 50,3% 51,8% 52,7%

% Total 25,9% 20,1% 7,0% 53,0% 26,7% 18,7% 7,3% 52,7%

Partial Count 125 127 49 301 141 122 40 303

Exp.count 136,3 121,7 43,1 301,0 147,7 112,3 43,0 303,0

% within Cat. 41,5% 42,2% 16,3% 100,0% 46,5% 40,3% 13,2% 100,0%

% within Instr. 34,3% 39,1% 42,6% 37,4% 36,0% 40,9% 35,1% 37,7%

% Total 15,5% 15,8% 6,1% 37,4% 17,5% 15,2% 5,0% 37,7%

Decentr. Count 31 36 10 77 36 26 15 77

Exp.count 34,9 31,1 11,0 77,0 37,5 28,5 10,9 77,0

% within Cat. 40,3% 46,8% 13,0% 100,0% 46,8% 33,8% 19,5% 100,0%

% within Instr. 8,5% 11,1% 8,7% 9,6% 9,2% 8,7% 13,2% 9,6%

% Total 3,9% 4,5% 1,2% 9,6% 4,5% 3,2% 1,9% 9,6%

Total Count 364 325 115 804 392 298 114 804

Exp.count 364,0 325,0 115,0 804,0 392,0 298,0 114,0 804,0

% within Cat. 45,3% 40,4% 14,3% 100,0% 48,8% 37,1% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,3% 40,4% 14,3% 100,0% 48,8% 37,1% 14,2% 100,0%
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

DST Central Count 79 211 135 425 138 187 97 422

Exp.count 71,5 210,1 143,4 425,0 128,5 197,0 96,4 422,0

% within Cat. 18,6% 49,6% 31,8% 100,0% 32,7% 44,3% 23,0% 100,0%

% within Instr. 58,5% 53,1% 49,8% 52,9% 56,6% 50,0% 53,0% 52,7%

% Total 9,8% 26,3% 16,8% 52,9% 17,2% 23,3% 12,1% 52,7%

Partial Count 47 146 108 301 86 147 68 301

Exp.count 50,6 148,8 101,6 301,0 91,7 140,5 68,8 301,0

% within Cat. 15,6% 48,5% 35,9% 100,0% 28,6% 48,8% 22,6% 100,0%

% within Instr. 34,8% 36,8% 39,9% 37,5% 35,2% 39,3% 37,2% 37,6%

% Total 5,9% 18,2% 13,4% 37,5% 10,7% 18,4% 8,5% 37,6%

Decentr. Count 9 40 28 77 20 40 18 78

Exp.count 12,9 38,1 26,0 77,0 23,8 36,4 17,8 78,0

% within Cat. 11,7% 51,9% 36,4% 100,0% 25,6% 51,3% 23,1% 100,0%

% within Instr. 6,7% 10,1% 10,3% 9,6% 8,2% 10,7% 9,8% 9,7%

% Total 1,1% 5,0% 3,5% 9,6% 2,5% 5,0% 2,2% 9,7%

Total Count 135 397 271 803 244 374 183 801

Exp.count 135,0 397,0 271,0 803,0 244,0 374,0 183,0 801,0

% within Cat. 16,8% 49,4% 33,7% 100,0% 30,5% 46,7% 22,8% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,4% 33,7% 100,0% 30,5% 46,7% 22,8% 100,0%
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

DST Central Count 156 197 66 419 104 149 171 424

Exp.count 139,1 209,0 70,9 419,0 85,3 147,0 191,7 424,0

% within Cat. 37,2% 47,0% 15,8% 100,0% 24,5% 35,1% 40,3% 100,0%

% within Instr. 58,9% 49,5% 48,9% 52,5% 64,2% 53,4% 47,0% 52,7%

% Total 19,5% 24,7% 8,3% 52,5% 12,9% 18,5% 21,2% 52,7%

Partial Count 85 161 56 302 42 107 154 303

Exp.count 100,3 150,6 51,1 302,0 61,0 105,0 137,0 303,0

% within Cat. 28,1% 53,3% 18,5% 100,0% 13,9% 35,3% 50,8% 100,0%

% within Instr. 32,1% 40,5% 41,5% 37,8% 25,9% 38,4% 42,3% 37,6%

% Total 10,7% 20,2% 7,0% 37,8% 5,2% 13,3% 19,1% 37,6%

Decentr. Count 24 40 13 77 16 23 39 78

Exp.count 25,6 38,4 13,0 77,0 15,7 27,0 35,3 78,0

% within Cat. 31,2% 51,9% 16,9% 100,0% 20,5% 29,5% 50,0% 100,0%

% within Instr. 9,1% 10,1% 9,6% 9,6% 9,9% 8,2% 10,7% 9,7%

% Total 3,0% 5,0% 1,6% 9,6% 2,0% 2,9% 4,8% 9,7%

Total Count 265 398 135 798 162 279 364 805

Exp.count 265,0 398,0 135,0 798,0 162,0 279,0 364,0 805,0

% within Cat. 33,2% 49,9% 16,9% 100,0% 20,1% 34,7% 45,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,2% 49,9% 16,9% 100,0% 20,1% 34,7% 45,2% 100,0%
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IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

DST Central Count 109 153 162 424 104 195 125 424

Exp.count 93,2 158,0 172,8 424,0 88,5 198,6 136,9 424,0

% within Cat. 25,7% 36,1% 38,2% 100,0% 24,5% 46,0% 29,5% 100,0%

% within Instr. 61,6% 51,0% 49,4% 52,7% 61,9% 51,7% 48,1% 52,7%

% Total 13,5% 19,0% 20,1% 52,7% 12,9% 24,2% 15,5% 52,7%

Partial Count 55 117 131 303 51 150 103 304

Exp.count 66,6 112,9 123,5 303,0 63,4 142,4 98,2 304,0

% within Cat. 18,2% 38,6% 43,2% 100,0% 16,8% 49,3% 33,9% 100,0%

% within Instr. 31,1% 39,0% 39,9% 37,6% 30,4% 39,8% 39,6% 37,8%

% Total 6,8% 14,5% 16,3% 37,6% 6,3% 18,6% 12,8% 37,8%

Decentr. Count 13 30 35 78 13 32 32 77

Exp.count 17,2 29,1 31,8 78,0 16,1 36,1 24,9 77,0

% within Cat. 16,7% 38,5% 44,9% 100,0% 16,9% 41,6% 41,6% 100,0%

% within Instr. 7,3% 10,0% 10,7% 9,7% 7,7% 8,5% 12,3% 9,6%

% Total 1,6% 3,7% 4,3% 9,7% 1,6% 4,0% 4,0% 9,6%

Total Count 177 300 328 805 168 377 260 805

Exp.count 177,0 300,0 328,0 805,0 168,0 377,0 260,0 805,0

% within Cat. 22,0% 37,3% 40,7% 100,0% 20,9% 46,8% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,0% 37,3% 40,7% 100,0% 20,9% 46,8% 32,3% 100,0%
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IV Sub group SGP Total CBP Total

Low Mod. High Low Mod. High

SMF Short Count 159 114 32 305 160 106 39 305

Exp.count 137,9 123,4 43,7 305,0 148,5 113,2 43,3 305,0

% within Cat. 52,1% 37,4% 10,5% 100,0% 52,5% 34,8% 12,8% 100,0%

% within Instr. 43,8% 35,1% 27,8% 38,0% 40,9% 35,6% 34,2% 38,0%

% Total 19,8% 14,2% 4,0% 38,0% 19,9% 13,2% 4,9% 38,0%

Mod. Count 120 134 45 299 136 121 41 298

Exp.count 135,2 121,0 42,8 299,0 145,1 110,6 42,3 298,0

% within Cat. 40,1% 44,8% 15,1% 100,0% 45,6% 40,6% 13,8% 100,0%

% within Instr. 33,1% 41,2% 39,1% 37,2% 34,8% 40,6% 36,0% 37,1%

% Total 14,9% 16,7% 5,6% 37,2% 16,9% 15,1% 5,1% 37,1%

Long Count 84 77 38 199 95 71 34 200

Exp.count 90,0 80,5 28,5 199,0 97,4 74,2 28,4 200,0

% within Cat. 42,2% 38,7% 19,1% 100,0% 47,5% 35,5% 17,0% 100,0%

% within Instr. 23,1% 23,7% 33,0% 24,8% 24,3% 23,8% 29,8% 24,9%

% Total 10,5% 9,6% 4,7% 24,8% 11,8% 8,8% 4,2% 24,9%

Total Count 363 325 115 803 391 298 114 803

Exp.count 363,0 325,0 115,0 803,0 391,0 298,0 114,0 803,0

% within Cat. 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

SMF Short Count 58 151 97 306 117 131 55 303

Exp.count 51,5 151,5 103,0 306,0 92,0 141,7 69,3 303,0

% within Cat. 19,0% 49,3% 31,7% 100,0% 38,6% 43,2% 18,2% 100,0%

% within Instr. 43,0% 38,0% 35,9% 38,2% 48,1% 35,0% 30,1% 37,9%

% Total 7,2% 18,8% 12,1% 38,2% 14,6% 16,4% 6,9% 37,9%

Mod. Count 40 153 103 296 63 166 69 298

Exp.count 49,8 146,5 99,7 296,0 90,5 139,3 68,2 298,0

% within Cat. 13,5% 51,7% 34,8% 100,0% 21,1% 55,7% 23,2% 100,0%

% within Instr. 29,6% 38,5% 38,1% 36,9% 25,9% 44,4% 37,7% 37,3%

% Total 5,0% 19,1% 12,8% 36,9% 7,9% 20,8% 8,6% 37,3%

Long Count 37 93 70 200 63 77 59 199

Exp.count 33,7 99,0 67,3 200,0 60,4 93,0 45,5 199,0

% within Cat. 18,5% 46,5% 35,0% 100,0% 31,7% 38,7% 29,6% 100,0%

% within Instr. 27,4% 23,4% 25,9% 24,9% 25,9% 20,6% 32,2% 24,9%

% Total 4,6% 11,6% 8,7% 24,9% 7,9% 9,6% 7,4% 24,9%

Total Count 135 397 270 802 243 374 183 800

Exp.count 135,0 397,0 270,0 802,0 243,0 374,0 183,0 800,0

% within Cat. 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

SMF Short Count 126 132 44 302 80 108 118 306

Exp.count 100,0 150,8 51,2 302,0 61,7 106,2 138,2 306,0

% within Cat. 41,7% 43,7% 14,6% 100,0% 26,1% 35,3% 38,6% 100,0%

% within Instr. 47,7% 33,2% 32,6% 37,9% 49,4% 38,7% 32,5% 38,1%

% Total 15,8% 16,6% 5,5% 37,9% 10,0% 13,4% 14,7% 38,1%

Mod. Count 79 169 48 296 51 99 149 299

Exp.count 98,0 147,8 50,1 296,0 60,2 103,8 135,0 299,0

% within Cat. 26,7% 57,1% 16,2% 100,0% 17,1% 33,1% 49,8% 100,0%

% within Instr. 29,9% 42,5% 35,6% 37,1% 31,5% 35,5% 41,0% 37,2%

% Total 9,9% 21,2% 6,0% 37,1% 6,3% 12,3% 18,5% 37,2%

Long Count 59 97 43 199 31 72 96 199

Exp.count 65,9 99,4 33,7 199,0 40,1 69,1 89,8 199,0

% within Cat. 29,6% 48,7% 21,6% 100,0% 15,6% 36,2% 48,2% 100,0%

% within Instr. 22,3% 24,4% 31,9% 25,0% 19,1% 25,8% 26,4% 24,8%

% Total 7,4% 12,2% 5,4% 25,0% 3,9% 9,0% 11,9% 24,8%

Total Count 264 398 135 797 162 279 363 804

Exp.count 264,0 398,0 135,0 797,0 162,0 279,0 363,0 804,0

% within Cat. 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%

Strategy Management Focus



Appendix B · 175

IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

SMF Short Count 78 117 111 306 73 142 91 306

Exp.count 67,4 113,8 124,8 306,0 63,9 143,1 99,0 306,0

% within Cat. 25,5% 38,2% 36,3% 100,0% 23,9% 46,4% 29,7% 100,0%

% within Instr. 44,1% 39,1% 33,8% 38,1% 43,5% 37,8% 35,0% 38,1%

% Total 9,7% 14,6% 13,8% 38,1% 9,1% 17,7% 11,3% 38,1%

Mod. Count 53 120 126 299 50 157 92 299

Exp.count 65,8 111,2 122,0 299,0 62,5 139,8 96,7 299,0

% within Cat. 17,7% 40,1% 42,1% 100,0% 16,7% 52,5% 30,8% 100,0%

% within Instr. 29,9% 40,1% 38,4% 37,2% 29,8% 41,8% 35,4% 37,2%

% Total 6,6% 14,9% 15,7% 37,2% 6,2% 19,5% 11,4% 37,2%

Long Count 46 62 91 199 45 77 77 199

Exp.count 43,8 74,0 81,2 199,0 41,6 93,1 64,4 199,0

% within Cat. 23,1% 31,2% 45,7% 100,0% 22,6% 38,7% 38,7% 100,0%

% within Instr. 26,0% 20,7% 27,7% 24,8% 26,8% 20,5% 29,6% 24,8%

% Total 5,7% 7,7% 11,3% 24,8% 5,6% 9,6% 9,6% 24,8%

Total Count 177 299 328 804 168 376 260 804

Exp.count 177,0 299,0 328,0 804,0 168,0 376,0 260,0 804,0

% within Cat. 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

Strategy Management Focus
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IV Sub group SGP Total CBP Total

Low Mod. High Low Mod. High

DS Low Count 263 222 73 558 287 197 73 557

Exp.count 252,2 225,8 79,9 558,0 271,2 206,7 79,1 557,0

% within Cat. 47,1% 39,8% 13,1% 100,0% 51,5% 35,4% 13,1% 100,0%

% within Instr. 72,5% 68,3% 63,5% 69,5% 73,4% 66,1% 64,0% 69,4%

% Total 32,8% 27,6% 9,1% 69,5% 35,7% 24,5% 9,1% 69,4%

Mod. Count 85 82 27 194 86 85 24 195

Exp.count 87,7 78,5 27,8 194,0 95,0 72,4 27,7 195,0

% within Cat. 43,8% 42,3% 13,9% 100,0% 44,1% 43,6% 12,3% 100,0%

% within Instr. 23,4% 25,2% 23,5% 24,2% 22,0% 28,5% 21,1% 24,3%

% Total 10,6% 10,2% 3,4% 24,2% 10,7% 10,6% 3,0% 24,3%

High Count 15 21 15 51 18 16 17 51

Exp.count 23,1 20,6 7,3 51,0 24,8 18,9 7,2 51,0

% within Cat. 29,4% 41,2% 29,4% 100,0% 35,3% 31,4% 33,3% 100,0%

% within Instr. 4,1% 6,5% 13,0% 6,4% 4,6% 5,4% 14,9% 6,4%

% Total 1,9% 2,6% 1,9% 6,4% 2,2% 2,0% 2,1% 6,4%

Total Count 363 325 115 803 391 298 114 803

Exp.count 363,0 325,0 115,0 803,0 391,0 298,0 114,0 803,0

% within Cat. 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 45,2% 40,5% 14,3% 100,0% 48,7% 37,1% 14,2% 100,0%
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IV Sub group EI Total VA Total

Low Mod. High Low Mod. High

DS Low Count 103 264 189 556 185 242 126 553

Exp.count 93,6 275,2 187,2 556,0 168,0 258,5 126,5 553,0

% within Cat. 18,5% 47,5% 34,0% 100,0% 33,5% 43,6% 23,0% 100,0%

% within Instr. 76,3% 66,5% 70,0% 69,3% 76,1% 64,4% 69,4% 69,1%

% Total 12,8% 32,9% 23,6% 69,3% 23,1% 30,1% 15,9% 69,1%

Mod. Count 27 104 64 195 46 110 40 196

Exp.count 32,8 96,5 65,6 195,0 59,5 91,6 44,8 196,0

% within Cat. 13,8% 53,3% 32,8% 100,0% 23,5% 56,1% 20,4% 100,0%

% within Instr. 20,0% 26,2% 23,7% 24,3% 18,9% 29,4% 21,9% 24,5%

% Total 3,4% 13,0% 8,0% 24,3% 5,8% 13,8% 5,0% 24,5%

High Count 5 29 17 51 12 23 16 51

Exp.count 8,6 25,2 17,2 51,0 15,5 23,8 11,7 51,0

% within Cat. 9,8% 56,9% 33,3% 100,0% 23,5% 45,1% 31,4% 100,0%

% within Instr. 3,7% 7,3% 6,3% 6,4% 4,9% 6,1% 8,7% 6,4%

% Total ,6% 3,6% 2,1% 6,4% 1,5% 2,9% 2,0% 6,4%

Total Count 135 397 270 802 243 374 183 800

Exp.count 135,0 397,0 270,0 802,0 243,0 374,0 183,0 800,0

% within Cat. 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 16,8% 49,5% 33,7% 100,0% 30,4% 46,8% 22,9% 100,0%

Strategy Management Focus
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IV Sub group CC Total Grants Total

Low Mod. High Low Mod. High

DS Low Count 190 269 93 552 116 192 249 557

Exp.count 182,8 275,7 93,5 552,0 112,2 193,3 251,5 557,0

% within Cat. 34,4% 48,7% 16,8% 100,0% 20,8% 34,5% 44,7% 100,0%

% within Instr. 72,0% 67,6% 68,9% 69,3% 71,6% 68,8% 68,6% 69,3%

% Total 23,8% 33,8% 11,7% 69,3% 14,4% 23,9% 31,0% 69,3%

Mod. Count 59 106 30 195 35 74 87 196

Exp.count 64,6 97,4 33,0 195,0 39,5 68,0 88,5 196,0

% within Cat. 30,3% 54,4% 15,4% 100,0% 17,9% 37,8% 44,4% 100,0%

% within Instr. 22,3% 26,6% 22,2% 24,5% 21,6% 26,5% 24,0% 24,4%

% Total 7,4% 13,3% 3,8% 24,5% 4,4% 9,2% 10,8% 24,4%

High Count 15 23 12 50 11 13 27 51

Exp.count 16,6 25,0 8,5 50,0 10,3 17,7 23,0 51,0

% within Cat. 30,0% 46,0% 24,0% 100,0% 21,6% 25,5% 52,9% 100,0%

% within Instr. 5,7% 5,8% 8,9% 6,3% 6,8% 4,7% 7,4% 6,3%

% Total 1,9% 2,9% 1,5% 6,3% 1,4% 1,6% 3,4% 6,3%

Total Count 264 398 135 797 162 279 363 804

Exp.count 264,0 398,0 135,0 797,0 162,0 279,0 363,0 804,0

% within Cat. 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 33,1% 49,9% 16,9% 100,0% 20,1% 34,7% 45,1% 100,0%
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IV Sub group Taxation Total Legislation Total

Low Mod. High Low Mod. High

DS Low Count 130 212 215 557 122 260 175 557

Exp.count 122,6 207,1 227,2 557,0 116,4 260,5 180,1 557,0

% within Cat. 23,3% 38,1% 38,6% 100,0% 21,9% 46,7% 31,4% 100,0%

% within Instr. 73,4% 70,9% 65,5% 69,3% 72,6% 69,1% 67,3% 69,3%

% Total 16,2% 26,4% 26,7% 69,3% 15,2% 32,3% 21,8% 69,3%

Mod. Count 39 73 84 196 36 95 65 196

Exp.count 43,1 72,9 80,0 196,0 41,0 91,7 63,4 196,0

% within Cat. 19,9% 37,2% 42,9% 100,0% 18,4% 48,5% 33,2% 100,0%

% within Instr. 22,0% 24,4% 25,6% 24,4% 21,4% 25,3% 25,0% 24,4%

% Total 4,9% 9,1% 10,4% 24,4% 4,5% 11,8% 8,1% 24,4%

High Count 8 14 29 51 10 21 20 51

Exp.count 11,2 19,0 20,8 51,0 10,7 23,9 16,5 51,0

% within Cat. 15,7% 27,5% 56,9% 100,0% 19,6% 41,2% 39,2% 100,0%

% within Instr. 4,5% 4,7% 8,8% 6,3% 6,0% 5,6% 7,7% 6,3%

% Total 1,0% 1,7% 3,6% 6,3% 1,2% 2,6% 2,5% 6,3%

Total Count 177 299 328 804 168 376 260 804

Exp.count 177,0 299,0 328,0 804,0 168,0 376,0 260,0 804,0

% within Cat. 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

% within Instr. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

% Total 22,0% 37,2% 40,8% 100,0% 20,9% 46,8% 32,3% 100,0%

Strategy Management Focus

Legend:
Exp.count: Expected count
% within Cat.: percentage within independent variable
% within Instr.: percentage within dependent variable
Mod.: Moderate
Partial: Partially decentralized
Decentral: Decentralized
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Q.1 “How many employees, measured in full time equivalents work at your 
company?” 
(measure date June 1st  2008)

Answer categories

[continuous]

Q.3 “To what extent do you agree with the following statements: I see 
sustainable innovation processes as …” 

Answer categories

Q.3.1. … an opportunity to make profit Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.3.2. … a  duty: it’s a normal part of business Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.3.3. … a cost to my company Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.3.4. … something that does not apply to my company Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.2 “Please indicate which description fits your company best.”
Tick for each question the box which fits your company best. Choose the middle box if your company fits the ‘in between’ situation 
best.

1 2 3

Q.2.1 Simple organization construction* Complex organization construction

Q.2.2 No written records of strategy and management All strategy and management recorded in 
written documents

Q.2.3 You make your own decisions (central decision 
making)

Employees have delegated decision 
powers (decentralized decision making)

Q.2.4 My company focuses on maximum one year 
ahead (short term focus)

My company looks longer than one year 
ahead (long term focus)

Q.2.5 There are no employees dedicated to (sustaina-
ble) innovation in their function.

There are employees who are specifically 
dedicated to (sustainable) innovation 

On SME characteristics variables: 

On Sustainability orientation variables: 

* Organization construction = degree of complexity in the functional structure of your company, e.g. management tiers and functional 
departments. 
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Q.4 “To what extent do you agree with the following statements on internal 
drivers for sustainable innovation processes in your company” 

Answer categories

Q.4.1. There is little time to dedicate myself or my employees to sustainable 
innovation projects

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.4.2. My personnel is properly skilled to implement sustainable innovation 
processes

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.4.3. It is difficult to gain access to external capital from financial instituti-
ons to invest in sustainable innovation processes

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.4.4. I have insufficient knowledge on sustainable innovation and develop-
ments in the market on this subject to be able to implement them in 
my company

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.5 “To what extent do you agree with the following statements on external 
drivers for sustainable innovation processes in your company” 

Answer categories

Q.5.1. I feel social pressure (public opinion, NGOs, etc.) to include 
sustainability

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.5.2. My customers demand sustainable products or services Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.5.3. My suppliers offer possibilities to integrate sustainability in my 
products, services or processes

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.5.4. I want to have a competitive edge on my peers Totally disagree, disagree, not disagree/
not agree, agree, totally agree

Q.5.5. I want to anticipate on future legislation to avoid unexpected 
investments

Totally disagree, disagree, not disagree/
not agree, agree, totally agree

On Business competences & resources variables: 

On Network interface context variables:
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Q.6 “Did you cooperate with one or more of the following stakeholders in the 
past three years on sustainable innovation processes within your company” 

Answer categories

Q.6.1. Customers Yes, no 

Q.6.2. Suppliers Yes, no 

Q.6.3. Peers Yes, no 

Q.6.4. Knowledge institutions Yes, no 

Q.6.5. Consultants Yes, no 

Q.6.6. Trade associations Yes, no 

Q.6.7. Municipality Yes, no 

Q.6.8. Province Yes, no 

Q.6.9. National governmental institutions Yes, no 

Q.6.10. None Yes, no 

Q.7 On the respondent’s background Answer categories

Q.7.1. In which sector is your company active? Installation sector, Building and construc-
tion sector, Rubber and plastics industry, 
Graphic media sector

Q.7.2. What is your age? -continuous-

Q.7.3. What is your gender? Male / female

Q.6.4. What is your highest, completed education? Primary school, Secondary school, 
Vocational education (MBO/MTS), Higher 
education (HBO/HTS) and university

On Stakeholder cooperation variables

On Background of owner manager variables

Please note here that within stakeholder cooperation no social stakeholder such as NGOs or local committee was included. In the original 
questionnaire, the option ‘other, such as NGO’ was originally included in question 6, but yielded no results. Therefore, this factor was remo-
ved from the independent variables list.
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Q.8 “Did you include one or more of the following sustainability issues in 
innovation processes within your company, in the past three years?” 

Answer categories

Q.8.1. Energy (reduction, switch to alternative biobased sources, etc.) Yes, no 

Q.8.2. Waste (separation, prevention, recycling, deposit systems, etc.) Yes, no 

Q.8.3. Water (reduction, etc.) Yes, no 

Q.8.4. Emissions to air, soil, water (prevention, reduction, etc.) Yes, no 

Q.8.5. Materials & resources (reduction, switch to alternative resources, 
etc.)

Yes, no 

Q.8.6. Biodiversity (nature conservation, protection of endangered species, 
etc.)

Yes, no 

Q.8.7. Transport (reduction, alternative modes of transport, etc.) Yes, no 

Q.8.8. Certification (certification of management systems, use/sale of 
certified/labelled products, etc.)

Yes, no 

Q.8.9. Employees (health, safety, labour conditions, education, etc.) Yes, no 

Q.8.10. Integrity (human rights, anti-corruption, fair trade, etc.) Yes, no 

Q.8.11. Supply chain cooperation Yes, no 

On sustainable innovation processes



Appendix D: General formula for 
Partial F-test in block j LMR

    
SSR (block 1 | block 2,3,4,5,6)

Partial test statistic F =   
MSE

SSR = Sum of squares due to regression
MSE = Mean square error
Rejection region: F > F0.05, with k numerate degrees of freedom and [n-(k+1)] denominator 
degrees of freedom
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Summary
Aim of this study

This dissertation aims to provide a deeper understanding and conceptualization on the internal and 
external factors that influence the sustainable innovation processes within Dutch small and medium-sized 
enterprises (SMEs) in general and in production sectors specifically. The research topic of sustainable innova-
tion processes within SMEs is embedded within the field of sustainable development, corporate sustainability 
and the problems these concepts intend to address. These problems can also be described as the sustaina-
bility challenge for business. Technological and economic developments have led to both economic growth 
and human welfare, but also resulted in large scale negative impacts on both humans and ecosystems. The 
current financial and ecological crises also reveal shortcomings in the economic system, the upcoming end 
of fossil resources, far reaching consequences of climate change and biodiversity degradation. This calls for 
action from a wide range of stakeholders to move towards sustainable development.

Sustainable innovation can be regarded as the implementation concept of sustainable development. 
The business approach of sustainable development is translated in corporate sustainability (also known as 
corporate social responsibility). Within this concept, companies integrate social, environmental and economic 
issues in their core business operations in order to create value, ensure long run survival, and incorporate 
stakeholders’ concerns in business decisions. Corporate sustainability is about continuity, longevity and eco-
nomic viability, while also sustaining the opportunities of (developing) countries and future generations to fulfil 
their needs. Sustainable innovation is defined here as the development and renewal of products, services, 
processes and organization, which improve the business performance on social, environmental and econo-
mic issues on the short and long term. Sustainable innovation discerns itself from conventional innovation by 
its ambitions, direction and integration of stakeholder concerns. Sustainable innovation processes include 
the necessary decision processes and activities to produce sustainable innovations, including their creation, 
implementation and commercialisation.

Although most recorded best practices and scientific literature on corporate sustainability or sustai-
nable innovation cover large and/or multinational companies, it is not an issue for them alone. SMEs have a 
role to play as well. There are many differences between SMEs and large companies that surpass their defini-
tion in headcount. SMEs are by no means less (sustainable) innovative as large companies, but have their own 
way of doing business. Also, the approaches on sustainable development and innovation used with and within 
large, multinational corporations cannot be ‘transplanted’ within the context of SMEs, without regard for their 
specific characteristics, needs and abilities.

This dissertation aims to gain more insight in the factors that influence sustainable innovation pro-
cesses within an SME context. This contributes to the body of scientific knowledge significantly, since there 
is no validated conceptual model on sustainable innovation processes specified for SMEs available to date. 
This model has to be build on insights and lessons learned from theories adjacent to the concept of sustaina-
ble innovation and corporate sustainability, including innovation theory, sustainable development, and SMEs/
entrepreneurship.
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This dissertation aims to contribute to the understanding of diversity within SMEs of their role, orien-
tations, competences and contact with external stakeholders. It illustrates the translation of the transition 
towards sustainable development into business decisions and activities in order to achieve a better environ-
mental, social and economic performance. The main research question of this study is formulated as follows:

Which factors are crucial for sustainable innovation processes within SMEs in production sectors?

Sub research questions involve the following:
What are SMEs? 1. 
What are sustainable innovation processes?2. 
How do SMEs translate the concept of sustainable innovation into practice?3. 
What (dis-)similarities between SMEs from different sectors can be found on factors influencing sustaina-4. 
ble innovation processes?
How do SMEs perceive the influence of governmental instruments on their sustainable innovation 5. 
processes?
Which internal and external factors influence sustainable innovation processes within SMEs?6. 
To what degree are internal and external factors crucial for sustainable innovation processes within SMEs 7. 
in production sectors?

To answer these research questions, it is necessary to clarify the concepts used in this dissertation. 
Defining the concepts also serves to contribute to consensus-building in the scientific community. In practice 
as well we see little consensus on the interpretation of sustainability and innovation. Defining the concepts, 
their operationalization and scope is therefore necessary to meaningfully analyze sustainable innovation pro-
cesses within SMEs and is an important part within this dissertation. The concepts and their definition is 
mentioned below.

Sustainable development · : development that seeks to meet the needs of the present generation without 
diminishing the possibilities of meeting those of future generations. 
Corporate sustainability · : the voluntary integration of environment, social and economical aspects in the core 
business operations of a company, involving stakeholder concerns in business decisions and cooperating 
within the supply chain on improving the business performance in the short and long term.
Innovation · : the renewal or improvement of products, services, technological and organizational processes, 
including its commercialization (introduction to the market); newness is relative to the company and/or 
market.
Sustainable innovation · : innovation in which the renewal or improvement of products, services, technological 
or organizational processes not only delivers an improved economic performance, but also an enhanced 
environmental and social performance, both in short and long term.
Sustainable innovation processes · : the decision making, design and implementation processes involved with 
sustainable innovation.
Small and medium-sized enterprises (SMEs) · : companies with less than 250 employees; stereotype charac-
teristics are the dominant role of the owner manager, resource poverty in terms of capital, time, knowledge 
and skilled personnel, flexible organization capacities, focus on the short term, strong local and regional 
focus, high prevalence of family businesses and low degree of formalization.
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Next to the definition and operationalization of these concepts, the antecedents and relations between 
the concepts is studied empirically. Until now, little empirical research has been done on the nexus between 
corporate sustainability, innovation and SMEs. There are many studies on the separate fields, as well as on 
environmental innovations (predominantly technological improvement and environmental management sys-
tems) within an SME context. The knowledge generated within this dissertation is important because of the 
relevance of SMEs for the Dutch economy. It also indicates their aggregated impact on environment and soci-
ety, and the importance of innovation to take the necessary further steps in the transition towards sustainable 
development. 

Data gathering & methodology
The research question is answered using results from empirical qualitative and quantitative research 

projects. The Dutch situation is the starting point for research on sustainable innovation processes within 
SMEs. The focus is on SMEs from production sectors, more specifically from the rubber and plastics industry, 
the building and construction sector, the installation sector and the graphic media industry. Production com-
panies are a multifaceted part of the economy, including the commercial production and sale of goods from 
raw (natural) resources or intermediate products. All data were collected in the period July 2005 – February 
2009. This period was marked by a relatively stable economic climate. 3 qualitative projects (interviewing), 1 
quantitative project (questionnaire) have assisted the birth of this dissertation. 

Results 
The results include a summary of the four empirical chapters of this dissertation. They are briefly  

  reviewed below. 

Chapter 2
This chapter introduces the combination of insights from innovation theory, sustainable development 

practice and small business characteristics to unlock new knowledge on factors that influence the translation 
on of sustainable innovation within small and medium-sized enterprises (SMEs) into practice. The sustaina-
bility themes and activities as described for large companies (i.e. in the sustainability reporting and manage-
ment literature) were used as starting point in this study. It presents empiric results of the PRIMA Project 
conducted within the rubber and plastics industry (RPI) on sustainable innovation activities. 

It was concluded that many sustainable innovations are directed at the improvement of technological 
processes (eco-efficiency) and to lower costs of production. These innovations can be seen as incremental. 
Companies with sustainability integrated in their orientation and innovation processes show value creation: 
the development of products new to the market (radical innovations) and cooperation with stakeholders. The 
PRIMA project shows that more insight in the combination of innovative characteristics of SMEs and the (e)
valuation of their sustainable innovation efforts provides opportunities to improve the sustainability perfor-
mance of SMEs.
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Chapter 3
This chapter aims to provide more insight in the influencing factors of sustainable innovation proces-

ses within SMEs, by creating a new conceptual model. A case study was carried out in the rubber and plastics 
and building and construction industry. Evidence suggests four main conclusions: differences in how influen-
cing factors are perceived within sectors are larger than those between sectors; internal factors have more 
influence than external factors; economic relations have more influence than other stakeholders; and positive 
influences have a different ranking than negative ones. Success is attributed to sustainability orientation and 
business competences, whereas failure originates in the network interface. 

Chapter 4
While SMEs are traditionally considered as a homogeneous group with stereotype characteristics, this 

study gives evidence to the existence of more variety within SMEs and a strong indication that SME characte-
ristics can explain differences in perceived influence of governmental instruments on sustainable innovation 
processes. A new conceptual model was developed to describe the explanatory power of six SME characte-
ristics. It was used to test the research hypothesis “there is a positive relation between SME characteristics 
and perceived influence of governmental instruments on sustainable innovation processes” on eight different 
governmental instruments. The empirical, quantitative study was performed in the Dutch installation sector 
(2008). Results showed that the hypothesis is partially supported. The relevant SME characteristics provide 
guidelines to define target groups of SMEs and direct more customized and specialized instruments at them, 
with higher effect and efficiency levels. 

Chapter 5
This chapter examines the crucial factors that influence sustainable innovation processes within small 

and medium-sized enterprises (SMEs). It combines insights from innovation theory, sustainable development 
and SMEs and presents a new conceptual model based on 31 internal and external factors. The research 
hypothesis is formulated as follows “there is a positive relation between the internal and external factors on 
sustainable innovation processes within SMEs”. To measure sustainable innovation processes, a proxy variable 
was constructed based on the eleven different sustainability themes which can be included in innovation pro-
cesses of the company. The results from the empirical, quantitative study performed in the Dutch installation 
sector, rubber and plastics industry, building and construction sector and graphic media industry (2008-2009) 
provided evidence that only seven high influence factors contribute significantly to the regression model: duty, 
skilled personnel, suppliers, trade associations, degree of formalization, customers and national governmental 
institutions. This contradicts earlier findings that when measured individually or in categories, respondents 
tend to attribute influence to almost all factors. 

Overall conclusions
Results from the quantitative study performed in four production sectors revealed that only seven 

factors contribute significantly to sustainable innovation processes within SMEs. These factors have a cru-
cial influence on these processes and are therefore presented as ‘high influence’ factors in this dissertation. 
These high influence factors include (in order of contributing proportion) duty, skilled personnel, suppliers, 
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trade associations, degree of formalization, customers and national governmental institutions. It is concluded 
that measured in their relative context, only a few factors matter. These findings have resulted in the formula-
tion of a new conceptual model, see figure 1. 

Other important findings are: 
Sustainable innovation is portrayed as the implementation phase of sustainable development and corporate  ·
sustainability. As sustainable innovation is defined by the integration of people, planet and profit, an integral 
approach should not be abandoned. The whole is more than the sum of its parts. Only the combination of 
sustainability issues does justice to the complexity of the concept.
There are different groups of SMEs, which implies that a specified approach will lead to higher effectiveness  ·
and efficiency of the stimulation of sustainable innovation processes within SMEs. This goes beyond the 
traditional tripartite classification of frontrunners, followers and laggards and uses SME characteristics, 
sustainability orientation, business competences and resources, network interface context and background 
of owner-manager.
There are a number of ‘high influence’ factors which draw the outline for stimulation opportunities, but there  ·
are also other, contextual factors which can fine tune these different approaches. 
Knowledge on the workings of influencing factors can be used by SMEs or other stakeholders, like gover- ·
nments or intermediary organizations, to stimulate or steer sustainable innovation into a certain direction. 
However, it is clear that not all factors are easily manipulated because of their rigidity or attitudinal nature.
The often used tripartite classification of companies in frontrunners, followers and laggards is too generic,  ·
and leads to situations in which suboptimal instruments or solutions are developed, which do not connect 
sufficiently with the needs and action perspectives of different types of SMEs.
Despite the fact that within literature on SMEs and innovation a lack of resources (money, time, knowledge,  ·
personnel) often is designated to be the main barrier for innovation processes, this was not reflected in the 
results of this dissertation: it appears that many SMEs are able to overcome the shortcomings by enhancing 
the skills (and motivation) of their personnel and cooperating with stakeholders (predominantly in the sup-
ply chain). Skilled personnel is the only factor of business competences and resources within the seven 
‘high influence’-factors to have a significant contribution to sustainable innovation processes within SMEs. 
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In general, the success of a company is greatly determined by the motivation, skills, and qualities of its 
employees. These can be influenced by the owner-manager to a large extent by elements such as personal 
charisma, employment conditions, human resources development, work atmosphere, communication, and 
leadership style.
The translation of sustainable innovation by SMEs is that of incremental, little steps and changes in pro- ·
ducts, processes, services and organization rather than radically new, transformative technologies from the 
pipelines of fundamental research. As the issues of sustainable development are abstract or not associated 
their own (daily) business operations from the owner-manager’s perspective, this translation issue will be 
one of the most important topics of future research and practical applications in the years to come. This dis-
sertation makes clear that sustainable innovation processes offer many opportunities for SMEs to improve 
their competitiveness, reduce costs and enlarge annual sales and turnover, while enhancing their environ-
mental and social performance.
The seven ‘high influence’-factors are the only relevant factors for all sectors studied. However, they can  ·
have different relative weights within the different sectors, leading to different sustainable innovation outco-
mes. Therefore, it is possible that a sector is ‘more sustainable innovative’ than another.

Relevance
Scientific relevance
This dissertation contributes to the body of scientific knowledge significantly, since there is no valida-

ted conceptual model on sustainable innovation processes specified for SMEs available to date. Other scholars 
have studied these factors in varying settings of SMEs, innovation, environmental innovation, cleaner produc-
tion, eco-efficiency or social innovation It was indicated that there are “myriad factors affecting the diffusion 
of new cleaner technologies and how these factors interact […]. Often potentially relevant factors related 
to the adoption of new technologies have not been included in the analysis. The factors may differ between 
sectors but this has not been systematically studied”. This myriad of factors that influence innovation proces-
ses has created a myth on the importance of all factors alike. However, the contributing properties of various 
internal en external factors were/are still not completely understood. There is still little quantitative empirical 
evidence on factors influencing sustainable innovation processes within SMEs. 

Societal relevance
The societal relevance of this dissertation is mainly focused on practitioners from governments, trade 

associations and other (intermediary) organizations. They can benefit from the insights from this study on the 
understanding of the internal and external factors that influence sustainable innovation processes. Using the 
high influence factors from the conceptual model and the insights from this study on the differences between 
SMEs, governmental policy makers can gain more insight in the receptiveness of steering and stimulating 
of sustainable innovation processes within SMEs. It helps in defining specific target groups for policy and 
instruments, and to develop, mix and apply different types of instruments. It was concluded in this dissertation 
that policy and financial instruments (such as sustainable procurement by governmental institutions, grants 
and taxation) have more influence on sustainable innovation processes than advocacy or regulatory instru-
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ments. Sustainable development and innovation offers numerous opportunities for governmental institutions 
to improve their own internal organization and to enhance the competences of politicians and government 
officials to assist SMEs in their sustainable innovation processes as well. 

Recommendations for applied settings
The conceptual model on sustainable innovation processes within SMEs provides starting points for 

the development, evaluation and adjustment of instruments to stimulate sustainable innovation processes 
within SMEs by external stakeholders. As opposed to a starting point in which all factors seem to matter in 
stimulating sustainable innovation processes within SMEs, which can lead to either vague or overly detailed 
instruments, this study provides a firm set of seven ‘high influence’ factors to be included in designing and 
evaluating instruments with higher effect and efficiency levels.

This dissertation concludes that the often used tripartite classification of companies in frontrunners, 
followers and laggards is too generic, and leads to situations in which suboptimal instruments or solutions 
are developed, which do not connect sufficiently with the needs and action perspectives of different types of 
SMEs. Stakeholders who want to stimulate sustainable innovation processes within SMEs would benefit to 
discard this classification as starting point for the development of instruments. For many this would involve a 
fundamental new approach, which conflicts with the need to establish easily classifiable (or reachable) target 
groups. For example, many governmental bodies direct their efforts on frontrunners, which are already pro-
active in applying for grants or participating in demonstration projects. The formulation of different types of 
SMEs based on the conceptual model of this dissertation requires a more elaborate preparation, but will lead 
to better results. 

The different governmental institutions look for new roles on the stimulation of sustainable innovation 
processes within companies, with growing attention for SMEs. However, ambitions and political statements 
alone are not enough to inspire action within SMEs, nor should it be left to international agreements on macro 
levels such as the Kyoto protocol and its successor to be decided upon during the (upcoming) IPCC Confe-
rences in Denmark 2009 and Mexico 2010. Clear, consistent and accountable sustainability criteria need to 
be integrated in governmental programs and instruments today, to motivate SMEs to take their sustainability 
efforts one (or more) steps further. The current situation is marked by a fragmented corporate sustainabi-
lity approach. To successfully stimulate corporate sustainability and sustainable innovation within SMEs, it is 
necessary to streamline the efforts from different departments and governmental levels and to benefit from 
insights in best practices and demonstration projects from both SMEs and governmental institutions.  

Recommendations for future research
Even though this dissertation presents one of the first quantitative studies on this topic to date, more 

work is needed to confirm and validate the findings and assumptions underlying the conceptual framework, 
qualitatively as well as quantitatively. A number of pathways for future research can be discerned to fill in 
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the gaps left in this research and to develop the concept of sustainable innovation processes within SMEs in 
greater detail. The concept of sustainable innovation processes is relatively new and therefore a fruitful and 
promising field within scientific research. Some suggestions are summarized below.

Including other types of sectors in future research, such as agriculture, financial, services, utilities and  ·
public sectors, will add to more insight on the different SME groups across sectors, or will identify differen-
ces between sectors that are more divergent than those within this research sample. 
This dissertation concentrated on 31 influencing factors of sustainable innovation processes. Research on  ·
sustainable innovation processes within SMEs would benefit from further explorative research on other fac-
tors such as family business, regional focus, ‘general’ innovativeness, clustered networks, environment or 
market uncertainty, economic climate and consumer behavior. Also, the influence background of the owner-
manager could be further explored by other factors such as belief systems, ethical values, leadership quali-
ties, risk taking preferences, etc. 
More insight is needed on the rigidity of the high influence factors of sustainable innovation processes within  ·
SMEs and how they can be manipulated by both SMEs themselves and external stakeholders. Differences in 
this manipulability are expected to occur within motivational, behavioral and structural factors.
More research is needed to develop practical approaches to identify groups of SMEs in practice. Sustainable  ·
development is a dynamic concept, and companies are expected to move from one phase to another in 
course of time. A longitudinal approach would be preferable here. 
An international comparison will broaden the quantitative basis for conclusions on the contribution of inter- ·
nal and external factors. It would also allow for comparison between a nation state approach versus the 
transboundary (or global) character of sustainability issues.

In conclusion, when there is a better understanding of the mechanisms underlying sustainable inno-
vation, more effective and efficient actions can be undertaken by SMEs themselves and stakeholders wishing 
to influence this development. 
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Samenvatting
Doelstelling

Deze dissertatie beoogt het verkrijgen van meer inzicht in de interne en externe factoren die van 
invloed zijn op duurzame innovatieprocessen in het Nederlandse midden- en kleinbedrijf (MKB) in het alge-
meen, en binnen productiesectoren in het bijzonder. Het onderzoekswerk naar duurzame innovatieprocessen 
binnen het MKB vindt plaats binnen de wetenschapsgebieden die de problemen rondom de concepten duur-
zame ontwikkeling en duurzaam ondernemen behandelen. Deze problemen worden ook wel omschreven als 
dé uitdaging voor het bedrijfsleven (‘sustainability challenge’). Technische en economische ontwikkelingen 
hebben geleid tot  economische welvaart en maatschappelijk welzijn. Tegelijkertijd brachten en brengen zij 
echter op grote schaal negatieve effecten met zich mee voor zowel mensen als ecosystemen. De huidige 
financiële en economische crises onthullen deze tekortkomingen in het economische systeem waaronder het 
dreigende opraken van fossiele grondstoffen, de vérreikende gevolgen van klimaatverandering en het aantas-
ten van de wereldwijde biodiversiteit. De handschoen moet nu worden opgepakt door een grote diversiteit aan 
stakeholders om vaart te maken met duurzame ontwikkeling.

Duurzaam innoveren kan gezien worden als het uitvoeringsconcept van duurzame ontwikkeling. Hoe 
bedrijven met duurzame ontwikkeling omgaan wordt omschreven als duurzaam ondernemen, wat ook wel 
wordt vertaald als maatschappelijk verantwoord ondernemen (MVO). Duurzaam ondernemen wordt vertaald 
als het integreren van sociale, economische en milieugerichte aspecten in de kern van bedrijfsprocessen, 
om waarde(n) te creëren, overleving op de lange termijn te garanderen en zorgen en belangen van stake-
holders te integreren in bedrijfsbeslissingen. Duurzaam ondernemen gaat over continuïteit, lange termijn en 
economische vitaliteit van bedrijven, terwijl tegelijkertijd ook de mogelijkheden van (ontwikkelings-)landen en 
toekomstige generaties om in hun behoeften te voorzien in stand blijven. Duurzaam innoveren wordt in deze 
dissertatie gedefinieerd als het ontwikkelen en vernieuwen van producten, diensten, processen en organisa-
ties, die de bedrijfsprestaties op sociaal, milieu en economisch gebied verbeteren op de korte en lange termijn. 
Duurzaam innoveren onderscheidt zich van conventionele innovatieprocessen door haar ambities, ontwikke-
lingsrichting en integratie van stakeholdersbelangen. Duurzame innovatieprocessen omhelzen de noodzake-
lijke processen en activiteiten om duurzame innovaties voort te brengen, inclusief hun creatie, implementatie 
en commercialisatie. 

Hoewel vooral voorbeelden van duurzaam ondernemen door grote en/of multinationale bedrijven 
bekend zijn, en het gros van het wetenschappelijke onderzoekswerk zich ook op deze grote bedrijven richt, 
is duurzaam ondernemen niet exclusief aan deze bedrijven voorbehouden. MKB-ondernemingen spelen hier 
duidelijk ook een rol. Er bestaan vele verschillen tussen het MKB en het grootbedrijf die het onderscheid in 
aantallen werknemers overstijgen. Zij zijn zeker niet minder (duurzaam) innovatief dan grote bedrijven, maar 
doen het wel op hun eigen manier. Daarnaast kunnen aanpakken en uitvoeringsplannen zoals die door grote 
bedrijven worden toegepast niet zomaar getransplanteerd worden naar de situatie binnen MKB-ondernemin-
gen, zonder dat er aandacht wordt gegeven aan de specifieke kenmerken en behoeften die hier spelen. 
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De aandacht binnen dit proefschrift voor het verkrijgen van meer inzicht in de factoren die duur-
zame innovatieprocessen in het MKB beïnvloeden draagt significant bij aan de kennisontwikkeling binnen het 
wetenschapsgebied duurzaam ondernemen en innoveren. Vooral omdat er tot nu toe nog geen gevalideerd 
conceptueel model bestaat waarin specifiek de factoren voor duurzame innovatieprocessen binnen MKB-
ondernemingen en hun onderlinge relaties worden beschreven. Dit model wordt binnen dit proefschrift opge-
bouwd vanuit theorieën uit de aanliggende wetenschapsgebieden waaronder  innovatietheorie, duurzame ont-
wikkeling en MKB/ondernemerschap. Dit proefschrift wil bijdragen aan het begrijpen van de diversiteit binnen 
MKB-ondernemingen op het gebied van hun rol binnen duurzaam innoveren, hun duurzaamheidsoriëntaties, 
competenties en contacten met externe stakeholders. Het illustreert de vertaling van duurzame ontwikkeling 
in het handelen van bedrijven en de activiteiten die zij uitvoeren om te komen tot een betere milieu-, sociale en 
economische prestatie. De hoofdvraag van dit proefschrift luidt daarom als volgt:

Welke factoren zijn cruciaal voor duurzame innovatieprocessen binnen MKB-ondernemingen in  
  productiesectoren? 

De deelvragen zijn als volgt geformuleerd:
Wat zijn MKB-ondernemingen?1. 
Wat zijn duurzame innovatieprocessen?2. 
Hoe vertalen MKB-ondernemingen het concept van duurzaam innoveren in de praktijk? 3. 
Welke overeenkomsten en verschillen zijn er tussen MKB-ondernemingen van verschillende sectoren op 4. 
het gebied van factoren die duurzame innovatieprocessen beïnvloeden?
Hoe ervaren MKB-ondernemingen de invloed van overheidsinstrumenten op hun duurzame 5. 
innovatieprocessen?
Welke interne en externe factoren beïnvloeden duurzame innovatieprocessen binnen MKB-6. 
ondernemingen?
In welke mate oefenen interne en externe factoren cruciale invloed uit op  duurzame innovatieprocessen 7. 
binnen MKB-ondernemingen in productiesectoren?

Om deze onderzoeksvragen te beantwoorden is het noodzakelijk om vooraf de begrippen te verdui-
delijken die in dit proefschrift gebruikt worden. Deze definiëring draagt ook bij aan de discussie en consen-
susvorming in de wetenschappelijke wereld. Ook in het bedrijfsleven is er weinig overeenstemming over hoe 
duurzaamheid en innovatie moeten worden opgevat. Er bestaan verschillende interpretaties van de begrippen 
onder en tussen MKB-ondernemers. Om zinvol duurzame innovatieprocessen binnen MKB-ondernemingen te 
kunnen analyseren en duiden, is het vaststellen van de definitie, inhoud en reikwijdte van de begrippen een 
belangrijk onderdeel van dit proefschrift. De gebruikte begrippen en hun definities worden hieronder vermeld. 

Duurzame ontwikkeling · : ontwikkeling die ervoor zorgt dat er aan de behoeften van de huidige generatie kan 
worden voldaan, zonder de mogelijkheden voor toekomstige generaties te beperken om in hun behoeften te 
voorzien. 
Duurzaam ondernemen · : het op vrijwillige basis integreren van milieu, sociale en economische aspecten in 
de kernprocessen van het bedrijf, waarbij stakeholderbelangen worden geïntegreerd in bedrijfsbeslissingen 
en samenwerking in de keten sleutel is tot het verbeteren van bedrijfsprestaties op korte en lange termijn. 
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Innovatie · : het vernieuwen of verbeteren van producten, diensten, technologische en organisatieprocessen, 
inclusief haar diffusie (marktintroductie); de mate van nieuwheid is gerelateerd aan het bedrijf en/of de 
markt. 
Duurzame innovatie · : innovatie waarin het vernieuwen of verbeteren van producten, diensten, technologi-
sche of organisatorische processen niet alleen een verbeterde economische prestatie van het bedrijf ople-
vert, maar ook verbeterde milieu- en sociale prestaties, op de korte en lange termijn.
Duurzame innovatieprocessen · : de beslis-, ontwerp- en implementatieprocessen die ten grondslag liggen 
aan duurzaamheidsinnovaties.
Midden- en kleinbedrijf (MKB) · : bedrijven met minder dan 250 werknemers; stereotiepe kenmerken zijn de 
dominante rol van de directeur-eigenaar, tekort aan middelen in termen van kapitaal, tijd, kennis en opgeleid 
personeel, flexibele organisatie capaciteit, focus op de korte termijn, sterke lokale en regionale focus, het 
vóórkomen van veel familiebedrijven en een lage formalisatiegraad. 

Naast het definiëren en operationaliseren van deze begrippen worden in dit proefschrift de antece-
denten en relaties tussen deze begrippen empirisch onderzocht. Tot nog toe is er weinig empirisch onderzoek 
gepubliceerd op het snijvlak van duurzaam ondernemen, innovatie en MKB-ondernemingen. De kennis die in 
dit proefschrift wordt gepresenteerd wint aan belang vanwege de relevantie van MKB-ondernemingen voor de 
Nederlandse economie. Daarnaast geeft het aanwijzingen over de samengestelde invloed van MKB-onderne-
mingen op milieu en maatschappij en het belang van innovatie om de noodzakelijke stappen te zetten in de 
transitie naar duurzame ontwikkeling. 

Gegevensverzameling & onderzoeksmethodologie
De onderzoeksvraag wordt in dit proefschrift beantwoord door  gebruik te maken van de resultaten uit 

empirisch kwalitatieve en kwantitatieve onderzoeksprojecten. De Nederlandse situatie geldt als uitgangspunt 
voor deze onderzoeksprojecten. De focus ligt op MKB-ondernemingen uit productiesectoren, in het bijzonder 
de rubber- en kunststofindustrie, de bouw, de installatiesector en de grafimedia sector. Productiebedrijven 
vormen een veelzijdig onderdeel van de economie, waaronder het commercieel produceren en verkopen van 
goederen uit (natuurlijke) primaire grondstoffen of halffabricaten. De data zijn verzameld in de periode juli 
2005  - februari 2009. Deze periode kenmerkte zich door een relatief stabiel economisch klimaat. Drie kwali-
tatieve projecten (interviews) en 1 kwantitatief project (enquête) vormen de basis van dit proefschrift. 

Resultaten
De resultaten worden hieronder beschreven aan de hand van een samenvatting van de vier empiri- 

  sche hoofdstukken van dit proefschrift. 

Hoofdstuk 2
Dit hoofdstuk ontsluit nieuwe kennis vanuit innovatietheorie, duurzame ontwikkeling en MKB-ken-

merken over die factoren die het vertalen van duurzame ontwikkeling door MKB-ondernemers in de prak-
tijk kunnen beïnvloeden. De duurzaamheidsthema’s en activiteiten zoals die beschreven worden door grote 
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bedrijven (bijvoorbeeld in duurzaamheidsrapporten en managementsystemen) zijn gebruikt als vertrekpunt 
om te zien hoe MKB-ondernemingen duurzame ontwikkeling in de praktijk vertalen. De resultaten komen uit 
het PRIMA-Ondernemen! –project, uitgevoerd in de rubber- en kunststofindustrie in de periode 2005-2008. 
Er wordt geconcludeerd dat veel duurzame innovatieprocessen gericht zijn op het verbeteren van technologi-
sche processen (eco-efficiëntie) en het verlagen van productiekosten. Deze innovaties zijn incrementeel van 
aard. Bedrijven die duurzaamheid hebben geïntegreerd in hun visie en innovatieprocessen laten zien dat zij 
toegevoegde waarde kunnen creëren: zij ontwikkelen nieuwe producten voor de markt en werken in sterke 
mate samen met stakeholders (met name ketenpartijen). Het PRIMA-Ondernemen! –project laat zien dat 
meer inzicht in de combinatie van innovatieve kenmerken van MKB-ondernemingen en het evalueren van hun 
inspanningen op het gebied van duurzaamheid aanknopingspunten oplevert voor manieren om de duurzaam-
heidsprestaties van MKB-ondernemingen te verbeteren. 

Hoofdstuk 3
Dit hoofdstuk verschaft meer inzicht in de factoren die duurzame innovatieprocessen binnen het MKB 

beïnvloeden, door een nieuw conceptueel model te introduceren. De empirische resultaten komen voort uit 
een vergelijkende kwalitatieve case study in de rubber- en kunststofindustrie en de bouwsector. Er wordt 
bewijs gevonden voor vier conclusies: ervaren verschillen tussen de invloed van factoren op duurzame inno-
vatieprocessen zijn groter binnen sectoren dan tussen sectoren; interne factoren zijn van grotere invloed dan 
externe factoren; economische ketenrelaties zijn van grotere invloed dan andere stakeholders; en positieve 
invloeden worden aan andere factoren toegewezen dan negatieve. Succes wordt door hen zelf verklaard uit 
de eigen duurzaamheidsoriëntatie en interne bedrijfscompetenties, terwijl falen wordt verweten aan externe 
(netwerk-)omstandigheden. 

Hoofdstuk 4
Terwijl MKB-ondernemingen traditioneel gezien worden als een homogene groep met stereotiepe 

kenmerken, toont dit hoofdstuk het bestaan aan van meer variëteit binnen het MKB. De resultaten wijzen er 
sterk op dat verschillen tussen ervaren invloed van overheidsinstrumenten op duurzame innovatieprocessen 
kunnen worden verklaard door zes MKB-kenmerken: bedrijfsgrootte, organisatiestructuur, formalisatiegraad, 
besluitvormingsstructuur, strategische focus van het management en specialisatiegraad. Er wordt een nieuwe 
conceptueel model geïntroduceerd om de verklarende kracht van deze zes MKB-kenmerken te beschrijven. 
Deze beschreven relaties met ervaren invloed van acht verschillende overheidsinstrumenten zijn gebruikt 
om de volgende onderzoekshypothese op te stellen: “Er is een positieve relatie tussen MKB-kenmerken en 
ervaren invloed van verschillende overheidsinstrumenten op duurzame innovatieprocessen binnen MKB-
ondernemingen.” Om deze hypothese te testen wordt gebruik gemaakt van empirische, kwantitatieve data 
uit de Nederlandse installatiesector (2008). Resultaten laten zien dat de hypothese gedeeltelijk kan worden 
geaccepteerd. De relevante MKB-kenmerken kunnen aangewend worden om richtlijnen op te stellen voor het 
definiëren van verschillende doelgroepen binnen het MKB. Hiermee kunnen op maat gemaakte en gespeciali-
seerde instrumenten worden ontwikkeld om hogere effect- en efficiëntie niveaus te bereiken bij het stimuleren 
van innovaties voor duurzaamheid binnen MKB-ondernemingen door bijvoorbeeld overheden en intermediaire 
organisaties.
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Hoofdstuk 5
Dit hoofdstuk analyseert de cruciale factoren die duurzame innovatieprocessen binnen het MKB beïn-

vloeden. Het introduceert wederom een nieuw conceptueel model op basis van 31 interne en externe fac-
toren, gebaseerd op literatuur onderzoek en de resultaten uit de eerdere hoofdstukken van dit proefschrift. 
De onderzoekshypothese luidt dat er een positieve relatie is tussen de interne en externe factoren uit het 
conceptuele model en duurzame innovatieprocessen. Om duurzame innovatieprocessen te kunnen meten, is 
er een proxy variabele geconstrueerd uit elf verschillende duurzaamheidsthema’s die in innovatieprocessen 
(besluitvorming en activiteiten) binnen het bedrijf worden geïntegreerd. Resultaten uit het empirische, kwan-
titatieve onderzoek in de installatiesector, rubber- en kunststofindustrie, bouwsector en grafimedia industrie 
(2008-2009) laten zien dat er slechts zeven ‘sterke invloed’-factoren zijn te onderscheiden die bijdragen aan 
het regressiemodel. Het betreft de ‘duurzaamheid als plicht’-oriëntatie, getraind personeel, toeleveranciers, 
brancheorganisaties, formalisatiegraad, klanten en nationale overheid.  Dit verschilt van eerdere bevindingen, 
gebaseerd op het meten van invloed van individuele of categorieën van factoren, waaruit bleek dat responden-
ten aan bijna alle factoren invloed toekennen. 

Conclusies
Resultaten van de empirische studies in dit proefschrift laten zien dat slechts zeven factoren signifi-

cant bijdragen aan duurzame innovatieprocessen binnen MKB-ondernemingen. Deze factoren zijn van cruciale 
invloed en worden daarom aangemerkt als ‘sterke invloed’- factoren. Deze ‘sterke invloed’-factoren zijn de 
volgende (op volgorde van bijdragende proportie): ‘duurzaamheid als plicht’-oriëntatie, getraind personeel, 
toeleveranciers, brancheorganisaties, formalisatiegraad, klanten en nationale overheid.  Wanneer factoren in 
hun samenhang worden bestudeerd blijkt dat er slechts een aantal factoren echt toe doen. Deze bevindingen 
hebben geresulteerd in het opstellen van het nieuwe, finale conceptuele model in dit proefschrift, zie figuur 1. 
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Figuur 1: Nieuwe conceptuele model



Andere belangrijke bevindingen zijn de volgende:
Duurzaam innoveren wordt beschouwd als de implementatiefase van duurzame ontwikkeling en duurzaam  ·
ondernemen. Het is van essentieel belang dat bij het bestuderen van duurzame innovatieprocessen een 
integrale aanpak wordt gehanteerd: duurzaam innoveren wordt immers gedefinieerd als het integreren van 
milieu-, sociale en economische aspecten Hierbij is het geheel meer dan de som der delen. Alleen een inte-
grale benadering doet recht aan de complexiteit van het concept. 
Er bestaan verschillende groepen of typen MKB-ondernemingen, wat impliceert dat een gespecificeerde,  ·
aangepaste aanpak zal leiden tot hogere effectiviteit en efficiëntie bij het stimuleren van duurzame inno-
vatieprocessen binnen MKB-ondernemingen. Deze indeling gaat verder dan de gebruikelijke driedeling tus-
sen koplopers, volgers en achterblijvers en maakt gebruik van MKB-kenmerken, duurzaamheidsorientatie, 
bedrijfscompetenties en middelen,  netwerkrelaties en achtergrond van directeur-eigenaar.
Uit dit onderzoek komen zeven ‘sterke invloed’-factoren naar voren, die richtinggevend zijn voor mogelijk- ·
heden om duurzame innovatieprocessen te stimuleren. Echter, de andere 24 factoren uit het conceptuele 
model kunnen bijdragen aan het verfijnen van deze mogelijkheden. 
Inzicht in de werking van de beïnvloedende factoren kan gebruikt worden door MKB-ondernemingen of  ·
andere belanghebbenden, zoals overheden en intermediaire organisaties, om duurzaam innoveren te stimu-
leren of sturen in een bepaalde richting. Het blijkt dat niet alle factoren gemakkelijk gemanipuleerd kunnen 
worden. Dit wordt mede veroorzaakt door de rigiditeit van factoren of door de houding van ondernemers.
De vaak gebruikte driedeling tussen koplopers, volgers en achterblijvers is te algemeen om gebruikt te  ·
worden bij het classificeren van MKB-ondernemingen op basis van duurzame innovatieactiviteiten. Het 
leidt tot situaties waarin suboptimale instrumenten of oplossingen worden ontwikkeld, omdat zij niet inspe-
len op de verschillende behoeften en handelingsperspectieven van verschillende groepen of typen MKB-
ondernemingen.
Ondanks het feit dat wetenschappelijke literatuur over MKB en innovatie vooral een gebrek aan middelen  ·
(kapitaal, tijd, kennis, arbeid) aanduidt als belangrijkste barrière voor (duurzame) innovatieprocessen, werd 
dit niet teruggevonden in de resultaten van de empirische studies. Het lijkt erop dat veel MKB-ondernemin-
gen in staat zijn om deze tekortkomingen op te heffen door bijvoorbeeld de vaardigheden en motivatie van 
hun werknemers te vergroten en door samen te werken met stakeholders (met name in de keten). Getraind 
personeel is de enige ‘middel’-gerichte factor binnen de zeven ‘sterke invloed’-factoren die  een significante 
bijdrage  leveren aan duurzame innovatieprocessen binnen MKB-ondernemingen. Over het algemeen kan 
gesteld worden dat het succes van een bedrijf afhankelijk is van de motivatie, vaardigheden en kwaliteiten 
van haar personeel. Deze kunnen door de directeur-eigenaar wel degelijk worden beïnvloed, zoals  door het 
persoonlijke charisma van de ondernemer, arbeidsvoorwaarden, personele ontwikkeling, werksfeer, com-
municatie en leiderschapskwaliteiten. 
Het vertalen van duurzaamheidsinnovaties door MKB-ondernemingen is veelal incrementeel van aard,  ·
gekenmerkt door kleine stapjes en veranderingen in producten, processen, diensten en organisatie. Het 
gaat meestal niet om radicaal nieuwe, transformationele technologieën uit fundamenteel onderzoek. Zolang 
duurzaamheidsthema’s abstract blijven en niet gerelateerd worden aan de eigen bedrijfsactiviteiten (vanuit 
het perspectief van de ondernemer), blijft de vertaalslag naar praktische toepassingen door het bedrijf een 
van de belangrijkste onderzoeksonderwerpen voor de (nabije) toekomst. Dit proefschrift stelt de voordelen 
van duurzame innovatieprocessen voorop: zij dragen bij aan het vergroten van competitief vermogen, redu-
ceren van (productie)kosten en het verbeteren van de milieu- en sociale prestaties van het bedrijfsleven.
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De zeven ‘sterke invloed’-factoren zijn voor alle onderzochte sectoren de enige relevante factoren, maar ze  ·
kunnen wel verschillende gewichten hebben binnen een sector. Hiermee kan het bestaan van verschillen 
tussen uitkomsten van duurzaamheidsinnovaties in verschillende sectoren worden verklaard.Het is daarom  
mogelijk dat de ene sector innovatiever op het duurzame vlak is dan de andere. 

Relevantie
Wetenschappelijke relevantie
Dit proefschrift draagt bij aan de kennisontwikkeling binnen het wetenschapsgebied van duurzaam 

innoveren, met name door een nieuw conceptueel model te introduceren om duurzame innovatieprocessen 
specifiek voor MKB-ondernemingen te beschrijven en verklaren. Andere auteurs hebben deze factoren in 
diverse onderzoekssamenstellingen onderzocht, waaronder MKB-ondernemingen, innovatie, milieu-innovatie, 
schoner produceren, eco-efficiëntie en sociale innovatie. Er is aangetoond dat er talrijke factoren onderschei-
den worden die invloed hebben op de diffusie van nieuwe, schone technologieën en hoe deze factoren met 
elkaar samenhangen. Vaak worden mogelijk relevante factoren gerelateerd aan de adoptie van nieuwe tech-
nologieën weggelaten in de analyse. Deze veelheid aan factoren heeft bijgedragen aan het ontstaan van een 
mythe rondom de gelijke relevantie van alle factoren voor  duurzaam innoveren. Daarnaast werd/wordt de 
bijdrage van verschillende interne en externe factoren nog steeds niet helemaal begrepen. Tot nog toe was er 
weinig empirisch en kwantitatief onderzoeksmateriaal van de factoren die duurzame innovatieprocessen bin-
nen MKB-ondernemingen beïnvloeden.   

Maatschappelijke relevantie
De maatschappelijke relevantie van dit proefschrift betreft vooral  beleidsmakers van overheden, 

brancheorganisaties en andere intermediaire organisaties. Zij kunnen voordeel behalen uit de inzichten van 
dit onderzoek en daarmee een beter begrip krijgen vande interne en externe factoren die duurzame innova-
tieprocessen binnen MKB-ondernemingen beïnvloeden. Het inzetten van de ‘sterke invloed’-factoren uit het 
conceptuele model en de overige inzichten uit dit proefschrift met betrekking tussen de verschillen tussen 
MKB-ondernemingen kan beleidsmakers helpen om meer inzicht te krijgen in de ontvankelijkheid voor sturing 
en het stimuleren van duurzame innovatieprocessen binnen MKB-ondernemingen. Het helpt om specifieke 
doelgroepen te definiëren voor beleid en overheidsinstrumenten en deze in een op maat gemaakte mix in 
te zetten. Dit proefschrift heeft laten zien dat beleids- en financiële instrumenten (zoals duurzaam inkopen 
door overheden, subsidies en belastingmaatregelen) meer invloed hebben op duurzame innovatieprocessen 
dan dialooggerichte of wetgevende instrumenten. Duurzame ontwikkeling en innovatie bieden talloze aan-
knopingspunten voor overheden net als voor bedrijven om de eigen interne organisatie te verbeteren. Hiermee 
kunnen de competenties van politici en ambtenaren worden verbeterd, zodat ook zij beter in staat zijn om 
MKB-ondernemingen te ondersteunen in hun duurzame innovatieprocessen. 
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Aanbevelingen voor de praktijk
Het conceptuele model van zeven ‘sterke invloed’-factoren levert aanknopingspunten voor de ontwik-

keling, evaluatie en aanpassing van instrumenten gericht op het stimuleren van duurzame innovatieprocessen 
binnen MKB-ondernemingen door externe stakeholders. Dit is tegengesteld aan een uitgangspunt waarbij 
alle factoren evenveel lijken bij te dragen, wat kan leiden tot ofwel vage of overgedetailleerde instrumenten. 
Daarnaast levert dit proefschrift aanwijzingen op dat de vaak gebruikte driedeling in koplopers, volgers en 
achterblijvers te algemeen is en kan leiden tot situaties waarin suboptimale instrumenten en oplossingen wor-
den ontwikkeld. Deze sluiten onvoldoende aan bij de behoeften en handelingsperspectieven van verschillende 
MKB-ondernemingen. Stakeholders die duurzame innovatieprocessen willen stimuleren doen er goed aan om 
deze driedeling los te laten. Voor velen betekent dit het volgen van een fundamenteel nieuwe aanpak, die con-
flicteert met de behoefte om gemakkelijk te onderscheiden (of te bereiken) doelgroepen te formuleren. Veel 
overheden richten zich bijvoorbeeld op koplopers, die veelal zelf al proactief zijn op het gebied van subsidie-
aanvragen of deelnemen aan voorbeeldprojecten. Het baseren van verschillende typen MKB-ondernemingen 
op basis van het hier geïntroduceerde conceptuele model vergt een uitgebreidere voorbereiding, maar zal 
leiden tot betere resultaten. 

Verschillende overheidsinstanties zijn op zoek naar een nieuwe rol om duurzame innovatieprocessen 
binnen bedrijven te stimuleren, en krijgen hierbij steeds meer aandacht voor MKB-ondernemingen. Echter, het 
formuleren van ambities in politieke beleidsplannen is niet voldoende om MKB-ondernemingen over te halen tot 
actie. Ook moet het niet aan internationale overeenkomsten op macroniveau (zoals het Kyoto-protocol en haar 
opvolger die besproken wordt tijdens de IPCC conferenties in Denemarken, 2009, en Mexico, 2010) worden 
overgelaten. Heldere, consistente en afrekenbare duurzaamheidscriteria moeten nu al worden geïntegreerd in 
overheidsprogramma’s en instrumenten, om MKB-ondernemingen over te halen hun duurzaamheidsactivitei-
ten verder op te schroeven. Wanneer men duurzaam ondernemen en innoveren succesvol wil stimuleren is het 
noodzakelijk dat overheden hun  inspanningen van verschillende departementen en overheidsniveaus stroom-
lijnen en met elkaar afstemmen. Dit draagt ertoe bij dat inzichten uit best practices en demonstratieprojecten 
beter benut en ingezet worden bij het uitrollen naar grote groepen MKB-ondernemingen achter de koplopers.  

Aanbevelingen voor verder onderzoek
Hoewel dit proefschrift een van de eerste kwantitatieve onderzoeken op dit gebied presenteert, is 

meer kwalitatief en kwantitatief onderzoek noodzakelijk om de bevindingen en aannames die ten grondslag 
liggen aan het conceptuele model te bevestigen en valideren. Een aantal paden voor vervolgonderzoek kan 
hier worden bewandeld om de gaten op te vullen en het concept van duurzame innovatieprocessen binnen 
MKB-ondernemingen verder te ontwikkelen. Duurzaam innoveren is een relatief nieuw wetenschapsgebied 
en biedt daarom nog volop kansen voor vruchtbaar en veelbelovend wetenschappelijk onderzoek. Hieronder 
wordt een aantal suggesties weergegeven. 

Het betrekken van andere sectoren in het onderzoek, zoals landbouw, (financiële) dienstverlening, detail- ·
handel en publieke sectoren, zal bijdragen aan het verkrijgen van meer inzicht in verschillende MKB-groe-
pen over verschillende sectoren heen. Ook kan het leiden tot de uitkomst dat de verschillen tussen sectoren 
toch groter zijn dan die binnen sectoren, in tegenstelling tot de bevindingen op basis van de steekproef van 
dit proefschrift. 
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Dit proefschrift heeft zich op 31 factoren gericht die duurzame innovatieprocessen kunnen bevorderen. Ver- ·
der onderzoek zou zich kunnen richten op het effect van andere factoren, die hier niet zijn gebruikt. Het 
gaat dan om factoren zoals familiebedrijven, regionale focus, algemene innovatiegerichtheid, netwerken 
en clusters, marktonzekerheden, economisch klimaat en consumentengedrag. Ook kan er meer aandacht 
besteed worden aan de achtergrond van de directeur-eigenaar, zoals geloofssysteem, ethische waarden, 
leiderschapskwaliteiten, risicobereidheid, enz. 
Meer aandacht is wenselijk voor de rigiditeit van de ‘sterke invloed’-factoren en hoe zij gemanipuleerd kun- ·
nen worden door zowel MKB-ondernemingen zelf als externe stakeholders. Verschillen in deze stuurbaar-
heid worden verwacht op basis van motivationele, gedragsgerelateerde en structurele achtergronden van 
deze factoren.
Meer onderzoek is nodig om de mogelijkheden te identificeren om een nieuwe classificatie van MKB-onder- ·
nemingen te ontwikkelen. Verder is duurzame ontwikkeling een dynamisch concept, en kan verwacht wor-
den dat bedrijven van ontwikkelingsfase kunnen veranderen in de loop van de tijd. Een longitudinale aanpak 
is hier wenselijk. 
Een international vergelijking verbreedt de kwantitatieve basis voor conclusies over de beïnvloedende facto- ·
ren van duurzame innovatieprocessen binnen MKB-ondernemingen. Het zou ook meer inzicht kunnen ver-
schaffen in de vergelijking tussen de vaak nationale aanpak van duurzame ontwikkeling en het grensover-
schrijdend karakter van duurzaamheidsthema’s. 

Tenslotte, wanneer er een beter inzicht ontstaat in de mechanismen die ten grondslag liggen aan 
duurzaam innoveren, kan er effectiever en efficiënter actie worden ondernomen door MKB-ondernemingen 
zelf en stakeholders die deze ontwikkeling willen sturen 
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