INTERDEPENDENT SUSTAINABLE INNOVATION PROCESSES
AND SYSTEMS IN DUTCH RESIDENTIAL BUILDING

Bart A.G. Bossink'

ABSTRACT

This paper explores and explains the relationship between interorganizational sustainable innovation processes and
the elements of a national sustainable innovation system in building. The literature proposes that this relationship
is characteriged by mutual reinforcement. This paper integrates the interorganizational innovation process- and the
national innovation systems-approach into a new model. A case research project, that covers a sixteen-year period
of sustainable innovations in the Dutch residential building industry, investigates the interplay between process-
and systematic sustainable innovation within the structure of the model. The research project indicates, illustrates,
and explains how interorganizational sustainable innovation processes and a national sustainable innovation sys-
tem in building co-develop in an interactive and mutually reinforcing process. In this process, the national system
for sustainable innovation in building provides the structure in which the interorganizational sustainable innova-
tive building processes develop. Simultaneously, the interorganizational sustainable innovative building processes

stimulate the development of a national system of sustainable building innovation.
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1. INTRODUCTION

Building activities have a substantial impact on the
environment. Building projects use finite natural ma-
terials and energy resources, change the environmen-
tal structuring, and produce large amounts of con-
struction and demolition waste. In society, politics,
and the building industry the awareness of a need for
green, sustainable, environmentally conscious build-
ing processes and systems is growing. In the coming
years, building needs to improve its sustainability
when it wants to contribute to the greening of its in-
dustrial processes and systems. This paper’s topic is
the greening of both building processes and industrial
building systems. It studies how the green building
processes and systems in and between organizations
in the building industry are organized. It aims to pro-
vide a first in-depth exploration of the relationship
between cooperative green innovation processes and
the elements of a national green innovation system. It
searches for answers to the question of how coopera-
tive green innovation processes and a national green

innovation system contribute to, and reinforce each
other. For this purpose the sustainable building con-
cept is used. This concept can be defined as all build-
ing activities that aim to contribute to environmental
issues such as climate change, acid rain, the soil dry-
ing out, loss of biodiversity, changes in natural and
materials cycles, and the exhaustion of finite materials
and energy resources.

The paper is in six sections. This first section pres-
ents the central research theme. The second section
reviews the literature on cooperative innovation
processes and national systems of joint innovation.
In the literature these two topics are addressed under
the general terms ‘interorganizational innovation
processes’ and ‘national innovation systems’. The
section develops a theory based model and three lit-
erature-based propositions that structure and direct
an empirical study. The third section presents the
design of an empirical case research project, covering
a sixteen-year period of sustainable innovation in

the Dutch residential building-industry. The fourth
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section describes the empirical research results
within the boundaries of the theoretical model. It
explores and explains the relationship between in-
terorganizational sustainable innovation processes
and the national system of sustainable innovation in
Dutch building. The fifth section discusses the find-
ings by means of an elaboration on the propositions,
and a comparison of the empirical outcomes with
the literature review. Finally, the sixth section ends
with the main conclusions of the research project.

The organization of sustainable innovative
processes and systems in an industry has not been the
subject of in-depth study before. Research often tends
to focus either on interorganizational innovation
processes (Grandori and Soda, 1995; Elg and Johans-
son, 1997; Oliver and Ebers, 1998) or on national in-
novation systems (Freeman, 1995; 2002), and some
recent research focuses on the relationship between
the two concepts (Muller and Zenker, 2001; Sigurd-
son and Cheng, 2001; Lundvall e /., 2002). The lit-
erature suggests, but does not empirically prove that
there is a relationship of mutual reinforcement be-
tween interorganizational innovation processes and a
national innovation system. This paper builds upon
this suggestion and applies the two streams in the lit-
erature to investigate the interplay between interorga-
nizational sustainable innovation processes and a na-
tional system of sustainable innovation. To researchers
the paper provides a first in-depth investigation of
this relationship. To practitioners it gives insights in
the organization of the cooperative sustainable inno-
vation process and system.

2. INTERORGANIZATIONAL INNOVATION
PROCESSES AND NATIONAL

INNOVATION SYSTEMS

Interorganizational innovation processes and national
innovation systems are fields of interest that receive
considerable attention in the literature. This section
reviews the literature on interorganizational innova-
tion processes and national innovation systems. Suc-
cessively, it presents five models of interorganizational
innovation processes, and three descriptions of the
basic elements of a national innovation system. It
ends with three propositions, derived from the litera-
ture, which focus on the relationship between interor-
ganizational innovation processes and the elements of
a national innovation system.

Interorganizational innovation processes

The interorganizational innovation process is an im-
portant research subject in the literature (Ring and
Van de Ven, 1994; Shan ez al., 1994; Grandori and
Soda, 1995; Powell et al., 1996; Goes and Park, 1997;
Chiesa and Manzini, 1998; Stuart, 2000; Baumol,
2001). A collection of sources in the literature divides
interorganizational innovation processes into several
stages (Kreiner and Schultz, 1993; Ring and Van de
Ven, 1994; George and Farris, 1999; Bossink, 2002a;
Fisher and Varga, 2002). This sub-section successively
describes these five stage-models of interorganiza-
tional innovation processes.

Kreiner and Schultz (1993) distinguish three stages
in the interorganizational innovation process: (1) dis-
covering opportunities, (2) exploring possibilities, and
(3) consummating collaboration. In the discovery-
stage, organizations discover collaborative opportuni-
ties with other organizations. In the exploration-stage,
they explore these opportunities, and translate them
into concrete interorganizational innovation-projects.
In the consummation-stage, they develop innovation
plans, and realize them.

Ring and Van de Ven (1994) describe a three-
stage model of interorganizational cooperation: (1)
negotiations, (2) commitments, and (3) executions.
In the negotiation-stage, organizations discuss the
possible terms and procedures of a potential rela-
tionship. In the commitments-stage, they reach an
agreement on the obligations and rules of the co-
operation. In the execution-stage, they carry out
the agreements. Organizations that complete the
last activities in the execution-stage often enter the
negotiation-stage for a second, third, fourth time,
and so on. The organizations continuously assess
the efficiency, and equity of all three stages. The
outcomes of these assessments influence their will-
ingness to participate in new cooperation-cycles.

George and Farris (1999) develop a four-stage
model of the development of cooperative innova-
tion processes: (1) recognition, (2) research, (3) re-
lationship set-up, and (4) ramp-up. In the recogni-
tion-stage, organizations recognize the need of an
alliance. In the research stage, they investigate the
prospects of alliances with several other organiza-
tions. In the relationship-stage, they discuss and de-
velop a collaboration-plan. Finally, in the ramp-up-
stage, they realize this plan. George and Farris also
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define a fifth stage, which is beyond the vulnerabil-
ities of the first four stages: (5) ongoing manage-
ment. In this post-cooperative stage, the partnering
organizations dismantle the alliance, and integrate
the remaining activities in their own organizational
structure.

Bossink (2002a) discusses a four-stage model of in-
terorganizational innovation processes: (1) autonomous
strategy, (2) cooperative strategy, (3) organization for
co-innovation, and (4) innovation-realization. In the
autonomous strategy-stage, organizations develop and
market their innovations independently. In the cooper-
ative strategy-stage, they explore the possibilities to in-
novate with other organizations. In the organization-
stage, the organizations create a joint venture for the
development of the innovations. In the realization-
stage, the joint venture produces and markets these
innovations.

Fisher and Varga (2002) present a two-stage model
of interorganizational innovation processes: (1) the
pre-competitive stage, and (2) the competitive stage.
In the pre-competitive stage, organizations exchange
information, jointly identify new ideas, and conduct
collaborative R&D. In the competitive stage, they de-
velop a prototype, start pilot projects, and introduce
their new products on the market.

National innovation systems
The national innovation system is a research subject
that also receives considerable attention in the litera-
ture (Lundvall, 1992; Freeman, 1995; Laursen, 1996;
Senker, 1996; Mowery, 1998; Davenport and Bibby,
1999; Arocena and Sutz, 2000; Etzkowitz and Ley-
desdorff, 2000; Park and Park, 2003; Kaiser and
Prange, 2004). Three sources in the literature explic-
itly distinguish the basic elements of a national inno-
vation system (Bartholomew, 1997; Sigurdson and
Cheng, 2001; Lundvall ez 4., 2002). This sub-section
successively presents these three sources’ descriptions
of the basic elements of a national innovation system.
According to Bartholomew (1997), the four basic
elements of a national innovation system are the gov-
ernment, research institutions, educational institu-
tions, and the industrial firms. Research institutions
and industrial firms are the centres of the system,
and the government and educational institutions
strengthen their function. The centres of the system
develop the knowledge that is needed to innovate.

They share their knowledge in a cooperative innova-
tion process. International contacts and working re-
lations with foreign counterparts support the stock
of knowledge in the research institutions, i.e. the first
centre of the national innovation system. Another
factor that contributes to the stock of knowledge is
the national funding of basic research. A third factor,
influencing the stock of knowledge of this centre of
the system, is the national tradition of scientific edu-
cation. The body of knowledge in the second centre
of the national innovation system: industrial firms, is
supported by the accumulation of technological
knowledge in sectors that are related. Another factor
that contributes to the knowledge reservoir in indus-
trial firms is the cooperation with other organizations
in R&D-projects. A third factor, supporting the
stock of knowledge in this centre of the national in-
novation system, is the utilization of foreign technol-
ogy. Several factors stimulate the flow of knowledge
between the two centres of the national innovation
system. A first factor, stimulating this knowledge-
flow, is the commercial orientation of research insti-
tutions and their collaboration with industrial firms.
Another factor is the mobility of labour in the coun-
try. A third factor is the willingness of the venture
capitalists to invest in innovative public-private part-
nerships. Another factor is a government that ac-
tively stimulates knowledge exchange.

According to Sigurdson and Cheng (2001), a na-
tional innovation system consists of two basic ele-
ments: institutions and companies. National inno-
vation-policies and corporate innovation-policies
support the institutions and companies. The nation’s
institutions develop a national innovation-policy,
which induces research, invention, development, and
adoption of new technologies by the government, in-
stitutions, and firms. The nation’s firms develop cor-
porate innovation-policies, which govern the inven-
tion, development, and adoption of new technologies
by firms. Both policies stimulate the development of
a national innovation system. A national innovation
system consists of several components. A first set of
components supports the innovativeness of the gov-
ernment, institutions, and firms as a whole, and on a
national scale. This set consists of a national: (1)
higher education-policy, (2) R&D-infrastructure, and
(3) policy on industrial development, trade, invest-
ment, and competition. A second set of components
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stimulates the innovativeness of a nation’s commercial
firms on a corporate level. The set consists of the
firms’: (1) innovative capability and innovation strat-
egy, (2) R&D-structure, (3) arrangements for ad-
vanced learning and access to newly developed
knowledge and technology, (4) association with the
public sector and networking ability, and (5) manage-
ment of intellectual property rights. A third set of
components links the first and second set of compo-
nents into a coherent national innovation system.
This third set consists of: (1) governmental and insti-
tutional arrangements, (2) the firms’ influence on the
governmental policy and on the institutional deci-
sion-making processes, and (3) strong cooperative
links of firms with counterparts abroad.

According to Lundvall ez a/. (2002), a national in-
novation system consists of three basic elements: in-
stitutions, users, and producers. Lundvall e al.
(2002) synthesize the concept of a national innova-
tion system into four dynamic forces. These dynamic
forces represent the interaction processes between the
elements of a national innovation system. The first
dynamic force is the development of new technology
by interacting users and producers. The second dy-
namic force is the stimulating role of the home mar-
ket for the national firm’s economic specialization and
autonomy. The third dynamic force consists of the
coordination-, cooperation-, and interactive learning-
processes between agents of the institutions, users,
and producers in the national innovation system. The
fourth dynamic force is the existence of nationally or-
ganized institutions, which determines the rate and
directions of nation-wide innovative activities.

Propositions

As mentioned in the introduction, the literature
suggests that there is a relationship of mutual rein-
forcement between interorganizational innovation
processes and national innovation systems. This sub-
section presents three propositions that concentrate
on the relationship between interorganizational sus-
tainable innovation processes and the elements of a
national system of sustainable innovation.

The sources in the literature argue that interorga-
nizational innovation processes stimulate the develop-
ment of innovations by clusters of organizations
(Kreiner and Schultz, 1993; Ring and Van de Ven,
1994; George and Farris, 1999; Bossink, 2002a;

Fisher and Varga, 2002), and that several of these
clusters together can form a national innovation sys-
tem (Bartholomew, 1997; Sigurdson and Cheng,
2001; Lundvall ez a/., 2002). This leads to the first
proposition.

Proposition 1: Interorganizational sustainable in-
novation processes contribute to the development
of a national sustainable innovation system.

Sources in the literature not only argue that the
interorganizational innovation processes can con-
tribute to the development of a national innovation
system. They also argue that the national innovation
system has a contributory effect on the interorganiza-
tional innovation processes between the organiza-
tions in the system. They argue that a national inno-
vation system is the infrastructure that enables and
stimulates the innovative activities by the clusters of
organizations (Bartholomew, 1997; Sigurdson and
Cheng, 2001; Lundvall ez /., 2002). This leads to
the second proposition.

Proposition 2: A national sustainable innovation
system contributes to the development of interor-
ganizational sustainable innovation processes.

A third proposition stems from the first two
propositions. When (1) interorganizational sustain-
able innovation processes contribute to the develop-
ment of a national sustainable innovation system, and
(2) a national sustainable innovation system con-
tributes to the development of interorganizational
sustainable innovation processes, then (3) this indi-
cates that they have a mutually reinforcing relation-

ship. This leads to the third proposition:

Proposition 3:  Interorganizational sustainable

innovation processes and a national sustainable
innovation system have a mutually reinforcing
relationship.

3. RESEARCH DESIGN AND METHODS

A research project in the Dutch residential building
industry explored and explained the relationship be-
tween interorganizational sustainable innovation
processes and a national system of sustainable innova-
tion. This section presents the methodology, design,
and methods of the project. It starts with the method-
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ological framework of the study. It visualizes the
propositions, and translates them into a research
model. The section proceeds with a description of the
industry in which the empirical research is situated. It
continues with an outline of the research method,
and data collection methods used in the empirical re-
search, and ends with an outline of the method with
which the empirical research results were analyzed.

Borch and Arthur’s (1995) model for research in
complex networks of cooperating organizations was
the basis of the study’s methodology. The model facil-
itated the exploration and analysis of strategies, tactics
and operations by co-operating and co-innovating
firms, and enabled a structured approach to identify,
describe and understand the dynamics of cooperative
sustainable innovation systems and processes in orga-
nizational networks. In Borch and Arthur’s (1995)
model, the first step is to develop a network research
framework, and to describe the basic problems and
questions. The second step is to develop a research
design, and select real-life cases to study the basic
problems and questions in their empirical context.
The third step is to collect empirical data by means of
documentary study, interviews, observations, and
real-time studies. The fourth step of the methodology
is to analyse the data. This data-analysis stage devel-
ops concepts, and categorizes these concepts into a
description and analysis of the cases.

According to the first step of Borch and Arthur’s
framework, the propositions were translated into a
research framework. The research framework in Fig-
ure 1 visualizes the relations as suggested by the
propositions.

The small box in the figure visualizes a set of in-
terorganizational sustainable innovation processes.

National Sustainable Innovation System

@

The large box visualizes a national sustainable inno-
vation system. The small box is part of the large box,
which means that interorganizational sustainable in-
novation processes are part of a national sustainable
innovation system. The arrow with number one
symbolizes the first proposition: interorganizational
sustainable innovation processes contribute to the
development of the elements of a national sustain-
able innovation system. The arrow with number two
symbolizes the second proposition: the elements of a
national sustainable innovation system contribute to
the development of interorganizational sustainable
innovation processes. The arrows with number three
symbolize the third proposition: interorganizational
sustainable innovation processes and the elements of
a national sustainable innovation system are mutu-
ally reinforcing.

According to the second step in the methodology, a
research design was developed to conduct empirical re-
search, and to select a case to be the subject of the study.
The empirical research was carried out in the Dutch res-
idential building industry. Organizations in the build-
ing industry were used to work in interorganizational
innovation projects (Tatum, 1989; Bresnen and Mar-
shall, 2000; Gann, 2000; Miozzo and Dewick, 2004),
and the Dutch residential building industry actively in-
novated in the field of sustainability (Kibert, 1994; Sil-
vester, 1996; Van Hal, 2000; De Jonge, 2005). The re-
search project aimed to develop a first in-depth and
analytically valid descriptive model for the relationship
between interorganizational sustainable building inno-
vation processes and a national system of sustainable
building innovation. For this reason, the research proj-
ect had a qualitative and exploratory nature. It studied
the interorganizational sustainable innovation processes

FIGURE 1. Research framework
visualizing the propositions.

Innovation Processes

[@

Interorganizational Sustainable @

@ = Contributing effect

@ = Contributing effect

@ = Mutual reinforcement

J
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and the national sustainable innovation system in one
of its actual contexts: the Dutch residential building
industry (Creswell, 2003).

According to the third step in the methodology,
the data collection stage in the research project used
the case research method to develop a thorough out-
line of the interorganizational sustainable innovation
processes, a national sustainable innovation system,
and their relationship (Creswell, 2003; Yin, 2004).
The case study covered a sixteen-year period in the
Dutch residential building industry: from 1989 to
2004. Throughout this whole period, it collected in-
formation on the industry’s sustainable interorganiza-
tional innovation processes, and national sustainable
innovation system. The case study consisted of three
distinctive research methods: expert-interviews, build-
ing project studies and document-analysis (Creswell,
2003). It interviewed eighty-three experts, observed
eight building projects, and studied three-hundred-
and-thirty-three documents. Figure 2 visualizes the
activities during the research period.

The expert-interviews and document-studies de-
veloped a general overview of the Dutch residential
building industry’s interorganizational sustainable
innovation processes and national sustainable inno-
vation system. The project studies developed an in-
depth insight. The expert-interviews and document-
studies verified these insights. This methodological
triangulation, i.e. the combination of several re-
search methods that explored, double- and triple
checked the findings in the empirical situation, con-
tributed to the credibility of the research outcomes
(Thomas, 2006). The project interviewed twenty-

nine commercial project-managers, twenty-one
architects, and thirty-three institutional project-
managers. It also studied eight building projects for
housing estates of fifty to four-hundred houses each.
Each project-study reviewed the outcomes of the de-
sign- and realization-processes, interviewed the rep-
resentatives of the key-participants, and reviewed
the project evaluation-reports. Documents that were
gathered and studied are hundred-and-forty-two
papers in professional building-journals, seven na-
tional environmental policy plans, sixty project
evaluation-reports, fifty-five agreements and con-
tracts, thirty-three drawings and design-documents,
twenty-four information-brochures, seven project-
plans, and five project-schedules. This data triangu-
lation, i.e. the multiple data sources that were used
to search for empirical patterns supported by all
sources, contributed to the confirmability of the re-
search results (Thomas, 2006).

According to the fourth step in Borch and Arthur’s
(1995) methodology, data analysis structured and ex-
plained the research outcomes. The three proposi-
tions were theory-based predictions of the patterns to
trace in the empirical research. The analysis-stage of
the research project compared the traced empirical
patterns with the patterns predicted by the proposi-
tions. Additionally, it compared the case research pro-
ject’s findings with the findings that were found in
the literature review. This theoretical triangulation,
i.e. several complementary theoretical sources were
used to analyze an empirical situation, contributed to
the transferability of the research results to other con-
texts (Thomas, 2006).

FIGURE 2. Activities during
the research period. 1989 '90 ‘91

‘93 ‘94 ‘95 ’96 ‘97 '98 ‘99 2000 ‘01 ‘02 ‘03 ‘04

AAAAAA A A
E N NN EENENEERE R R R R B R K

@ =study of 10-12 documents, containing information on sustainable building matters

A = study of sustainable residential building-projects (50-400 houses each)

! = interview round with 5-15 experts in the field of sustainable building
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4. SUSTAINABLE INNOVATION IN THE
DUTCH RESIDENTIAL BUILDING
INDUSTRY

The research project studied the relationship between
interorganizational sustainable innovation processes
and the elements of a national sustainable innovation
system in the Dutch residential building industry.
This section presents results of the study that were
confirmed by all data sources. The organization of the
research outcomes is structured with the topics that
were identified in the literature review, and the pre-
sented research outcomes refer to the basic data
source that produced this finding. The section starts
with a description of the Dutch residential building
industry’s interorganizational sustainable innovation
processes. It continues with an overview of the indus-
try’s pillars of the national sustainable innovation sys-
tem. Finally, it summarizes the impact of these sus-
tainable innovation activities on the industry.

Interorganizational sustainable
innovation processes
The building projects showed that clients, architects,
consultants, and builders developed, designed, and
built housing estates in projects, and worked with dif-
ferent partners in various projects. The interorganiza-
tional sustainable innovation processes in the Dutch
residential building industry were cyclic. When an in-
terorganizational sustainable innovation trajectory
ended, the innovating parties often started all over
again, and participated in new trajectories. The in-
terorganizational sustainable innovation cycles that
were distinguished in Dutch residential building con-
sisted of eight successive stages. Organizations that
completed the eighth stage, re-entered the first stage,
and had the ability to participate in a new cycle with
other partners. The building projects that were stud-
ied indicated that the duration of these cycles varied
from two to five years. Institutions and firms that
joined them, participated in several cycles at the same
time, and joined new cycles when other cycles ended.
The subsequent description is based on the project
studies and provides a description and overview
(Table 1) of the identified eight stages and its charac-
teristics in most of the interorganizational sustainable
innovation cycles.

1. Autonomy: The projects showed that in the first
stage, institutions and firms operated independently.

The interviewed experts for example emphasized that
the government and its institutions conducted re-
search projects to develop new energy-efficient appli-
cations. Commercial firms adopted high-efficiency
heating-systems and new insulating material in their
products- and services-portfolio (Buis et al., 2000).
The experts stated that the government and its institu-
tions promoted the newly developed environmental
innovations. Firms built a green image with their sus-
tainable products and services. The government and
its institutions had funding-programs for research and
development of new green technology. Firms adopted
new sustainable products and services to serve or cre-
ate new market demands (Bossink, 2002b).

2. Networking: The projects showed that in the
second stage, institutions and firms got or kept in
contact with organizations in their network. The gov-
ernment and its institutions for example wanted to
experiment with new solar cells and vegetation-roofs
in commercial building projects (Buis ez a/., 2000).
Some firms joined these experiments. The public in-
stitutions located their R&D-activities in energy-effi-
ciency and sustainable materials in several organiza-
tions. The government forced these organizations to
cooperate with new governmental laws, regulations,
and policy plans (Bossink, 2002b). The interviews
with the experts indicated that this resulted in the de-
velopment of coherent packages of sustainable inno-
vations. Firms met future counterparts on fairs,
trades, and meetings all over the country.

3. Exploration: The project studies exemplified
that in the third stage, institutions and firms explored
the opportunities to innovate with each other. The
government and its institutions offered subsidies for
firms’ participation in experiments and demonstra-
tion projects (Bossink, 2002b). The expert interviews
revealed that firms wanted these extra contributions
to cover their additional costs. The project studies in-
dicated that the government and its institutions had
the money and knowledge to develop new sustainable
technology. They wanted to work with firms to exper-
iment and explore the practical implications. Most
firms lacked money, and lacked knowledge of envi-
ronmental technology. The interviewed experts stated
that to work with public R&D-centres enabled them
to obtain free knowledge and competencies. The
projects studies showed that the government, institu-
tions, and firms had small databases with firms they
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TABLE 1. The interorganizational innovation processes of sustainable building.

Stage

Patterns of Sustainable Building Innovation

1. Autonomy

2. Networking

3. Exploration

4. Formation

5. Organization

Organizations:

e innovated autonomously in sustainability,

* managed their sustainable innovation portfolio, and
e protected their sustainable innovations.

Organizations:

e chose or were forced to innovate in sustainability,

e preferred to work with well-known partners, and

¢ realized an influential position in the innovative network.

Organizations:

e explored the costs and revenues of cooperation,
e determined which expertise is needed, and

e developed a cooperative portfolio.

Organizations:

* negotiated over the costs and incomes,
¢ entered into contracts, and

e developed innovation plans.

Organizations:
e established a joint organization,
e established control bodies, and

¢ developed an architectural blueprint.

6. Planning Organizations:
e allocated expertise,

e facilitated cooperation and communication, and
e started sustainable innovation development.

7. Co-innovation Organizations:

e coordinated sustainable innovation realization,
e renegotiated over the costs and incomes, and
¢ sold to the market and met profitability targets.

8. Dismantling Organizations:

¢ dismantled the joint organization.

successfully worked with in the past and wanted to
work with in the future.

4. Formation: The project studies exemplified
that in the fourth stage, institutions and firms agreed
to innovate together. The government and its institu-
tions presented the innovative programs and projects
they successfully completed in the past. Firms did the
same (Bossink, 2002a). The interviewed experts indi-
cated that they stressed their capability to absorb the
new knowledge. Institutions and firms preferred to
work with partners they worked with before. The
government and its institutions promised to deliver
the new environmental knowledge that was needed.

Firms promised to absorb the new environmental
knowledge and used it in the projects. The document
study taught that the institutions and firms signed
contracts. In these contracts, the institutions prom-
ised to sell the ground to the commercial firms when
the project was completed. In return, the firms prom-
ised to work with energy-efficient technology and
sustainable building materials.

5. Organization: The studied projects showed
that in the fifth stage, institutions and firms created a
joint venture. They translated the interorganizational
approach, in which the organizations concentrated on
cooperation possibilities, into a multifirm approach,
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in which they cooperated. The contracts they signed
became this joint venture’s linking device (Bossink,
2002a). A second characteristic that was revealed by
the project studies is that public and private parties
established governance bodies. Agents of the govern-
ment and its institutions controlled the application of
energy-efficient technology and sustainable building
materials in the joint venture. Agents of the commer-
cial firms controlled the profitability of their share in
the joint venture. The government, its institutions,
and the firms in the joint venture developed sustain-
able town-and-country-plans, and drew sustainable
houses (Van Hal, 2000).

6. Planning: The project studies showed that in
the sixth stage, institutions and firms prepared to re-
alize the joint venture’s innovation plan. The govern-
ment and its institutions appointed their representa-
tives. They were responsible for the management and
control of the energy-efficiency of the building proj-
ect, and for the use of sustainable materials. The firms
also appointed representatives. They were responsible
for the management, control, and efficiency of the
building project (Bossink, 2004a). The document
study showed that the governmental and institutional
representatives used checklists and scoring-methods
to assess the environmental scores of the project. Firms
used project-management methods to manage the
building processes in the project. They used the gov-
ernmental and institutional checklists and scoring-
methods to decide which, and how much sustainable
innovations they had to realize (Jansen, 2001). The
government and its institutions defined the bottom-
line of the innovation-score of the housing estates
they built. Firms defined bottom-line-milestones and
-deliverables in their project-management.

7. Co-innovation: The project studies indicated
that in the seventh stage, the joint venture realized
the innovation plan. Firms realized the planned de-
liverables, according to their time-schedule (Bossink,
2002c). The studied documents showed that the
government and its institutions’ national knowledge-
and information-centres promoted the new housing
estates. The documents showed that firms started
advertising. They executed campaigns to sell their
houses. The government and its institutions agreed
with an environmental score higher than, or equal
to their bottom-line. Firms cut costs to realize the
project’s profitability targets. They cancelled the

most expensive environmental innovations to stay
within their budgets. At the end of this process, the
joint venture sold the sustainable houses (Buis ez 4.,
2000).

8. Dismantling: The studied projects showed
that in the eighth stage, the institutions and firms
dismantled their joint venture. The interviewed ex-
perts stated that the government and its institutions
absorbed the knowledge of the practical applicability
of innovative design-options. The commercial firms
absorbed the knowledge of the efficiency of the vari-
ous environmental design-options (Van Hal, 2000).
The document studies indicated that the govern-
ment and its institutions integrated the knowledge of
innovative design-options in future legislation, pro-
cedures, and plans (Bossink, 2002b). Firms that par-
ticipated in the innovative projects labelled them-
selves as ‘green companies’.

The National Sustainable Innovation System
The government, institutions, and commercial firms
in the Ductch residential building industry innovated
in a small national sustainable innovation system.
This system consisted of eight pillars, which devel-
oped simultaneously. In the system, the governmen-
tal, institutional, scientific and commercial organiza-
tions developed innovative activities. This sub-section
describes and gives an overview (Table 2) of the inno-
vative activities of the organizations in each pillar.

1. Policy plans: The first pillar was a coherent set
of environmental policy plans. In the research period,
the Dutch government published four national envi-
ronmental policy plans (Bossink, 2002b). The Dutch
country was divided in several provinces, and each
province was divided in municipalities. The docu-
ment study showed that the provinces published
provincial environmental policy plans, derived from
the national plans. Moreover, the municipalities pub-
lished municipal environmental policy plans, derived
from the national- and the provincial policy plans.
The government, the provinces, and municipalities
defined environmental objectives. They also intro-
duced environmental action plans. One of the plans’
priorities was to improve the environmental perform-
ance of the residential building industry. The author-
ities confronted the industry with new environmental
measures, and stimulated firms to cooperate. The
four governmental plans contained more than 150
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TABLE 2. Innovative activities of the organizations in the national sustainable innovation system.

Pillars of the national

Innovative activities of the organizations

sustainable innovation system  in each pillar of the national sustainable innovation system

1. Policy plans

Governmental organizations published environmental policy plans

Institutional organizations executed environmental policy plans
Scientific organizations participated in the execution of environmental policy plans
Commercial organizations participated in the execution of environmental policy plans

2. Experiments

Governmental organizations funded experiments

Institutional organizations organized experiments
Scientific organizations participated in experiments
Commercial organizations participated in experiments

3. Legislation

Governmental organizations activated and operated environmental laws

Institutional organizations worked in accordance with environmental laws
Scientific organizations worked in accordance with environmental laws
Commercial organizations worked in accordance with environmental laws

4. R&D-projects

Governmental organizations supported R&D-projects

Institutional organizations supported R&D-projects
Scientific organizations executed R&D-projects
Commercial organizations participated in R&D-projects

5. Demonstration projects

Governmental organizations funded demonstration projects

Institutional organizations organized demonstration projects
Scientific organizations participated in demonstration projects
Commercial organization participated in demonstration projects

6. Design instruments

Governmental organizations supported the development of design instruments

Institutional organizations worked with the design instruments
Scientific organizations facilitated the development of the design instruments
Commercial organizations developed and used the design instruments

7. Knowledge centres

Governmental organizations established the knowledge centres

Institutional organizations participated in the knowledge centres
Scientific organizations advised the knowledge centres
Commercial organizations consulted the knowledge centres

8. Procedures

Governmental organizations developed and implemented the procedures

Institutional organizations operated the procedures
Scientific organizations facilitated the development of the procedures
Commercial organizations worked in accordance with the procedures

national actions, and the government, one of their
institutions, and some universities and commercial
firms cooperatively executed them. As a result, they
developed various new sustainable building materi-
als, design concepts, and building concepts (Bossink,
2002b).

2. Experiments: The document study revealed
that the second pillar was a series of experimental sus-
tainable building projects in the country. In 1989,
some private clients organized into an association,

which developed and built the first experimental sus-
tainable housing estate. In the period that followed
three symbolic housing estates were developed that
were characterized by for example vegetation-roofs,
and rainwater use for washing- and toilet facilities. In
addition, a governmental institution started with sim-
ilar experiments. Each year, it realized one or more
experimental projects in the country (Buis et al,
2000). The projects tested the possibilities of new sus-
tainable ways of building, housing, and living. The
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experiments illustrated the possibilities of sustainable
residential building, and some of the private and in-
stitutional projects served as nationally recognized
icons for green building. The experiments provided
examples of innovative sustainable building methods.
Innovations tested in these experiments were for ex-
ample transparent rooms for passive use of solar en-
ergy, and the application of concrete with 20 percent
rubble (Buis ez al., 2000).

3. Legislation: The document study also showed
that the third pillar was a set of national laws that
forced firms to work in accordance with environ-
mental standards. Article 21 of the Dutch constitu-
tion dictated that the inhabitability of the country,
and the protection and improvement of the environ-
ment was a governmental obligation. In return, the
government stated that environmental care also was
a shared and public-private responsibility. In 1989,
the Dutch government operated eleven basic laws to
activate and force firms to behave in an environmen-
tally conscious way. The government restricted firms’
air pollution- and soil pollution-levels. It restricted
firms’ possibilities to dump waste at landfills. New
legislation obliged builders to separate and dump
building waste in two to seven distinctive fractions.
The legislative power of the government secured the
specification and assurance of environmental stan-
dards (Bossink, 2004b).

4. R&D-projects: The document study showed
that the fourth pillar was the set of projects to gener-
ate and develop new scientific environmental knowl-
edge. In 1993, Dutch universities initiated funda-
mental research programs in sustainable construction.
They qualified and quantified the effect of building
activities on several environmental topics. These top-
ics were climate change, acid rain, loss of biodiversity,
changes in natural and material cycles, and the ex-
haustion of finite materials and energy resources.
Universities also cooperated with architects and con-
tractors to conduct applied research projects. Delft
University of Technology for example initiated a proj-
ect to develop a prototype for a sustainable city. Addi-
tionally, professors of Dutch universities started with
instrumental research projects in the field. They com-
bined consultancy activities with their scientific work,
and applied science-based design- and assessment-in-
struments in commercial green building projects

(Buis ez al., 2000). The fundamental, applied, and in-

strumental R&D-projects contributed to the devel-
opment of the theoretical and practical knowledge in
the field of sustainable building.

5. Demonstration projects: The project studies
showed that the fifth pillar was a yearly growing set of
environmental residential building projects. In 1993,
several cities in the country developed and built their
first sustainable housing estate. The government sub-
sidized them, and labelled 33 projects as ‘national
demonstration projects’ (Buis ez al., 2000). These
acted as demonstrations on a provincial and munici-
pal scale. In 1998, most of the big cities developed a
sustainable building project. Most of the large and
medium-sized municipalities developed and built one
or more demonstration projects with remarkable sus-
tainability scores (Buis et a/., 2000).

6. Design instruments: The project studies
showed that the sixth pillar represented a collection
of methods to assess the environmental impact of
design- and build-decisions (De Jonge, 2005). In
1993, Dutch universities developed life cycle analy-
sis (LCA-) methodologies for sustainable residential
building. At the same time, several consultant firms
developed checklists and scoring-methods. They de-
rived these checklists and methods from the univer-
sities’ LCA-methodologies (Jansen, 2001). The uni-
versities’ research programs in LCA-methodologies
for example provided insights into the embodied en-
ergy of materials. It also generated insights into the
building materials’ emissions of substances, related
to for example climate change and acid rain. The
consultants’ checklists and scoring-methods clearly
summarized the universities’ applicable research re-
sults. Their instruments provided several options for
design- and build-decisions. They quantified the en-
vironmental quality of these decisions. Architects
and contractors in all demonstration projects in the
Netherlands worked with these checklists and scor-
ing methods (Bossink, 2002c¢).

7. Knowledge centres: The expert interviews re-
vealed that the seventh pillar was the collection of
centres with environmental expertise all over the
country. In 1995, two provincial authorities started
with a regional knowledge centre for sustainable resi-
dential building. In 1996, the Dutch government es-
tablished a national knowledge centre for sustainable
building. In the years that followed, various large and
medium-sized cities established similar municipal
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knowledge centres. The national centre stimulated
sustainable building on a national scale. The provin-
cial and municipal centres functioned as information
desks for subsidies and information. Every year the
national knowledge centre organized a national con-
ference on sustainable building for representatives of
governmental and commercial organizations.

8. Procedures: The document studies indicated
that the eighth’ pillar was a set of national guidelines
for sustainable residential building (Jansen, 2001). In
1997, the government introduced a national package
of options for sustainable residential building. The
concept behind this initiative was that participants in
all residential building projects had to choose and re-
alize a set of options from this package. The govern-
ment also introduced a national energy-efficiency
standard, which prescribed the energy-performance
of houses. Additionally, the government introduced a
nationally acknowledged scoring-procedure. This
procedure enabled the assessment of a firm’s contribu-
tion to the sustainability of a residential building
project (Jansen, 2001). The national package, energy-
efficiency standard, and the scoring procedures be-
came directly and indirectly an integral part of the
Dutch law. The government’s initiatives assured an
average sustainability standard in all residential build-
ing projects in the country.

Although the outcomes of the empirical case study
show that significant activities were developed and
considerable results were achieved, the impact re-
mained relatively modest. In the country, 33 building
projects received an official status of highly innovative
in the field of sustainability. The majority of projects
were less innovative or completely traditionally de-
signed and built. In the studied period, the majority
of firms in the building industry did not integrate
sustainable innovations in their dwelling designs. The
main reason was that the options were not economi-
cally feasible. Most of the firms waited for new legis-
lation on sustainability to come, decided to do what
they were expected to do, and not to exceed the gov-
ernmental expectations. In addition to this, the case
study also showed that when the program of 33
demonstration projects was completed in 2000, the
government’s and its institutions” active role as a ini-
tiator and facilitator of sustainable building projects
ended. Its primary focus was to stimulate or force the

adoption of the national package for sustainable
building and the energy efficiency standard by the
‘average firm’ in the industry. In the last period of the
researched interval, from 2000 until 2004, the devel-
opment of new sustainable building projects stag-
nated, the related interorganizational sustainable in-
novation processes decreased, and the development of
the elements of the national sustainable innovation
system declined.

5. THE RELATIONSHIP BETWEEN
INTERORGANIZATIONAL SUSTAINABLE
INNOVATION PROCESSES

AND A NATIONAL SUSTAINABLE
INNOVATION SYSTEM

This section compares the proposed literature-based
relationship with the relationship that was found in
the empirical research. Firstly, it describes the research
findings’ support for the propositions. Additionally, it
discusses these research findings by means of a com-
parison with the literature on interorganizational in-
novation processes and national innovation systems.

Proposition 1: Interorganizational sustainable
innovation processes contribute to the
development of a national sustainable
innovation system.

The empirical research supported the first proposi-
tion to a considerable degree. Interorganizational sus-
tainable innovation processes contributed to the de-
velopment of five (of the eight) pillars of the national
innovation system for sustainable building. These five
pillars were experiments, R&D-projects, demonstra-
tion projects, design instruments, and knowledge
centres. Firstly, the project studies revealed that the
government, one of its institutions, and twenty firms
cooperatively realized the nation’s experiments. To-
gether, they went through cyclic interorganizational
innovation processes, dedicated to projects experi-
menting with new sustainable building concepts and
methods. Secondly, the document study showed that
five scientific institutions and approximately hundred
commercial firms realized the nation’s fundamental,
applied, and instrumental R&D-projects. Together,
they went through interorganizational innovation cy-
cles to develop new sustainable building knowledge,
applications, and solutions. Thirdly, the document
studies showed that the government, supported by its
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institutions, cooperated with approximately hundred
commercial firms to initiate and complete the nation’s
demonstration projects. Cooperatively and repeat-
edly, they went through interorganizational innova-
tion processes to demonstrate the applicability of new
sustainable building methods and technologies. In
the fourth place, the projects studies revealed that
four of the nation’s scientific institutions and five
commercial consultant’s firms cooperated to develop
sustainable design instruments. They went through
interorganizational innovation cycles to develop and
apply checklists and scoring methods that support the
sustainable building process. Finally, the expert inter-
views showed that the Dutch government, most of
the provinces, and some of the municipalities estab-
lished knowledge centres with the help of many firms.
All parties documented their experiences with in-
terorganizational innovation processes, and trans-
ferred it to the knowledge centres.

Proposition 2: A national sustainable
innovation system contributes to the
development of interorganizational
sustainable innovation processes.

The empirical research supported the second proposi-
tion. All eight pillars of the national sustainable inno-
vation system contributed to the sustainability of the
interorganizational innovation processes in the Dutch
residential building industry. In the first place, the ex-
pert interviews showed that the environmental policy
plans improved the environmental awareness of the
nation’s institutions and firms. It also influenced their
willingness to cooperate in the interorganizational
sustainable innovation processes in the country. In
the second place, the project studies indicated that ex-
perimental projects served as benchmarks for the ac-
tivities of participants in the regular interorganiza-
tional sustainable innovation processes in the country.
In the third place, the studied documents showed
that legislation forced all institutions and firms in the
industry to work in accordance with national envi-
ronmental laws, restrictions, and instructions. In the
fourth place, the document studies exemplified that
R&D-projects delivered new knowledge in the field
of sustainable building and housing. The participants
in the interorganizational sustainable innovation
processes applied the newly developed scientific
knowledge. Fifthly, the document studies showed that

the nation’s demonstration projects illustrated the
possibilities of sustainable building to all representa-
tives of institutions and firms who initially were scep-
tical about the subject. The governmental demonstra-
tion program served as a benchmark for the activities
of participants in the regular and less innovative in-
terorganizational sustainable innovation processes in
the country. Sixthly, the project studies showed that
the development of design instruments had a stimu-
lating effect on the sustainability of most of the in-
terorganizational sustainable innovation processes in
the country. All interorganizational sustainable inno-
vation processes applied the outcomes of life cycle
analysis, and used the science-based checklists and
scoring methods to design and build sustainable
housing estates. Seventhly, the interview rounds indi-
cated that the various knowledge centres operated as
environmental advisors and information-providers.
The knowledge centres supported and facilitated na-
tional institutions and firms to take an active part in
interorganizational sustainable innovation processes
in the country. Finally, the document studies indi-
cated that the procedures forced institutions and
firms to apply a legally required number of sustain-
able methods, systems, and materials.

Proposition 3: Interorganizational sustainable
innovation processes and a national
sustainable innovation system have a
mutually reinforcing relationship.

The empirical research supported the third proposition
to a considerable degree. Interorganizational innovation
processes and five (of the eight) pillars of the national
innovation system in the Dutch residential building in-
dustry appeared to be mutually reinforcing. Firstly, the
project studies indicated that interorganizational sus-
tainable innovation processes and the experiments of
the national innovation system for sustainable building
were mutually stimulating. Experimental programs
stimulated progressive interorganizational sustainable
innovation processes in the country. In return, the out-
comes of these interorganizational sustainable innova-
tion processes stimulated the private parties and the
governmental institutions to develop new and im-
proved experimental programs. Secondly, the document
studies indicated that the interorganizational sustain-
able innovation processes and the R&D-projects of the
Dutch national innovation system for environmental
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building were mutually reinforcing. The R&D-projects
stimulated institutions and firms in the interorganiza-
tional environmental innovation processes to apply new
science-based knowledge. In return, the application of
this knowledge in the interorganizational innovation
processes initiated new research questions and new
R&D-projects. In the third place, the document studies
showed that interorganizational sustainable innovation
processes and the demonstration projects of the Dutch
national innovation system in residential construction
were mutually supporting. The Dutch demonstration
program provided best practices. It stimulated institu-
tions and firms in the industry to join interorganiza-
tional sustainable innovation processes, and to produce
highly innovative housing estates. In return, the increas-
ing environmental quality of these interorganizational
sustainable innovation processes stimulated the creators
of the demonstration programs to improve their pro-
grams. Fourthly, the project studies showed that the in-
terorganizational sustainable innovation processes and
the design instruments of the national innovation sys-
tem were mutually reinforcing. The interorganizational
sustainable innovation processes in the nation used the
design instruments that were developed by consultants’
firms. It improved their environmental performance. In
return, the experiences with the application of these
theory-based design instruments in the industry stimu-
lated the consultants to improve their design tools. Fi-
nally, the expert interviews showed that the interorgani-
zational sustainable innovation processes and the
knowledge centres of the national sustainable innova-
tion system were mutually reinforcing, The knowledge
centres obtained the knowledge and expertise they
needed from the participants in the interorganizational
sustainable innovation processes. In return, the knowl-
edge centres used this knowledge to stimulate the per-
formance of participants in other interorganizational
sustainable innovation processes in the residential build-
ing industry.

A Comparison of the Interorganizational
Sustainable Innovation Processes

with the Literature

All five models of interorganizational innovation
processes in the literature pay attention to the trade-
offs between the exploration of innovative options, and
the exploitation of these options in terms of turnover,
market share, and profits. The innovating organiza-

tions in the empirical research project also searched for
a balance between exploration and exploitation. In the
first four stages of the sustainable innovation process,
they explored the joint innovation possibilities and po-
tential. In the fifth until the eighth stage of the innova-
tion cycle they developed, produced, and marketed the
innovative sustainable options with a profit motive. Al-
though the studied projects achieved considerable re-
sults in sustainable innovation, many options that were
technologically possible were not applied because of
conflicting economic motives of the participants in the
projects. In the first four exploratory stages of the in-
terorganizational sustainable innovation cycle the or-
ganizations primarily explored the economically feasi-
ble options, and applied these in the fifth, sixth,
seventh and eighth exploitation stages of the interorga-
nizational sustainable innovation cycle. The majority
of options that were put aside were rejected for eco-
nomical reasons.

Furthermore, the models in the literature suggest
that the organizations that participate in the interorga-
nizational innovation process try to find a balance be-
tween competition and cooperation. Fisher and Varga
(2002), for example are very explicit. They label the
two stages in the interorganizational innovation
process as ‘pre-competition’ and ‘competition’. The
empirical research results confirm this. The organiza-
tions that were observed spent most of their time on
negotiations over the optional conditions of joint in-
novation in the first four stages of the interorganiza-
tional sustainable innovation cycle. When the deal was
closed, most of the times when the fourth stage of the
sustainable innovation cycle ended, the competitive
approach developed into a more cooperative one.
Nevertheless, also in the fifth until the eighth process
this cooperative approach had competitive elements.
All members of the joint project realized that the co-
operation would end, and that they had to be able to
exploit their new competencies autonomously. They
just applied sustainable innovations that were cost-
neutral, or generated extra profits.

A Comparison of the National Sustainable
Innovation System with the Literature

The system of sustainable innovation in the Dutch
residential building industry partially functions as
supposed in the literature. It also deviates from several
basic assumptions in the literature.
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According to Bartholomew (1997), research institu-
tions and industrial firms are the centres of the national
system of innovation, and the government and educa-
tional institutions strengthen them. The research proj-
ect revealed that not the research institutions and in-
dustrial firms, but the government acted in the centre
of the system. Some research institutions and a small
group of specialized firms supported the government.
They participated in the experiments, R&D- and
demonstration projects. The majority of the firms in
the industry was passive and did not cooperate. The
movement that came into being was relatively small
and an industry-wide movement did not develop.
Bartholomew (1997) also states that in a productive
national innovation system knowledge flows between
research institutions and industrial firms. The research
project did not trace such processes of knowledge flow
between research institutions and the majority of com-
mercial firms. The only flow of knowledge the research
project found was the cooperation between some re-
search centres and a small group of specialized firms. In
these cases researchers transferred LCA-information to
some consultants and architects. These consultants and
architects translated this information into design in-
struments, and applied them in the sustainable build-
ing projects. The flow of knowledge from the small
network of innovating organizations to the industry as
a whole was not stimulated and facilitated, and the dif-
fusion of the approach in the sustainable innovation
processes and system to all the organizations in the in-
dustry was not systematically organized.

According to Sigurdson and Cheng (2001), na-
tional and corporate innovation policies support the
innovative capability of institutions and companies.
This support partially existed in the Dutch house
building industry. National, provincial, and munici-
pal sustainable innovation policies and action plans
facilitated the governmental institutions. Although
these policies and plans also aimed to stimulate com-
mercial firms, this was not actually happening. More-
over, companies also did not develop and operate cor-
porate sustainable innovation policies and plans of
their own. Most of the commercial firms felt no need
to innovate because of the absence of economical in-
centives to become sustainable.

Finally, according to Lundvall ez 4/ (2002), the
development of new technology by interacting users
and producers is an important element of a national

system of innovation. In the Dutch case, most sus-
tainable technologies, for example the design instru-
ments, were developed, tested, and made by combi-
nations of interacting universities, scientific research
centres, consultants, architects, and builders. The sci-
entific institutions developed the necessary knowl-
edge. The architects and consultants translated the
knowledge into applicable design methods. They
used these methods while working with, and for con-
struction companies. The research project did not
find any other important element of the national in-
novation system-concept of Lundvall ez a/. (2002).
Although the government created a small and experi-
mental market for sustainable building projects, it did
not create a large home market for sustainable build-
ing. The government also did not develop a nation-
wide direction for sustainable building. The knowl-
edge centres had an informative function, but did not
develop a long-term vision. The relatively small scale
of the sustainability movement facilitated a successful
small network of organizations that were innovating
in sustainability, but the network remained small, did
not grow, and even declined in the last years of the
period that was researched.

6. CONCLUSION

This paper explored and explained the mutual rein-
forcing relationship between interorganizational sus-
tainable innovation processes and the elements of a
national sustainable innovation system in Dutch res-
idential building. It integrated the interorganiza-
tional innovation process- and the national innova-
tion system-approach into a new model. Within the
structure of this model, a case research project that
covered a sixteen-year period of sustainable innova-
tions in the Dutch residential building industry in-
vestigated the interplay between sustainable process-
and systematic innovation. An analysis of the re-
search outcomes showed that a national sustainable
innovation system provided the structure in which
several interorganizational sustainable innovation
processes developed, and that the interorganiza-
tional sustainable innovation processes contributed
to the building of this national system of sustainable
innovation. Additionally, the research showed that
the national sustainable innovation system and the
collection of interorganizational sustainable innova-
tion processes was relatively small. It also indicated
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that the sustainable innovations that were not cost-
neutral or profitable—and most of them were not—
were put aside by the participants.

The literature on the subject indicated that a con-
ceptual research approach in which sustainable inno-
vation processes and -systems were integrated could
provide new insights into the interplay between in-
terorganizational sustainable innovation processes
and a national system of sustainable innovation
(Muller and Zenker, 2001; Sigurdson and Cheng,
2001; Lundvall et al., 2002). This approach was
adopted in the research design. The exemplary and
in-depth case study project revealed that the govern-
ment, institutions, and a small network of commer-
cial organizations cooperatively succeeded to develop
an interdependent collection of interorganizational
sustainable innovation processes and pillars of a sus-
tainable innovation system. Although this organiza-
tional network achieved considerable sustainable
building results, the absence of sufficient economic
incentives appeared to be an impediment to the de-
velopment of the small innovative network into a
larger movement.

The development of a research approach with a
focus on both interorganizational sustainable innova-
tion processes and national systems of sustainable in-
novation appeared to be a promising direction for re-
search. It enabled the integration of both process-
and systematic aspects of the development of a sus-
tainable building industry. Analytically, the research
methodology and approach can be useful for making
an in-depth study of the interplay between sustain-
able innovation processes and -systems in building
industries in various other countries. Further re-
search can concentrate on the transferability of the
research approach and findings to these contexts. Al-
though the results indicated that a mutually stimu-
lating relationship between sustainable innovation
processes and a national sustainable innovation sys-
tem exists, this finding can not be generalized to
other contexts, neither analytically or statistically.
The research provides a first in-depth description of
the relationship. For analytical generalization replica-
tion of the study and its results is needed. For statis-
tical generalization a quantitative research design is
demanded. Further analytical research on the topic
also needs to develop insights in the economic trade-
offs of sustainable innovations, and the economic

and organizational aspects of the diffusion of sustain-
able innovations to the majority of the industry.

This research project argued that it is fruitful for
organizations to participate in interorganizational
sustainable innovative processes that are part of a na-
tional sustainable innovation system. It implicates
that 7ndependent building organizations that want to
innovate in sustainability have to become part of an
interdependent network of cooperatively innovating
governmental, institutional, scientific, and commer-
cial organizations.
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