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Abstract 
Building on knowledge management discussions, the 
paper discusses how environmental knowledge are created 
and communicated in enterprises and sectors, taking 
communication on environmental properties of chemical in 
industrial production as a case. Knowledge is conceived as 
situated enacted practice making the task of environ-
mental communication a problem of transfer and transla-
tion of knowledge between different practice communities 
and knowledge systems, each having specific bounded 
cognition.  

Taking this theoretical approach, the paper, as an exam-
ple, analyses specific problems related to the development 
and implementation of a science based information system 
to assess and document environmental properties of chemi-
cals (The “KEMI-centre project”). The paper discusses 
how knowledge systems and practice communities condi-
tion environmental communication on chemicals and 

environmental performance within and between enter-
prises/organisations.  

Introduction 
The scope and depth of environmental change 
processes have expanded. Environmental 
changes in most cases have to be conceived as 
systemic, involving a broad array of actors; the 
task to handle environmental issues now per-
vades every level and functional unit of enter-
prises and product systems. Speaking generally, 
environmental management and planning has 
turned into a polycentric activity, taking place in 
settings of knowledge and capabilities dispersed 
on many actors. Environmental knowledge crea-
tion is dispersed and environmental information 
and knowledge have to be transmitted, proc-
essed and acted on within a broad array of or-
ganisations and actor configurations. This makes 
the processes of environmental knowledge crea-
tion and transfer, within and between such set-
tings, a central issue.  

Environmental communication processes not 
only is a question of passing information, but 
also a constitutive process; specific knowledge 
systems, actor coalitions and cognitive structures 
are co-produced in these communicative proc-
esses. Environmental information and knowl-
edge are subject to selection and strategic inter-
pretation, and specific paths and ‘innovation 
systems’ evolves as the result of the communica-
tion processes. 

Taking this as a point of departure, the paper 
examines in depth the problem of creation and 
transfer of environmental knowledge. In this 
endeavour we build on knowledge management 
discussions, in particular how knowledge relates 
to practice and knowledge systems (part I). 
Based on this understanding, the paper analyses 
a specific case on communication on environ-
mental properties of chemicals in industrial pro-
duction (part II). 
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Environmental communication of enter-
prises 

Environmental communication has been given 
growing attention within business management. 
However, the dominating approaches have been 
‘traditional’ in terms of the scope of means: 
relational marketing in business-to-business, 
target group analysis, stakeholder management, 
etc. Often the analyses are translated into opera-
tional communication tools on how enterprises 
most efficiently could promote their environ-
mental messages (e.g. Valeur and Tinge, 2001). 
Another line of development has been environ-
mental reporting and benchmarking (e.g. 
Wheeler and Elkington, 2001). Strategic ap-
proaches have been present, but somehow basic 
problems of how common cognitive structures 
with sectors and production chains (enabling 
interactive communication) evolve and are sub-
ject to strategic behaviour are ‘under-
represented’.  

Important research exceptions however, do 
exist. Heiskanen et al. (1998) in their research on 
product change exposed how absence of shared 
goals and priorities in the product chain formed 
major barriers to exchange of environmental 
information. They gave emphasis to the need of 
shaping shared environmental reference systems 
in product chains, and development of roles, 
capabilities and competencies of chain actors. 
Clarke and Roome (1999) in a microanalysis 
demonstrated how environmental relations of 
enterprises served as learning-action network, in 
which the enterprises developed specific envi-
ronmental perceptions through complex proc-
esses of negotiating, learning, action and change 
together with their stakeholders.   

In parallel, work on environmental innovations 
(Hansen et al., 2002, Søndergård et al., 2001) has 
pointed to how specific institutional arrange-
ments and distributed innovative green capabili-
ties evolves in sectors and industries and shape 
the way environmental problems and horizons 

of solutions are communicated. This finding is 
in many ways similar to findings in studies on 
greening of networks (e.g. Boons, 1998). 

 This body of research points to the need to 
understand the dynamic interaction between 
organisations in networks and production 
chains, in particular how possibilities and limita-
tion for the generation and transfer of environ-
mental knowledge are shaped as a result of the 
interaction. 

The question is not how enterprises most effi-
ciently organise their environmental communica-
tion, but how the objects of environmental 
change are construed. This involves an under-
standing of the more basic question how envi-
ronmental knowledge is shaped and how mean-
ing on environment is produced and organised 
in the (environmental) communication processes 
of enterprises, product chains, and production 
systems.  

Part I: Knowledge creation 
and transformation within 
and between communities of 
practice and networks of 
practice 
One way, but not the only, to deepen this under-
standing of the dynamic processes of greening is 
to focus on creation and transfer of knowledge 
of environment and greening as interactive 
processes within and between firms. By under-
standing knowledge as situated enacted practice proc-
esses, it is possible to identify the underlying dy-
namics of knowledge as communicative proc-
esses within and between fields of situated practice; 
the flow of knowledge is enacted through the 
translation of knowledge between similar and 
dissimilar fields of practice. 
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Environmental knowledge as situated en-
acted practice 

The conception of ‘knowledge’ is complex and 
endowed with ambiguity - and this becomes 
even more the case when it is discussed in an 
environmental setting. A short look at the 
knowledge management tradition displays some 
of the complex ontological and epistemological 
differences:  

� The discussion between information and 
knowledge perspective, which has been seen 
in the differences between Simon/March, 
and Nonaka explicated in Nonaka (1994) 

� The discussion between the cognitive and 
the praxis approach which is explicated in 
Ryle (1949) 

� The discussion between individual and col-
lective knowledge, which is explicated in the 
Argyris and Schön (1996) 

� The discussion of knowledge as stock or 
relational, which is explicated in Stacey 
(2001). 

From our theoretical and empirical analyses it 
has proved to be useful to understand knowledge 
as situated enacted practice, where the main constitu-
tive element is how people through practice 
continuously create and recreate knowledge and 
how they establish their capabilities over time, 
within and between contexts. With this focus on 
practice context, we may overcome the traditional 
problems mentioned above; ontological and 
epistemological differences still exist, but we see 
the practice concept as a way to integrate and 
overcome some of the artificial split between the 
different positions. 

In order to unfold the implications of this 
knowledge concept, it can be useful to look at 
the key elements in the definition. 

� By knowledge as practice we want to empha-
sise that knowledge is connected to practice 
in term of ‘know how’. When we ask to the 
environmental knowledge of people or in-
dustrial actors, we do not ask if they can cite 
the environmental encyclopedia, but if they 

are able to use the knowledge of environ-
ment to green their activities. Furthermore, 
in understanding knowledge as practice we 
highlight that the tacit and explicit dimen-
sions of knowledge are integrated and can-
not be understood separately.  

� By knowledge as situated we want to empha-
sise that knowledge is embedded and em-
bodied in a specific material and social set-
tings. This social and material embedded-
ness of knowledge emphasises that knowl-
edge is not going to be seen as neither indi-
vidual nor collective, but as relational en-
acted in the interaction between individuals 
and collectives in a social context. (Weick, 
1995, 2001, Stacey, 2001). The notion of 
material embodied knowledge underlines the 
role of materials/technologies as actants in 
the knowledge creation process, where the 
materials play an active role in the enact-
ment process as suggested by the actor-
network theory (Latour, 1987, 2001, Callon, 
1987). 

� By knowledge as enacted we want to focus on 
how knowledge is enacted as a sensemaking 
process, where sensemaking of actors are 
enacted through communicative practice. A 
practice, where knowing is often retrospec-
tive and is enacted by creating histories in 
order to make sense in (a chaotic) fields of 
practice; histories, where the medium of the 
stories often will be very closely connected 
to the specific social and material settings.  

Knowledge as situated, enacted practice has im-
portant consequences for understanding knowl-
edge generation and transfer within and between 
organisations, production chains and networks. It 
establishes a perspective that opens up for new 
ways of perceiving communicative processes.  

A major distinction is connected to the under-
standing of the fields of situated enacted practice as 
the locus for making sense of practice and 
knowledge. It generates a row of new questions. 
How is possible to understand the dynamic and 
complex process of knowledge creation and 
transfer in a practice perspective, given the situa-
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tion that knowledge is located to different activi-
ties, actors, actants and relations within and 
between organisations, production chains and 
network? How is it possible to develop envi-
ronmental knowledge in different fields of prac-
tice and to transfer this knowledge across differ-
ent fields of practice?  

In order to answer these questions we have first 
of all to discuss:  

� How knowledge as situated practice is dis-
persed on different fields of practice  

� How knowledge is transferred between dif-
ferent situated practice fields.  

And second to discuss  

� What knowledge as distributed practice 
means for communication within and across 
different fields of practice.  

Knowledge as distributed fields of practice. 

The complexity and ambiguity of knowledge is 
not only related to its different forms as 
tacit/explicit, individual/organisational, but is also 
related to the way knowledge is distributed in the 
society on different activities, actors, actants, and 
relations and over time. A discussion which have 
been raised by the Austrian school in economic 
writings of Hayek (1938, 1945), Loasby (1999) 
and in sociological writings of Schutz (1952), the 
philosophical writings of Hayek (1978), Ryle 
(1949) and in management writings by Tsoukas 
(1986, 2001). The ontological and epistemological 
complexity and ambiguity of knowledge is re-

lated to the continuous enactment by the com-
municative processes within and between the 
different fields of situated practice. 

By emphasising situated practice as the locus of 
knowledge development, knowledge is no longer 
seen as connected to individuals as subjects, but 
as a social category (Wittgenstein, 1958). The 
communicative acts in fields of practice are seen as the 
‘subject’ of enactment of knowledge. Knowledge 
creation and transfer is developed within and 

across the different fields of practice. These 
fields of practice have been described as com-
munities of practice by Constant (1987), Lave 
and Wenger (1991) and Brown and Duguid 
(1991) and further developed by Brown and 
Duguid (1998, 2001) and Wenger et al. (1998, 
2000, 2002). 

Common for these contributions, is a focus on 
knowledge as situated, enacted practice with 
special emphasis on how common practice gen-
erates sense in a community. However, some 
differences, related to the interpretation of the 
concept, have to be noted. Wenger et al. seem to 
focus on the community aspect e.g. shared 
meaning, while Brown and Duguid focus more 
on practice as the central element.  

Communities of practice 

Communities of practice evolve from the com-
mon practice of the day-to-day activities, where 
people make sense of what they do, how they do 
it, and why they do it. Tight couplings of the 
day-to-day practice often go with an interrelation 
of the day-to-day practice and communicative 
acts (mainly based on face-to-face interaction). 
Sensemaking is a complicated interaction proc-
ess where sense is enacted by a continuously 
process of story telling. The paradigmatic case of 
sensemaking processes in situated practice is 
Julian Orr’s study: ‘Talking about Machines’ 
(1996). In environmental context, Fischer and 
Rosdahl  (2001) have given excellent examples 
on sensemaking processes among sales peoples 
in a printing firm.  

Making sense in communities of practice does 
not mean that people have the same meaning, 
but should more be seen as a grammar e.g. a way 
that makes sense of experience, information and 
knowledge in a social and material setting. 

Knowledge is conceived as institutionalised 
practice (Kerndrup et al. 2002b. This also implies 
that sensemaking processes are seen as an en-
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actment process where practice and knowledge 
are continuously enacted through communica-
tive and material practices and in this way can be 
understood as a path creation process. This means 
that we se the enactment process as different 
from the way knowledge sociology try to reflect 
on path dependency as a process of stabilising 
and closure. 

Networks of practice 

Networks of practice are loose couplings of 
people working with the same type of practice in 
different settings, while their day-to-day practice 
are not connected. It can be links between peo-
ple in different environmental communities in 
different production sites (e.g. environmental 
professionals in different enterprises) or envi-
ronmental communities in different organisa-
tions. The same type of practice creates a frame 
of sensemaking that direct sensemaking by de-
veloping the same type of procedures (grammar) 
for enactment, selection and retention of data, 
information and knowledge (e.g. reference to the 
same scientific methodology in environmental 
documentation) despite differences in social and 
material settings. 

Central are the differences in the sensemaking 
processes, where sensemaking within communi-
ties of practice is enacted by the use of a com-
mon knowledge of a joint situated practice and 
sensemaking within networks of practice is en-
acted by common practice in different settings.  

Communication across practice fields 

In this understanding, the dynamics of knowl-
edge generation and transfer are constituted 
through communicative practices within differ-
ent fields of practice. Tight and loose couplings 
in communities and network form a structured 
setting in which knowledge creation and transfer 
take place. A setting with locale fields-situated 
sensemaking, which both becomes a source of 

new knowledge creation and an obstacle to 
communicate and have a flow of knowledge.  

Transfer across different fields of practice is 
conditioned by these differences in sensemaking. 
The differences make the process of knowledge 
creation and transfer a complex and ambiguous 
process, where flows of knowledge are enacted 
through translation of knowledge between similar 
and dissimilar fields of practice. Knowledge is 
created and re-created through institutional 
processes both within and between different 
fields of situated practice. In the next section we 
will examine such processes of translation and 
transfer of knowledge across situated fields of 
practices in relation to organisations, production 
chains and networks. 

Communicative practices: Creation 
and transfer of Knowledge in organisa-
tion, production chains and networks 
The conception of knowledge as situated en-
acted practice has important consequences for 
our way to understand the dynamic of knowl-
edge creation and transfer within and between 
organisations in production chains and net-
works. It breaks with the mainstream view of 
organisations as homogeneous knowledge creat-
ing entities, and knowledge trans-
fer/communicative processes as simple un-
equivocal processes. And replaces it with a 
framework where organisations within produc-
tion chains and networks are seen as a complex 
and ambiguous institutional settings of autono-
mous and overlapping communities and net-
works of practice.  

Organisation as a constellation of situated 
practice 

Organisation as a constellation of situated prac-
tice has many roots in organisational theory: 
Organisational culture (Schein, 1992), decision-
making (March and Simon, 1958, Cyert and 
March, 1992, March, 1994, 2000), evolutionary 
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economics (Nelson and Winter, 1982), and sen-
semaking (Weick 1979, 1995, 2001).  

In particular knowledge theory (Wenger 1998, 
Wenger and Snyder 1998, Brown and Duguid 
1998, 2000, 2001) has discussed organisations 
and communities of practice. Wenger and Sny-
der (1998) argue that the communities of prac-
tice are very different from such organisational 
structures as formal work groups, project teams 
and informal networks, because communities are 
enacted in a common practice, where member-
ship is making sense for the individuals. This 
means that communities of practice are autono-
mous emerging entities within and between or-
ganisational settings. Therefore, communities of 
practice cannot be designed or directed from 
above as task groups, departments, etc, but is 
developed from below. And as such, creating 
social and material ‘space’ for community activi-
ties is the only way to support them.  

Seeing organisations as constellations of differ-
ent communities of practice (Brown and 
Duguid, 1999, 2001) is a way to understand how 
different kind of knowledge is created within 
organisations, and thereby understand the diffi-
culties with transfer of knowledge within the 
firm. Cognitive distance and absorptive capacity 
here become central notions.  

Different kinds of practice mean that knowledge 
has to be translated from one field of situated 
practice to another field. The cognitive distance be-
tween the different fields of practice is important 
for understanding the difficulties by translating 
the knowledge (Nooteboom, 2000). Cognitive 
distances between communities of research, 
communities of production, communities of sale 
can be substantial and explain many of the fail-
ures in firms of making sense of knowledge.  

� When information does not make sense, 
there will be no attention to the information 
in the community and/or the information 
will not be part of the day-to-day practice as 
many examples show. Environmental inno-

vations developed in one communities of 
practice (for example options of new prod-
ucts, materials, technologies, or behaviour) 
will not be used because it does not get at-
tention from other communities of practice.  

� Or if the information makes sense, it may 
differ very much from the way it gives sense 
to the other communities of practice in the 
organisation. A problem, which is often seen 
in relation to problem solving, related to en-
vironmental effects of processes and prod-
ucts. Communities of environmental profes-
sionals may see the problem in relation to 
reducing the eco-effect and mostly focus on 
ways to de-couple the environmental effects 
from the processes and products. Commu-
nities of production, on the other hand, see 
the environmental effects in relation to the 
productivity and planning, while the com-
munities of sales and marketing see the envi-
ronmental problem in relation to how sale 
can be optimised. 

Another barrier is the absorptive capacity, which 
can be ascribed to organisational units or enter-
prises (Cohen and Levinthal, 1990). Absorptive 
capacity in enterprises is determined by tight and 
loose couplings of practice in communities and 
networks (Orlikowski, 2002). 

Cognitive distance and specific absorptive capac-
ity explicate difficulties of knowledge transfer 
between practice communities.   

As indicated above, communicative practice 
within and across situated fields of practice enact the 
sensemaking processes of knowledge and infor-
mation. Communicative practices can be seen as 
(organisational) sensemaking, knowledge crea-
tion and decision making processes (Choo, 
2001) taking place in and between fields of prac-
tice These processes can are complex responsive 
processes (Stacey, 2001) made up by communica-
tive acts within and between communities of prac-
tice. 

The problem to establish communicative practices 
will differ. The possibility to handle complex and 
ambiguous information and knowledge is high 
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inside communities of practice due to a shared 
cognition based on the enacting, selection and 
retention of knowledge. Communicative acts 
across fields of practice are more complicated. 
Establishing communicative practices rely on the 
ability to develop a common frame to translate 
complex and ambiguous information and 
knowledge in a way that makes sense between 
the different fields of practice.  

Stories in organisations are often seen as a way 
to enact frames within and between different 
fields of practice. Use of codified knowledge is 
another way to make knowledge transferable 
within and between fields of practice.  

Codified information systems is seen as ways to 
make the transfer of knowledge within and be-
tween different kinds of practice easier by bring-
ing knowledge on a form where it is easy to 
transfer and store by codification. The codifica-
tion process is important to make the knowledge 
transferable, but the trade off is, that it reduces 
the complexity and ambiguity of the information 
and knowledge, with the result that the situated 
practice is abstracted away.  The main problem 
is to develop systems, which support the prac-
tice, instead of developing systems, which are 
counterproductive in relation to the existing 
practice. In order to do that, it is important to 
design the system from a practice point of view. 
The challenge is how companies can substitute 
databases systems with more interactive systems, 
which reflect the situated practice and enable 
shared knowledge. 

Production chains and networks as con-
stellations of practice 

Production chains and networks can be seen as 
constellations of tight and loose couplings of 
practices, where, as stated above, tightness and 
looseness of coupling are connected to the simi-
larities and dissimilarities of practice. This per-
ception of actor-relation in chains and network 
diverge from mainstream use of production 

chains related to flow of materials or networks 
related to social connections. To some extent it 
relates to the ‘Uppsala school’, which empha-
sises the relations mediated by activities, re-
sources and actors, and the actor-network theo-
ries that emphasise the problem of knowledge 
translation. 

Production chains 

The configuration of production chains is mainly seen 
as activity chains related to flows of materials. 
The specific configuration construes a distribu-
tion of capabilities related to the activities (activ-
ity fields) undertaken in the specific chain, a 
distribution, which in turn conditions how chain 
actors can practice in the activity fields and can 
connect to these fields. (This approach of capa-
bilities was first developed by Richardson (1972) 
and further developed by Loasby (1999).) The 
understanding of capabilities as fields of practice, 
together with the concept of absorptive capacity 
and cognitive distance, provide a conceptualisation 
of the division of knowledge and the way 
knowledge are developed and transferred within 
and between chain actors (Kerndrup et al. 
2002b). Communicative acts within product 
chains and networks take place in and co-shape 
a setting of distributed capabilities. 

Environmental problems are related to activities 
across the production chain, but the knowledge, 
which is involved to overcome the problems, is 
related to the separate fields of capabilities. It is 
the similarities and complementarities between 
the different fields of capabilities that are impor-
tant for the possibility to develop and translate 
knowledge within and between the different 
parts of the production chain. 

Experiences from environmental innovations in 
production chains show that innovative solu-
tions often are developed by communicative acts 
between similar and complementary fields of 
practice (Kerndrup et al., 2002b).  
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Development and transfer of knowledge is also 
connected to the practice field’s position along 
the production chain. The cognitive distance and 
differences in the absorptive capacity are often 
lesser between communities and networks of 
practice in the same stage of production - a 
knowledge that intuitively is used in “ERFA 
groups” (Danish institutions: industry organised 
exchange of experiences within functional areas, 
e.g. quality management). It can be more diffi-
cult to make sense across stages in the produc-
tion cycle, due to the disparity of communities 
of practice. For example: knowledge practice in 
knowledge intensive chemical firms, seen as a 
cognitive culture, is very far away from the 
knowledge practice in small Danish textile firms 
(Kerndrup et al., 2002b). 

Networks/stakeholders 

The configurations of stakeholders outside the 
production represent a more heterogeneous 
group of practices. Their connection to produc-
tion activities can be direct and/or indirect, and 
their fields of practice include a broad variety of 
practices. A variety that makes sensemaking and 
shaping of communicative processes very com-
plex and ambiguous, why we only try to indicate 
these processes by focusing on a few key con-
figurations. 

� Research and development practices 

� Regulatory practices 

The research and development practice is related 
to the national and regional systems of innova-
tion, which play an important role for develop-
ment practice in industries, given its support to 
development of new knowledge, new technolo-
gies and new organisations. The research and 
development system represents modes of prac-
tice that is both similar and dissimilar to the 
R&D practice in production chains. 

The cognitive distance between these institu-
tions varies in relation to the different practice 

forms in the industry and research, showing that 
firms often need to have research practice in 
order to benefit of and absorb knowledge from 
these institutions. This is also the reason for the 
many forms of transfer activities in the area. 
Knowledge developed in the research system 
reflects the scientific practice and has to be 
translated to practice in the production chain, 
which can be very difficult.  

In this interactive process, however, specific 
knowledge systems emerge as coalitions of actors, 
specific configurations of actors, relations and 
perception of problems and solutions. This intro-
duces additional problems of the transfer of 
knowledge across different knowledge systems 
and of chain actors, which may subscribe to a 
number (often disagreeing) knowledge system. 
The existence of such different knowledge sys-
tems in relation to the environmental communi-
cation of enterprises represents a specific problem 
(Kerndrup et al., 2002a), see below: Cases of practice.  

The regulatory practice is related to the regula-
tion of the environment and is founded in a 
practice very different from the business prac-
tice. Studies have shown that it is difficult to 
translate regulatory practice to business practice. 

In looking at regulation as communicative acts, 
regulation is regarded also as knowledge and 
learning process (Clayton et al., 1999, v. Dijken, 
1999, Søndergård et al., 2001, Hansen et al., 
2001), a perspective that is not reflected in the 
traditional dichotomy between command-
control and market based regulations. In the 
change towards proactive regulatory strategies, 
the scope of communicative regulatory acts 
expands and takes new institutional forms 
(Søndergård et al., 2001) – and in parallel the 
environmental communicative acts of enter-
prises have changed. 

Traditionally the regulatory practice in public 
authorities is related to environmental depart-
ments in firms. The main function of these de-
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partments had up to 1990 mainly been to de-
couple the environmental demands from the 
other kind of practice in the firms. As a conse-
quence of the growing focus on environmental 
problems from stakeholder, both within the 
production chain and from other stakeholders, 
the flow of information and knowledge has be 
much more complex and ambiguous, resulting in 
a complicated interaction between activities, 
actors, actants and relations over time. Scope of 
environmental activities and practices in enter-
prises has been expanded. As a result, environ-
mental management units find themselves in-
volved simultaneously in a number of different 
knowledge systems (see part II, Cases of practice). 

Communicative practices 
The problem of transfer of knowledge across 
situated fields of practice in organisations, chains 
and networks have to be studied in specific con-
text. We have to identify communicative prac-
tices on transfer of knowledge, follow how these 
practices evolve, turn into conventions and 
norms, and eventually are institutionalised. 

The study of exchange of knowledge and infor-
mation on environmental properties of chemi-
cals, which is going to be discussed in the next 
part, provides some examples on how such prac-
tices may evolve and be turned into institutions 
structuring the transfer of knowledge across 
fields of practice. 

Part II: Enterprises: Envi-
ronmental Communication 
on chemicals 
Enterprises’ environmental communication on 
chemicals represents a specific case of knowl-
edge formation and exchange. We are going to 
examine this case with the objective to  

� unfold and specify the theoretical approach 
by an analysis of a specific field of knowl-
edge creation and communication. 

� address environmental management and 
planning on dynamics and obstacles of envi-
ronmental knowledge creation and commu-
nication on chemicals. 

The analytic material presented below has been 
elaborated as part of a research project on the 
developmental and implementation of an “ex-
pert system” on environmental documentation 
of chemicals within the KEMI-centre project1. 
The development of the “expert system” and the 
implementation is still ongoing, for this reason 
no specific analyses of the tool or implementa-
tion in the individual enterprises can be pre-
sented. What are presented are problems and 
options related to the specific problem of install-
ing chemical information systems or expert sys-
tems in enterprises and chains, which were iden-
tified during the initial stages of analysis. 

The specific project: Objectives and chal-
lenges of the KEMI-centre 

The ‘KEMI-Centre project’ is a co-operation of 
enterprises, research institutes and universities 
established with the objective to develop an IT-
based tool to document and communicate envi-
ronmental properties of industrial chemicals. 
The Danish research institutes, DHI Water and 
Environment and DTC Danish Toxicology Cen-
tre, undertake the development of the 
tool/information system. The basic structure of 
the IT-based tool is a core database of scientific 
data on the chemicals, with a number of specific 
application tools on top of it. These application 
tools, as well as the specification of the system, 
are to be developed in pilot set-ups in the par-
ticipating enterprises.   

This developmental work can be seen as a (stra-
tegic) response to an anticipated demand of 
environmental competencies of enterprises to 
meet future requirements in business chains and 
regulation. Specific examples of such expecta-
tions can be: 
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� New demands on the market to be able to 
provide specific environmental documenta-
tion; e.g. for EMAS certified customers, ful-
filment of demands within certified envi-
ronmental labels systems or public pro-
curement frameworks.  

� New business strategies based on servicing 
and partnerships demanding environmental 
competencies of e.g. chemical suppliers 

� Anticipated new EU regulatory frameworks 
introducing extended producer and down-
stream responsibility.  

It can also be seen as a response to the need of 
having tools, which can support a number of 
internal and external operational tasks, in par-
ticular communicative tasks. The specific in-
tended use of the system ranges from expert 
system options (generation of LCA-data, envi-
ronmental classification related to design or 
purchase), use as a system of knowledge sharing 
in the organisation and a system to support ex-
ternal communication.  

This indicates that such tools/information sys-
tems have to be considered in relation to a wide 
number of practices and communities of prac-
tice. This represents the basic challenge of an 
implementation of such systems in industrial and 
social settings.  

Environmental communication on chemi-
cals as communicative practices 

Documenting and communicating environ-
mental properties of chemicals within organisa-
tions and across actors of product chains and 
networks could be perceived as a ‘simple task’ of 
providing and codifying scientific knowledge. 
The problem is, however, that the ‘eco-
complexity’ of environmental impacts of chemi-
cals makes it impossible to obtain such a body of 
scientific knowledge. We face both operational 
uncertainty (lack of data) and conceptual uncer-
tainty (lack of knowledge of which data is 
needed or to give priority: the radical uncer-
tainty)2.  

We have to give up an understanding of having a 
unified scientific basis as an unequivocal refer-
ence of knowledge creation and transfer in in-
dustrial settings. Instead we need to perceive 
communication on environmental properties of 
chemicals as conditioned by a world structured 
by practice communities and network each gen-
erating specific knowledge and cognitive struc-
tures - as presented above. The point is, that 
different ‘fields of practices’ constitute the con-
text of the communication acts in which specific 
environmental knowledge on chemicals is ex-
changed and mutual common horizons of inter-
pretation and sensemaking are shaped. 

This forwards an understanding of environ-
mental communication, where knowledge, per-
ception and meaning on environment emerge 
through in these processes. Specific configura-
tions of actors, problems, solutions and relations 
(within organisations, and in-between organisa-
tions in chains and network) evolve (March, 
1999) in these processes and form knowledge 
systems or ‘decision arenas’ where specific forms 
of knowledge and communication processes are 
institutionalised. These emergent institutional-
ised forms of knowledge and communication 
processes enables the actors to develop shared 
mental constructions of problems, solutions and 
relations, which provide the means to address 
and deal with specific environmental problems.  

Knowledge systems, as they emerges as institu-
tionalised communicative practice between dif-
ferent fields of practice, in this way may be seen 
as specific settings enabling creation and transfer 
of knowledge across such fields of practice. 

The dilemma is that institutionalised environ-
mental knowledge systems are needed to act, but 
the risk is that rigidities are introduced, which 
may limit reflexivity. The problem of such 
knowledge systems (decision arenas) is that they 
both need an operational closure (programmes of 
routines, values and priorities, which can ease 
the communication when opposed with (eco)-
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complexity) and cognitive openness (the ability to 
reflect on own selection criteria in the pro-
grammes  - enabling sensibility e.g. to new agen-
das), which can make them responsive and in-
novative. 

Building on this understanding we examine how 
enterprises exchange of environmental knowl-
edge on chemicals externally and internally is 
conditioned. 

Environmental communication of enter-
prises in context 

Enterprises interact with and within a wide 
number of different practice communities or 
practice networks, where environment are 
communicated and interpreted. Still perceiving 
knowledge as situated enacted practice - and 
making emergent practice communities and 
networks the constitutive arenas – enterprises 
are interlocked in webs of ‘fields of practice’. 
Looking at enterprises, examples of such ‘field 
of practices’ can be routinised (operational) 
communication in supplier- or customer rela-
tions, or in the handling of wastewater problems 
in interaction with local authorities. Or it can be 
less routinised (strategic) communication with 
stakeholders, where environmental communica-
tion initiatives are taken to integrate loosely cou-
pled and differentiated environmental percep-
tions among loosely coupled actors of ‘network 
of practice’, with the aim to shape specific 
frameworks of communication. 

As a result enterprises communicate environ-
ment in a highly heterogeneous setting. One way 
to expose this is to look at three different 
spheres of environmental practices of the enter-
prises: environmental knowledge network, product chain 
and network, and stakeholder relations in the public 
sphere. Environmental perceptions, knowledge 
and meaning are embedded in different activities 
within the three spheres of practices – and dif-
ferent frames of environmental communication 
may be shaped. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These three spheres of practices provide three 
separate, yet interacting, systemic conditions of 
the enterprises. Each of them holds the ability to 
induce changes in the other two spheres. 
Changes in the environmental knowledge system 
may move perception, values and priorities in 
production network/chains and in public 
agenda/stakeholder relations - and vice versa.  

In relation to environmental communication on 
chemicals, two points should be taken into ac-
count. First, in its environmental communication 
enterprises find themselves coupled in different 

Figure 1: Coupling of enterprises on 
know-ledge systems, production chain 
and stakeholders relations. 
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spheres of practice, which results in that very 
different demands on communication on chemi-
cals may evolve. Second, any ‘new tool’, which 
should provide the means to communicate envi-
ronmental properties of chemicals, influences 
and is influenced by practices and rationalities of 
the three spheres.  

Chemicals: Environmental knowledge 
creation and transfer – three cases 
The notions of emerging knowledge systems and 
enterprises embedded in different spheres of 
environmental practices highlight the complexity 
of environmental communication of enterprises. 
In the remaining part of this section, we give 
three ‘cases’ on, how the problems of environ-
mental knowledge creation and transfer take 
specific form when working with the implemen-
tation of an information system on environ-
mental properties of chemicals. 

A. Acting in worlds of knowledge systems 

The problem of differences in knowledge crea-
tion, and hence the problem of transfer of 
knowledge, becomes specific if we look of spe-
cific practice network, which have emerged in 
the field of environmental impact of chemical. 
In the case in focus, an environmental depart-
ment had to decide how they would report their 
environmental performance on chemicals. A 
number of different options were identified.  

a. They could subscribe to a specific Danish 
classification system placing chemicals in 
three groups (A, B, or C) depending on tox-
icity and impact on biological processes in 
waste treatment systems. This knowledge is 
strongly related to specific demands of the 
established waste treatment infrastructure 
and has been institutionalised in re-
occurring negotiations on permits with local 
authorities.  

b. They could subscribe to standards elabo-
rated for environmental labels, taking this 
set of ‘best and wanted practices’ negotiated 

in Scandinavian (The Swan) and European 
(The Flower) arenas. While strong on ad-
dressing consumer, they prove weak on 
process-performance. 

c. They could subscribe to classification sys-
tems based on the use of Risk and Safety 
Phrases elaborated within the framework of 
The European Unions regulation (directives 
on substances and preparations). 

d. They could subscribe to national (Danish) 
lists of ‘unwanted substances’ elaborated by 
the Danish Agency on Environmental Pro-
tection. Have proved a strong message in 
the production chain. 

e. Or they could make use of an internal list of 
substances (unwanted – to be reduced or 
phased out in production) used in their in-
ternal environmental management and in 
supplier relations.  

Each of these systems, elaborated to enable 
distinctions on environmental properties of 
chemicals and communicate environmental per-
formance, can be seen as situated in specific 
practices. And using the situated knowledge 
outside these practices, with the aim to docu-
ment environmental performance to external 
stakeholder, prove to be difficult. A distinction 
on classes A, B, and C, based on effects on a 
specific waste treatment set-up, does not make 
much ‘sense’ when communicated to customers. 
In general, each option will have legitimacy to 
some problems and actors, while they could be 
criticised from the positions of other problems 
and actors.   

The case, which evolved in a specific situation 
where a report strategy of the enterprise had to 
be developed, reflects a more basic condition of 
environmental departments. If we look at the 
institutional framing of the work with chemicals 
and environment, environmental managers and 
departments find themselves involved in a num-
ber of different networks of practices, each of-
fering a specific constellation of actors, prob-
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lems and solution. Looking at chemicals in a 
Danish context it could involve: 

� A recipient-oriented practice emerging in 
relation to the permit-and-control regulation 
and cleaner technology programs (see Han-
sen, 2002). 

� A life cycle assessment (LCA) practice 
emerging in relation cleaner technology pro-
grams and product oriented programs. 

� A market oriented practice emerging in rela-
tion to label-institutions or public procure-
ment guidelines 

� A environmental health practice emerging in 
relation to safety work and chemical man-
agement 

In each of these settings, environmental knowl-
edge on chemicals evolves as specific situated 
practices. In a Danish context the specific actor-
network, emerging around methodological work 
on LCA-tools (UMIP) may be an example. 

Looking at environmental management and 
units in this perspective, they are or can be in-
scribed in a number of different practice net-
works (knowledge systems), each offering spe-
cific representations of the environmental prob-
lems of chemicals within frames of situated en-
acted practice. It illustrates, in addition, how 
environmental agents potentially are enrolled in 
many separate network of practices, making it a 
problem how they mediate and manoeuvre be-
tween those emerging different ‘knowledge sys-
tems’. 

B. The enterprise as a distributed knowl-
edge system. 

The expansion of the scope of environmental 
management, e.g. adoption of product and chain 
oriented strategies, has implied that handling of 
environmental issues now pervade the entire 
organisation in enterprises. Environmental man-
agement for this reason transforms to a polycen-
tric activity leaving environmental management 
units with highly extended tasks of knowledge 

management and communication. New main 
tasks involves: 

� To transfer and integrate environmental 
knowledge and objectives to other func-
tional units and 

� To identify and absorb environmental 
knowledge created in other functional units 

The handling of these tasks has to be considered 
of pivotal importance if enterprises are going to 
create (dynamic) organisational capabilities to 
conduct e.g. chain management (de Bakker, 
2002). 

Implementation of environmental management 
systems has traditionally been a centred process, 
placing a high focus on how to roll out proce-
dures and integrate environmental objectives 
and schemes in other units. Implementation of 
specific chemical management system has often 
taken the same road; centralised programs (clas-
sifying and defining goals of reduction and phase 
out) has been introduced with the objective to 
have them integrated in the routines and deci-
sion making throughout the organisation. This 
has proved to be difficult of several reasons: 

� Implementation of environmental optimised 
standard processes in local production units 
confronts with local practices and experi-
ences. 

� Internal implementation of environmental 
programs and routines faces a major obsta-
cle in the ‘cognitive distance’ of central envi-
ronmental management and practices in lo-
cal units. An example could be the attempt 
to integrate environmental considerations in 
the handling and use of construction chemi-
cals. The ‘cognitive distance’ in relation to 
chemicals may be seen as a result of specific 
practice communities among the different 
professions of workmen, where knowledge 
creation in relation to materials centre on 
functional aspects (e.g. result/quality, ease 
of use, speed of process) and to some extent 
health issues. In the implementation, envi-
ronmental management will have both to 
cope with the overriding rationality of cost 
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and time steering of the project, and a host 
of incompatible practice communities con-
stituted by different (workmen) groups sepa-
rated organisational, and in time and space 
at the project. 

In general we face the problem of transfer of 
knowledge between different practice communi-
ties. 

The other part of the problem, how to manage 
the enterprise as a distributed (environmental) 
knowledge system (Tsoukas, 1996), may prove 
to be even more important, if the organisational 
capability to meet and explore environmental 
challenges shall be developed.  

Perceiving environmental work in firms as a de-
centred system, made up of polycentric situated 
enacted practices of communities and network, 
makes it necessary to reconsider environmental 
management work:  

� Environmental management programs have 
to be implemented in a structure constituted 
by different practices of production, sales, 
design, etc, 

� Environmental management units need to 
have access to the specific environmental 
knowledge created in the practices of design, 
operation of production processes and sites, 
and sales and consulting. Environmental 
management has to manage environmental 
knowledge in the organisation, knowledge 
which is situated in emergent environmental 
practice communities 

� Agents in the organisation and organisa-
tional units need to have the capacity to act 
in situations on environmental issues – and 
environmental management has to further 
such a development. 

The former point may become even more im-
portant if we turn to the handling of stakeholder 
relations.  

A major challenge to future environmental man-
agement is, how the organisation can develop 
capabilities to mediate and transform changing 
external expectations into strategic responses (de 

Bakker, 2002). If we look at the processes of 
knowledge creation and external communica-
tion, a strategic approach aiming at the devel-
opment of stakeholder relation and use of envi-
ronmental competencies will place specific de-
mands to these processes. Examining future 
corporate environmental reporting, Wheeler and 
Elkington (2001) have emphasises the need of  

� Targeted and differentiated information to 
stakeholder 

� Direct and interactive environmental com-
munication with the individual units 

� Readiness to engage in partnerships and to 
share information, innovation and learning 
processes. 

� Identification and knowledge of environ-
mental expectations of customers and 
stakeholders.  

This may reinforce the tendencies of divergent 
internal distributed knowledge, as it may imply 
that the individual units and employees become 
part of emerging external network – and in this 
process they may develops specific practices and 
knowledge relatively independent of the firms 
environmental management. 

This understanding of knowledge creation, 
bound to local sensemaking, decision processes 
and experience, challenges management options 
based on centralised management capacity (de 
Bakker, 2002).  

C. Information systems and environmental 
knowledge creation and transfer 

The final case focuses on environmental com-
munication on chemicals and the implementa-
tion of information systems. The question is, 
how such information systems can be perceived, 
when we take into account a) a concept of 
knowledge as situated enacted practice and b) 
the specific settings of environmental knowledge 
creation and transfer (see point a-b above).  

In the implementation of scientific based infor-
mation systems (as in the case of the “KEMI-
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centre” project) on environmental properties of 
chemical we would have to consider: 

� We will experience a plenitude of knowledge 
systems (configuration of actors, problems, 
solutions and relations) and practice com-
munities surrounding environmental com-
munication processes – environmental 
communication within these separate 
knowledge systems and communities of 
practices would be possible based on shared 
cognitive structures (specific selections of 
knowledge, perceptions and meaning) 

� Each configuration implies specific needs of 
knowledge and knowledge tools. 

� Communication between these communities 
would involve some kind of ‘translation’ to 
overcome the lack of a common cognitive 
structure. Knowledge will always be pro-
duced within specific relations (here concep-
tualised as configurations/communities) – 
and can, for this reason, not readily be trans-
ferred and used by others (actors outside the 
configuration/community).  

� Each configuration/community would be 
temporary (always be subject to reinterpreta-
tion and strategic behaviour of the members 
– including the challenge of new agendas), 
which imply the need of knowledge tools, 
which allow a cognitive openness. 

This perception of information systems and 
communication clashes with traditional ways of 
thinking information and expert systems.  

� Codifying strategies aiming at making simple 
representations or classifications of envi-
ronmental properties of chemicals or sub-
stances risk not to meet the target, specific 
practice communities will need to have ac-
cess to specific applications (based on the 
scientific core). And they even need a tool 
with a flexibility to re-conceptualise the ap-
plication interface, to meet different and 
changing demands in their environment. 

To meet these needs some kind of access to basic 
data on product is needed. This, on many occa-
sions, conflicts with interests of chemical industry 
and suppliers; to protect their proprietary rights 
(know how/receipts), they want to restrict their 
exchange of information on environmental proper-
ties with customers and stakeholders. This has 
made the exchange of information within some 
kind of classification or ranking system (e.g. based 
on the European Unions risk-phrases) an option. 

Concluding Remarks 
When environmental communication is per-
ceived as knowledge creation and transfer within 
and between practice communities, we may 
understand the reason of unsuccessful commu-
nication and for this reason lack of environ-
mental attention and acting within organisations 
and in networks/chains of organisations.  

Notes 
1 KEMI-centre project (2000-04): Co-operation of enterprises, research centres and universities: Devel-

opment of PC-based tools for documentation and communication on environmental properties of 
chemical. Funded by the Danish Ministry of Industry. Participants: DHI Water and Environment, 
DTC Danish Toxicology Centre, Skanska (dk), Akzo Nobel (dk), Brøste, Ecolab (dk), Berendsen, 
Hartmann, Department of Environment, Technology and Social Studies (RUC, Roskilde University), 
and Department of Manufacturing Engineering and Management  (DTU, Denmarks Technical Uni-
versity). 

2 This does not imply a constructivistic view, but a critical realistic view of specific empirical representa-
tions of “the real” (ontological realism). Scientific data as subject to conceptual uncertainty (epistemo-
logical relativism) e.g. representations of eco-toxicity by data preliminary on marine impacts and a lim-
ited number of effects. 



fåëíáíìíáçå~ä=C=ÅçããìåáÅ~íáîÉ=éêçÅÉëëÉë=ÅçåëíáíìíáåÖ=ëéÉÅáÑáÅ=íÉÅÜåçäçÖó=é~íÜë=C=ÉåîáêçåãÉåí~ä=éÉêÅÉéíáçåë=

fåíÉêå~íáçå~ä=pìããÉê=^Å~ÇÉãó=çå=qÉÅÜåçäçÖó=píìÇáÉë=Ó=`çêéçê~íÉ=pìëí~áå~Äáäáíó=

References 
Agyris C, Schön DA. 1996. Organizational Learning II. Addison-Wesley: Reading, MA. 

Agyris C, Schön DA. 1978. Organizational Learning: A Theory of Action Perspective. Addison-Wesley: 
Reading, MA. 

de Bakker F, Nijhof A. 2002. Responsible chain management: A capability Assessment framework. Busi-
ness Strategy and the Environment 11: 63-75. 

Boons F. 1998. Caught in the web: The dual nature of networks and its consequences. Business Strategy 
and the Environment 7: 204-212. 

Brown JS, Duguid P. 1991. Organisational learning and communities of practice: Towards a unified view 
of working, learning and innovation. Organization Science 2(1): 40-57. 

Brown JS, Duguid P. 1998. Organizing knowledge. California Management Review 40(3): 90-111. 

Brown JS, Duguid P. 2000. Mysteries of the region: In Knowledge Dynamics in Silicon Valley. The Silicon 
Valley Advantage, Miller WF, Lee C-M, Hancock MG, Rowen HS (eds). Stanford University Press: 
Palo Alto CA; 16-39.   

Brown JS, Duguid P. 2001. Knowledge and organization: A social practice perspective. Organization Sci-
ence 12(2): 198-213. 

Callon M. 1987. Society in the making: The study of technology as a tool for sociological analysis. In The 
social Construction of Technological Systems: New Directions in the Sociology and History of Tech-
nology, Bijker W, Huhges T, Pinch T (eds). MIT Press: Cambridge MA; 83-106. 

Choo CW. 2001. Sensemaking, knowledge creation, and decision making: Organizational knowing as 
emergent strategy. In Strategic Management of Intellectual Capital and Organisational Knowledge, 
Chow CW, Bontis N (eds). Oxford University Press: Oxford. 

Clarke S, Roome N. 1999. Sustainable business: learning – Action networks as organizational assets, Busi-
ness Strategy and the Environment 8: 296 –310. 

Clayton T, Spinardi G, Williams R. 1999. Policies for Cleaner Technology - A New Agenda for Govern-
ment and Industry, Earthscan Publications: London. 

Cohen WM, Levinthal DA. 1990. Absorptive capacity: New perspective on learning and innovation. Ad-
ministrative Science Quarterly 35: 125-152.  

Constant EW. 1987. The social locus of technological practice: Community, system, or organisation. In 
The social Construction of Technological Systems: New Directions in the Sociology and History of 
Technology, Bijker W, Huhges T, Pinch T (eds). MIT Press: Cambridge MA; 223-242. 

Cyert R, March JG. 1992. A behavioural theory of the firm. 2. ed. Blackwell Business: Cambridge MA. 

Dijken Kv, Wolters T, Søndergård B, Kerndrup S, Hansen OE, Frey M, Mussati G, Prince Y, Klaff P, 
Meredith S, Rodrigues EL. 1999. Adoption of Environmental Innovations, Kluwer Academic Publish-
ers: Dordrecht, The Netherlands. 

Fischer KB, and Rosdahl KS. 2001. Miljøkommunikation og meningsdannelse – et projekt om salg af 
renere produkter [Environmental Communication and Sensemaking - A project on sale of cleaner 
products]. Bachelor thesis, Department of Environment, Technology and Social Studies, Roskilde 
University, Denmark. 



fåëíáíìíáçå~ä=C=ÅçããìåáÅ~íáîÉ=éêçÅÉëëÉë=ÅçåëíáíìíáåÖ=ëéÉÅáÑáÅ=íÉÅÜåçäçÖó=é~íÜë=C=ÉåîáêçåãÉåí~ä=éÉêÅÉéíáçåë=

fåíÉêå~íáçå~ä=pìããÉê=^Å~ÇÉãó=çå=qÉÅÜåçäçÖó=píìÇáÉë=Ó=`çêéçê~íÉ=pìëí~áå~Äáäáíó=

Georg S, Füssel L. 2000. Making sense of greening and organisational change. Business Strategy and the 
Environment 9:175-185. 

Hansen OE, Kerndrup S, Holm J, Søndergård B. 2001. Miljøkommunikation om kemikalier i virksom-
heders praksis, Working paper, the KEMI-project. Department of Environment, Technology and So-
cial Studies, Roskilde University, Denmark. 

Hansen OE, Holm J, Søndergård B. 2002. Technological Innovation and Environmental Policy in Den-
mark - On technology oriented environmental policy and environmental oriented technology policy, 
October 1999. Working paper, the ENVINNO- project, Department of Environment, Technology 
and Social Studies, Roskilde University, Denmark. Fortcomming on Kluwer 2002, Shrama G, Sedlacek 
S (eds). 

Hansen OE, Søndergård B, Meredith S. 2002. Environmental innovations in small and medium sized 
enterprises. Technology Analysis & Strategic Management, 14(1): 37 – 56. 

Hansen OE, Kerndrup S, Søndergård B. 1997. Renere produktion i et innovationsperspektiv [Cleaner 
production in an innovation perspective]. In Miljøregulering – Tværfaglige studier [Environmental 
Regulation – Interdisciplinary Studies], Holm J, Pedersen K, Kjærgård B (eds.). RUC Forlaget: 
Roskilde; 293-317. 

Hayek FA. 1937. Economics and knowledge, Economica, 4: 33-54.   

Hayek FA. 1945. The use of knowledge in society, American Economic Review 35: 519-530.  

Hayek FA. 1978. Law, legislation and liberty, Vol 1-3, The University of Chicago Press, Chicago. 

Heiskanen E, Kärnä A, Niva M, Timonen P, Munck af Rosenschöld E, Pripp L, Thidell Å. 1998.  Envi-
ronmental Improvements in Product Chains. Nordic Counsel of Ministers, Copenhagen. TemaNord 
1998: Copenhagen. 

Kerndrup S, Hansen OE, Søndergård B, Holm J. 2002a. Environmental communication about Chemicals 
in the technical scientific system, in production chains and in relation to stakeholders. Internal Work-
ing Paper, KEMI-project, Roskilde University. 

Kerndrup S, Hansen OE, Søndergård B. 2002b. Knowledge as Institutionalised Practice. Paper presented 
at the conference: Institutionalism in Economics and Society, Rungstedgaard 2002.  

Latour B. 1987. Science in Action. How to follow scientists and engineers through society, Open Univer-
sity Press: Milton Keynes and Harvard Business Press: Cambridge MA. 

Latour B. 1999. Pandora’s Hope: Essays on the Reality of Science Studies. Harvard University Press: 
Cambridge Mass. 

Lave J, Wenger E. 1991. Situated Learning: Legitimate Peripheral Participation. Cambridge University 
Press: New York. 

Loasby BJ. 1999. Knowledge, Institutions and Evolution. Routeledge: London and New York. 

March JG, Simon H. 1958. Organizations. Wiley: New York. 

March JG. 1994. Decision making in organizations in A Primer on Decision Making: How Decision Hap-
pen. Free Press: New York. 

March JG. 2000. The Pursuit of Organizational Intelligence. Blackwell: London.  



fåëíáíìíáçå~ä=C=ÅçããìåáÅ~íáîÉ=éêçÅÉëëÉë=ÅçåëíáíìíáåÖ=ëéÉÅáÑáÅ=íÉÅÜåçäçÖó=é~íÜë=C=ÉåîáêçåãÉåí~ä=éÉêÅÉéíáçåë=

fåíÉêå~íáçå~ä=pìããÉê=^Å~ÇÉãó=çå=qÉÅÜåçäçÖó=píìÇáÉë=Ó=`çêéçê~íÉ=pìëí~áå~Äáäáíó=

Nelson RS, Winter S. 1982. An Evolutionary Theory of Economic Change, Harvard University Press: 
Cambridge, MA. 

Nonaka I. 1994. A dynamic theory of organizational knowledge creation, Organization Science 5: 14-37. 

Nooteboom B. 2000. Learning and innovation in organisations and economies. Oxford University Press: 
Oxford. 

Orlikowski WJ. 2002. Knowing in practice: Enacting a collective capability in Distributed organizing, Or-
ganization Science 13(3): 249-273. 

Orr J. 1996. Talking about Machines: An Ethnography of a Modern Job. ILP Press: Ithaca NY. 

Richardson, GB. 1972. The Organisation of Industry, The economic Journal 82: 883-896. 

Ryle G. 1949. The Concept of Mind, Hutchinson: London.  

Schein EH. 1992. Organizational Culture and Leadership. Jossey Bass: San Francisco. 

Stacey RD. 2001. Complex Responsive Processes In Organizations. Routledge: London. 

Strannegård L. 2000. Flexible couplings: combining business goals and environmental concern, business 
strategy and the environment, Business Strategy and the Environment 9: 163 –174. 

Søndergård B, Holm J, Hansen OE. 2001. Ecological modernisation and institutional transformation in 
the Danish textile industry. Paper presented at the 9th Greening of Industry Network Conference, 
Bangkok, January 21-25, 2001.  

Tsoukas H. 1996. The firm as a distributed knowledge system: A constructionist approach. Strategic Ma-
nagement Journal 17: 11-25. 

Valeur & Tinge. 2001. Planning and Organising an Environmental Dialogue, Danish Environmental Pro-
tection Agency, Miljønyt nr. 63. 

Weick KE. 1979. The Social Psychology of Organizing. Random House: New York. 

Weick KE. 1995. Sensemaking in Organisations. Sage: Thousand Oaks, CA. 

Weick KE. 2001. Making Sense of Organizations. Blackwell: London. 

Wenger E. 1998. Communities of Practice: Learning, Meaning and Identity. Cambridge University Press: 
New York. 

Wenger E, McDermott R, Snyder WM. 2002. Cultivating Communities of Practice. Harvard Business 
School Press, Boston MA. 

Wenger E, Snyder WM. 2000. Communities of practice: The organizational frontier. Harvard Business 
Review, January-February 2000: 139-145. 

Wheeler D, Elkington J. 2001. The end of the corporate environmental report? On the advent of cyber-
netic sustainability reporting and communication, Business Strategy and the Environment, 10(1): 1-14. 

Wittgenstein L. 1958. Philosophical Investigations. Blackwell: Oxford. 

 

 


