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Abstract: Cleaner Production and Industrial Ecology are challenging new
preventive concepts that can improve the environmental and economic performance
of industry. In this paper, the author sketches the conditions to challenge the
experienced reluctance to change routines in many dissemination projects of these
concepts. Organisational learning processes are needed to go beyond limited results
such as some good housekeeping practices and waste exchange links.

A dilemma for the dissemination of new concepts in general is that pilot studies
never meet the full conditions that are needed. The disseminator is often restricted
through resistance to change and many organisational management obstacles. The
organisation that is willing to co-operate with an assessment, is often not really
interested in the implementation of the results. The funds for research are bounded to
the limits of the vision of the funding public or private organisations.

In this article a change process that might generate more radical approaches, is
promoted. The steps of this dissemination process within and between organisations
are:
(1) Bringing information about a new concept for the start of a process of

awareness-raising and commitment building;
(2) After that, educating the concept to provide the knowledge for the assessments

of the concept and strategic discussions in interaction processes with the key-
actors within and between organisations to generate a basis for implementation;

(3) Evaluating the learning processes to stimulate continuous improvement
programmes;

(4) The above-mentioned actions can be better embedded in organisations when a
surroundings and an organisational analysis for the dissemination of the new
concept is performed and the results are included in the approach.

Key Words: cleaner production, industrial ecology, dissemination models,
organisational learning.

1. Introduction

Cleaner Production assessments were assumed to promote the paradigm change from
pollution control to pollution prevention. Industrial ecology was described as an
integrated system, in which the consumption of energy and materials is optimised and the
effluents of one process serve as the raw material for another process. Both concepts were
assumed to be business-fit and that managers should cognitively disseminate the concepts
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in their companies. However, cleaner production and industrial ecology dissemination
projects showed a limited scope in the emergence phase of their concept development.

A dilemma for new concepts in general is that pilot studies never meet the full
conditions that are needed. Three different categories of actors and organisations are
involved in the pilot studies of the introduction and dissemination of new concepts: the
researcher or agent of change as the disseminator of the new concept, the pilot project
organisation(s) where the new concept is tested and the funding organisation of the
research. Each actor is confronted with specific obstacles, such as:

 The individual researcher can never span many different knowledge disciplines
that are needed for a successful implementation.

 Organisations that have not asked for an intervention of new concepts may
condone limited experiences but not in full extension. The results of the projects
are often not disseminated.

 Funding organisations rarely fund new activities that cannot be integrated into
existing programmes.

Because cleaner production and industrial ecology assessment models are
characterised by a techno-engineering approach, organisational aspects for the
dissemination of prevention models need further elaboration. For the dissemination of
cleaner production, a model for the type of advisory of cleaner production assessments
(Section 2) and a guideline for cleaner production dissemination policy analysis in
developing countries (Section 3), are constructed. For the dissemination of industrial
ecology, the model of interaction between empirical projects and reflecting stakeholders
is constructed (Section 4). Section 5 briefly provides recommendations on dissemination
processes of new concepts.

2. The Types of Cleaner Production Based Change Processes Advisory

Cleaner production assessments were assumed to promote the paradigm change from
pollution control to pollution prevention, based on the assumption that managers should
cognitively apply business-fit concepts. However, cleaner production dissemination
projects show a limited scope in the emergence phase of their concept development. The
concept intermediary organisation offers cleaner production expertise, an instrument - the
cleaner production assessment - and expert expertise and/or assessment supervision
within a framework of codified knowledge [1]. The company often expects that the
intermediary organisation performs an assessment, formulates the problem and makes a
proposal how to tackle that.

However, that approach seems to be not radically enough to generate permanent
changes. That finding confirms the conclusion that codified knowledge cannot easily be
accessed and used productively without having the appropriately trained staff [2]. And
innovations, in this case cleaner production concepts that are based on a new perception
and expertise, are unlikely to be developed by firms without the educated ability to obtain
and integrate a variety of information of different sources.

In organisational processes in general, legitimacy and power play important roles:
Who gives the order; Who has the largest interests in the project? Who has the power?. In
analogy of different types of advisory approaches for organisational change, the focus on
the scope of the problem and its main accent for change determines the type of advisory
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that is best for promoting cleaner production change processes. The type of advisory
models varies from constructions for incremental/instrumental changes to radical
changes. The types of advisory models for cleaner production change processes [3] link
the scope of problem solving and innovations, the involved actors, the main accent of the
approach and the needed level of learning processes (Table 1):

Table 1: Model of Change: Level of Problem Solving and Participation within
Companies

Company
problem

Actor(s)  for solution Advice model Main accent

(1) Solve the
problem

External advisor Expert;
Medicine/Patient;
Merchandise

Content

(2) Solve the
problems

Company +
External advisor

Co-operation;
Programmatic

Format: Procedure;
Instrument

(3) Learning
organisations

Company capability
for problem solving

Development;
Innovation

Social-emotional:
Organisation
education

(4) Business
progress
Re-design

Reformulation by the
company/assistance of
different experts

Therapeutic;
Actualisation

Vision/goal of the
company

For the first type of problem solving and advisory model, the original end-of-pipe
approach is illustrative. A company meets an environmental problem and has to do
something. The solution in case of machines or techniques comes from outside the
company through the approach of specific expertise: either the company buys an advice
(medicine/patient model: we have a problem, do you have a solution?) or the solution
(merchant model: we need a waste water treatment facility with a certain capacity).

Companies were often faced in the first phase of solving environmental problems
that the solution of one problem generated problems in other areas. For the solution of
these problems (the second type of problem solving and advisory model) the company
and an expert co-operate in an inquiry that leads to instrumental approaches such as a
procedure or a manual for the management of the environmental problems.

Beyond these levels of approaching environmental problems more fundamental
approaches in organisation development can be found. Innovation and actualisation
approaches refer to high levels of sustainable development within learning organisations
and business re-design processes.

Within the third type of problem solving and advisory model, social-emotional
aspects in the company’s capability for problem solving receive attention. Another kind
of expertise is needed. Learning processes must support the development and innovation
processes in the different departments that include the environmental performance of the
company.

Finally within the fourth type of problem solving and advisory model, the conditions
for a breakthrough to sustainability are shaped. The development of a new vision and
mission statement of the organisation form the basis of a business progress re-design
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process. Such an organisational change programme will need assistance of change experts
and a proper timeframe for the development and implementation of the results of the
change processes. Reformulation of the target of the company in terms of sustainability
will be strengthened by this kind of approach because the need of involvement of actors
at all levels of the company.

The last three advisory models are processes with a character of change and
innovation that are applicable in environmental policy. The environmental issues should
not be applied separately from the basis problems, because the final effects to the
environment have to measurable and visible in the activities. Processes of change, only
focused on the environment without the application of the format and target of the
organisation and its social-emotional components, characterise the traditional advisory
practice of technical juridical and/or financial solutions. On the other hand, the cleaner
production approach as assessment without the influence on the organisation and re-
formulation of the targets keeps being limited. The first generation cleaner production
projects illustrate that, even after a large dissemination of the results in the Dutch
PRISMA project [4].

The intermediary actor stands at the cross-point of the application of cleaner
production knowledge, the capability to supervise the assessment process and the choice
(of the moment) to interfere in the continuity of the process. However, when the cleaner
production knowledge is limited to instruments such as one-hit assessments and quick
scans, the conceptual framework and capacity to provide the overall supervision of the
more comprehensive and essential social processes of organisational change is totally or
largely absent. Different levels of the management process of a company must be
addressed, such as their strategy, control, steering, operationalisation and performance
processes. That includes the analysis of the position of the companies in the society and
internal aspects such as power, authority, communication and decision-making.
Organisational theory also involves structure, surroundings, decision-making, people in
organisation and the dynamics of change.

Until now such advisory model is designed on the basis of the situation that an
organisation is asking for advice. The considerations for this model are related to the
different types of problems defined by the help-seeking actor. In case of bringing new
concepts to an organisation, the focus is on the other way around. The concept advisor is
the help-seeking actor looking for organisations that are willing to test the new concepts.
Following this route, it has to be considered whether the dimensions of an optimal type of
implementation advisory model for a new concept are the same.

3. A Cleaner Production Dissemination Policy Analysis Quick-scan

The robustness of organisational routines and institutions was experienced worldwide
during the cleaner production dissemination processes. Companies that were expected to
favour this new approach had institutionalised their own expertise, identity and routines
as a developed result of years, which was not easy to change. Although the continuous
process of knowledge development is dynamic, the pathway is often specific. The new
insights of cleaner production are nevertheless often received as challenging by relevant
stakeholders. The issue is however, that only a few persons recognise the concepts as
applicable on date. All over the world companies act mainly on the basis of certainty,
such as: We have a wastewater problem; it is solved by a wastewater treatment facility.
That is a proven activity instead of the preventive approach of cleaner production.
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That finding means that we must be aware of the need of changing the mentality
from the question: How do I get this waste stream properly treated? to asking: What is the
cause/ source of this wastewater problem? And: At what level can we prevent the
pollution, in the first place?

At the societal stakeholder level, we consider cleaner production as a crosscutting
and multi-sector issue. There is no single policy for cleaner production, and the
promotion of cleaner production does not belong to any single government department or
agency. Concern for the promotion of cleaner production should be an integral
consideration of many areas of policy. In this field National Cleaner Production Centres
(NCPCs) [5] can start influencing developments in favour of cleaner production
promotion. They can develop a cleaner production dissemination policy via the formal
approach of public policy actors and organisations and via the stakeholder or network
approach in addition to the cleaner production demonstration projects within single
companies [3].

In the network or stakeholder approach, the step towards the involvement of new
stakeholders means on the one hand, that more societal commitment and better results can
be reached. The stakeholders can (direct and active) bring in their interests and expertise
and give support to the process, when the stakeholders are interdependent (the targets can
be additional to each other but dependent on other organisations for success), multiform
(the targets are different from each other but there is no competitors threat) and
transparent (more focus on the surroundings) [6]. On the other hand they are relatively
autonomous: their interests, policies, targets and strategies to reach those targets can
complicate the process by indirect and passive participation and the blockade of
experiments.

Within a cleaner production dissemination policy network, the reach of targets will
be a result of convergent and divergent activities. The features of such a network are: an
accumulation of actors (individuals, groups and organisations), the interests, wishes and
targets of those actors, the issues and activities of the actors to meet their targets, the
rules, norms and assumptions of the actions and interactions between the actors
(procedure), the accumulation of (inter)action possibilities of each actor (means), and the
accumulation of results, costs and benefits of each action and interaction.

The general practice for NCPCs is to start with demonstration projects within
companies, taken a general context of companies for granted. However, the dissemination
to other companies or affiliations of corporations is not a self-generating process. The
whole society is a market, in which different actors play different roles and can function
as barriers for cleaner production. The possibilities of each actor to influence societal pro-
cesses are relatively dependent on the own values, targets and interests of other actors.
The application of relational knowledge§ is important to anticipate and to address
resistance, to find and to enlist expertise, and to work and to learn the power structure.
Relational knowledge can help navigate the political aspects of a concept [8].

Governmental organisations at different levels have major contact positions in the
surroundings of companies. At the same time, also the government is part of the society
and can be positively or negatively influenced. The stakeholder approach can be used in
the promotion and dissemination of cleaner production, while no co-ordination in the

§ Baumard [7] defined relational knowledge as knowledge that actors have of each other, of each other’s
intentions, stakes, private goals and territories



Leo Baas94

network can be forced because of the different power, values, targets and interests of each
actor and organisation. Cleaner production awareness-raising is an important issue to
focus upon; cleaner production demonstration projects in the country and a region will
provide positive illustrations. To go beyond single projects, the stakeholder approach
deals with influence and power of organisations on each other. In the case of two
competing organisations the following situations can occur in theory [9]:

Pure zero-sum situation: win - loose, often results in conflicts (one
organization wins at the cost of another one)

Pure positive sum situation: win - win, often leads to co-operation
(both organisations win)

Mixed motive situation: combination, often leads to bargaining

The positive sum approach, often on the basis of a mixed motive situation, is the
principle in the cleaner production dissemination approach. It took a long time before the
NCPCs became aware of the necessity of the cleaner production dissemination policy and
their involvement in these lobbying efforts. Designed and equipped against an
engineering background some NCPCs recruited other disciplines for this task. The
Mexican NCPC recruited since 1998 an economist and a lawyer with policy-making
experience for marketing the concept and lobbying in the policy-making circuit.

To support the dissemination process a Cleaner production dissemination policy
plan was designed for application in Mexico in 1998 [10]. The plan has a basic format
that has to be modified to take NCPC’s objectives and culture of the country into account.
The plan involves the establishment of the objectives, the strategy, an action plan and a
time frame for the period of elaboration and analysis. The scope of the policy research
depends on time, funds, capacity and urgency. The policy research starts with three steps
for orientation on the cleaner production dissemination field. The three steps focus
respectively on the environmental public policy, the influence on the general public
policy and the orientation on a stakeholder approach. The results of those steps form the
basis of a stakeholder approach design for the NCPC [3].

4. A Typology of an Industrial Ecology Framework

The Industrial Ecology concept was worldwide illustrated through the Industrial
Symbiosis development of an industrial park in Kalundborg, Denmark. It was
experienced that mimicking that case was not as easy as was first thought. Ausubel [11]
distinguishes a target, a holistic approach, means, and monitoring for the exploration of
an industrial ecology framework. The target of zero emissions [12] - closing all loops and
having no leaks – can be added to this approach, wherein the environmental and
economic dimensions of this approach involve physical, chemical, and biological
changes. With respect to this, decarbonisation, dematerialisation, the consideration of the
durability of products, [13] and the provision of services instead of selling products, is
considered. As methods, LCAs, materials flow and balance analyses are included. For
proper monitoring of the physical flows, indicators such as: the intensity of the use of
materials, and the waste/product ratio [14, 15, 16] can be utilised. All dimensions of this
industrial framework are related to the physical flows in the system.
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In the non-physical flows of the system, labour, capital (the role of innovation in
relation to capital investments), human behaviour, social responsibility, and policies are
related to the vision and mission statement of the organisational system with respect to
the integration of industrial ecology concepts. Figure I visualises the integration of the
physical and non-physical aspects within continuous reflection, design, implementation
and feedback processes:

Fig.1: Strategy Loops of the INES Mainport Project [17]

The elaboration towards a sustainable district can be approached as network learning
development.[18] In such a network learning development, a group of actors try
consciously to co-ordinate their activities to reach a joint target. That is a long-term
process in which the network actors become aware of the system as a whole (more than a
subset of bilateral links) so that the actors can take those contacts into account within
their activities. In general, these are difficult and time-consuming processes as a
consequence of a vision and its political, organisational and implementation dimensions
for the development of an industrial ecology framework. These dimensions are applied in
an industrial ecology project in the Rotterdam harbour and industry complex as follows:
[17]

*  Vision and mission statement: the actors develop an - evolving - strategic vision on
sustainability and formulate their mission statement on an industrial ecology
framework;

*  Political dimension: the government must recognise and acknowledge the potential of
such a framework. Despite the fact that much time is needed for building trust,
governments can use adequate pressure to stimulate awareness-raising of the concept,
and facilitate the development of an industrial ecology framework. Also three Dutch
environmental advocacy organisations developed a report on sustainable chemistry,
and stressed the importance of a cascading and zero-emissions policy. Assuming that
all parties perceive sustainable chemistry as important, the Dutch environmental
advocacy organisations see themselves as providers of ideas and actions to keep the
sustainability debate lively;
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* Organisational dimension: going beyond company boundaries means new
organisational processes such as the need of an intermediary organisation for the
elaboration of the industrial ecology concept. There exist different thoughts about
whether this is a public or a private task, or that a public/private partnership must be
developed. Governmental actors can be involved in the initiation phase of creating
eco-industrial parks or renovating existing industrial parks, but they are less
legitimated as park managers in the perspective of industry. The ideal type
operationalisation of industrial ecology has to overcome the current system
boundaries and to integrate the engineering and organisational thinking. For optimal
acceptance it is recommended that umbrella organisations such as regional industry or
branch organisations take the lead.

Table 2: Typology of Issues and Dimensions of an Industrial Ecology Framework

Issues and
dimensions

Content

Target Zero emission: cleaner production, closing all loops, no leaks

Policy Policy development: the recognition and acknowledgement of the potential
Holistic
Industrial
Ecology
concept

Decarbonisation: evolution of energy system
Dematerialisation: more with less stuff
Material substitution: the reduction of the environmental burden &  toxics
Service for product (functionality economy): provision of services instead of
selling products

Organisation Intermediary organisation: organising activities beyond individual
companies; the reflection on a regional Industrial ecology covenant
Exchange system: interactive information system
Public/private partnership: infrastructure

Methods LCA: quick scan method development
Materials flow and balance analysis: comprehensive accounting for
industrial ecosystems at several levels (firm, sector, region) by elements
(Cadmium, Chlorine) and by sectors (wood)

Material
activities

Utility-sharing: compressed-air, energy, and steam systems
Cascade: systems for water and waste cascading
Joint treatment: of bio-sludge, waste and wastewater
Resource delivery: the production of basic compounds for the region

Non-material
activities

Education: general in the area and specific on industrial ecology
Labour: a flexible pool on industrial ecology development
Transport: joint use for employee mobility and goods transport

Implementati
on

Test: sustainability basis
Trust: good-will and competence trust

Monitoring Indicator: intensity of use, waste/product ratio

 *  Activities dimension: a big potential of industrial ecology activities can be explored.
Graedel and Allenby’s industrial ecology development path [19] anticipates to all
cycles of the material outputs of the production. Also, the substitution of non-
renewable by renewable is a target in this dimension. An illustration of new physical
processes in the INES Mainport Rotterdam project is the development on paper of a
Hydrogen cycle for the region. Furthermore, activities such as education, labour
sharing and joint transport can be organised beyond the single company level;
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* Implementation dimension: the actors base their activities on their sustainability vision
and mission statement as an important test for the implementation of a break-through
of material and organisational innovations. This approach requires good-will and
competence trust in the network partners [20].

The political, organisational and implementation dimensions for the development of
an industrial ecology framework in the Rotterdam Harbour and Industry Complex [17]
and Ausubel’s typology [11] are the basis for the construction of Table 2:

This overview of dimensions covers essential elements of the industrial ecology
concept. What is often underestimated or neglected is the organisational process of
industrial ecology, especially in relation to the targets and the way to get there by the
different stakeholders. The consideration of a regional covenant for the development and
dissemination of industrial ecology is part of such organisational process. Again,
principal questions at the start that can better lead the organisational process, seem not to
be fit in the funding programmes to explore new concepts [21].

5. Recommendations on Dissemination Processes of New Concepts

The cleaner production and industrial ecology dissemination practice showed that new
concepts are, at most, incrementally tested. The experienced obstacles in these tests block
or delay the dissemination of the new concepts within and to other organisations and
regions. Also in the situation, when these obstacles have been overcome, often the
momentum for fully conditioned approaches is passed; that means that the dissemination
processes after the phase of pilot projects take place on the basis of watered-down
definitions and applications.

Based on that experience, the following change process steps might generate more
radical approaches:

o The information about a new concept can start a process of awareness-raising
and commitment building.

o After that, the education of the concept provides the basis knowledge for the
development of the concept exploration (the assessments) and strategic
discussions in interaction processes with the internal key-actors.

o Finally, the new concept needs a broader assessment with a surroundings and an
organisational analysis.

The surroundings analysis must involve the current situation with respect to
regulation, economy, information, location, stakeholders and possible trends in markets,
general and specific government policy influencing sustainability.

The internal analysis must involve the assessment of organisational structure and
culture and assess, in interdependence with the cleaner production concept, the
possibilities for change in the organisation.

A positive evaluation should give the floor to initiate organisational change
processes that lead to the integration of the concept. New interaction processes are the
basis for continuous improvement as incremental steps. The interdependent cleaner
production assessment and organisational change processes form a cleaner production
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system in which also a general sensitivity in daily practices for eventual radical
improvements is part.

As it is not easy to change existing routines, several green champion actors within
and around organisations have proved to be of particular significance. A cleaner
production assessment assumes a positive attitude and commitment from the top
management. Their position is assumed to create conditions for change. Other powers in
the organisation, such as the green champion actors, have to enforce the change.
However, when the assessment procedures take too much time and are isolated from the
top management, implementation will meet resistance. Keeping touch with the top
management through continuous feedback during the performance of the projects
provides a better basis for follow-up phases in cleaner production implementation.

The role of learning processes asks for special attention. When the top management
favour new knowledge, the vertical spread goes faster. When new knowledge can only be
hooked on one department, the new knowledge will meet resistance at other departments
and face the danger of a limited horizontal spread. The context of cleaner production’s
learning by interacting is strengthened by the input of knowledge that may be external of
the firm: regulators, consultants, vendors. Continuous improvement approaches have
obvious benefits for cleaner production by building a learning network to facilitate the
transfer of experience and learning that includes the description of a series of stages from
start-up, to spreading the word, to planning and establishing strategic connections. In this
way, companies are building capacity as learning organisation(s) to disseminate and
implement new concepts.
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