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Abstract

'We have performed an extensive search into the success and failure factors of knowledge transfer processes (KTPs) from|

knowledge suppliers (like WL | Delft Hydraulics.) to public clients dealing with water management (like RWS). During this

search we used tools like discussions and workshops to mobilize the tacit experience of suppliers, knowledge mediators and
clients, templates of analysis to analysis actual cases of KTP (by filling in the template through interviews) and explicit
knowledge like literature review to refine our template for evaluation, and interpret our results.

In general complex processes like KTP for the public sector cannot be completely and deterministically explained. They can|

be framed in a certain manner yielding insight in this manner. In this report three methods of framing are given: the first

(chapter 3) discusses KTP from the point of view of noise in communication between a sender and a receiver and a synthesis

with the specific characteristics of KTPs in policy and decision making. What causes noise in the communication in a KTP?

IAnd how can both client and supplier come to congruence and overcome the noise. The final template for evaluation is an|

operationalisation of Chapter 3 in a tool that can be used to either analyse or design a KTP. Following the different questions

and assignments yields insights in the KTP at hand.

The third method of framing is given in the discussion: here the scales of use (valid, applicable, applied, effective) are used

to order failure factors from literature. The scales of use are connected to organisational units that will apply the new

knowledge: from concrete data and supplier to use in a societal and political context. All methods of framing yield important]
insight in how a KTP can be designed.

General conclusions on KTP and for Dutch watermanagement specifically

IBoth in general KTPs and in KTP in Dutch watermanagement we can conclude that all parties involved (clients, supplier and|

related actors involved) should realize the following:

1) In general a knowledge gap has an interest not only for the client himself but also for stakeholders and actors related to
the client. Therefore it is important that the communication of question is emphatically and consciously organized. It
should be determined:

a)  Who has which interest (in terms of system implications or administrative consequences) in the answer yielded.
Who will be affected by the implementation of the results?
b) Did those actors have their impact and influence on the formulation of the question?

2) The client needs a process of sense-making in his own organization to accept and to decide to use the new knowledge.

The sense-making can be stimulated by:

a) a more conscious choice of participating in the knowledge generation

b) organizing a review process along the process of knowledge generation in which members of the client’s
organization participate. Those reviewers should be representing both the client’s organizational culture as well as
the prevailing policy paradigm.

3) Both client and supplier should realize that the ultimate use of knowledge is a political decision: some knowledge will
not be used because it does not fit/suit the enduser, no matter how well designed the KTP was or how valuable the
actual results

4) Both client and supplier should realize that both timing of release and form of dissemination (presentation) can increase
the chance of use.

5) The template for analysis we have developed, helps in raising awareness that the above mentioned points are important.
By filling in the questionnaire, both supplier and client can design a more appropriate KTP. In this manner they can
take care that the question is answered with the appropriate context (interests of stakeholders and potential use in the
process of decision making) considered, in a careful designed process (where the new knowledge is carefully embedded
in the client’s organisation).

PROJECT Knowledge transfer in PROJECT 03.04.01
NAME: watermanagement: a communication| CODE:

perspective
BASEPROJECT Connection with end-user BASEPROJECT 03.04
NAME: CODE:
THEME Coast and river THEME 03
NAME: CODE:
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Executive Summary

Motivation for the study

In the past decade, several initiatives have been taken to stimulate scientific research with high societal
impact. The CUR, the LWI programme and the Fifth Framework of the European Union all aimed to
enhance the transfer of knowledge generated by universities and research institutes to industrial sectors, in
particular to the water ways and road construction industry. The results so far are encouraging, but not
sufficient. Within the LWI program, for example, a variety of decision support systems, interactive
simulations and visualisation techniques have been developed. Practice shows that it is very difficult, still,
to introduce effectively these tools in the policy process. This can in part be ascribed to the way in which|
these tools have been designed and implemented, and indeed there is room for improvement in this respect.
But an important lesson learnt from these past efforts is that IT-based tools alone cannot bridge the gap
between the creation of knowledge and the application of knowledge in public policy and management. Al
deeper understanding of the mechanisms of knowledge transfer processes (KTPs) and how they function in
this sector is needed, enabling the development of methods and tools that focus specifically on the transfer
of knowledge, rather than on the particular knowledge content. For this reason, most of the Delft Cluster|
research on knowledge management aims to enhance the dissemination and availability of the knowledge
products to potential clients.

Aim of the study

The project DC 03.04.01 focuses on the interaction between specialists and end users, with the purpose to
create mechanisms to improve knowledge transfer between these two parties. The term ‘mechanisms of|
knowledge transfer’ opens an enormous field of research, ranging from the psychology of didactics to
institutional learning. In our research, we focus specifically on the ‘appropriateness’ of the knowledge
delivered by specialists in view of the knowledge gap of the end users. What is the knowledge required by
the end users to do their work, and what of this knowledge do they have and what do they lack? Is the
knowledge supplied by the specialists valid? Is it applicable to the problems the end users want to solve? Is
the knowledge applied correctly, and is its application indeed effective?

The first thing required to be able to answer these questions is a tool for analysis. In this study we intend to
generate a template for evaluation that provides the means to first describe and then analyse and diagnose
the process of the definition of the knowledge gap, the knowledge generation, and the knowledge transfer|
between the person(s) with the need (client) and the person(s) with the abilities (supplier). The template can
be used as a research tool to investigate the appropriateness of the knowledge delivered to fill the
knowledge gap defined. The tool is intended for application in knowledge intensive environments like the
Technical Science Institutes of the Directorate-General of Public Works and Water Management (RWS) like
the Dutch National institute for Marine and Coastal Management (RWS-RIKZ) or the large centres for
technological improvement (GTI’s) like WL | Delft Hydraulics.

Approach

IWe have performed an extensive search into the success and failure factors of knowledge transfer from|

WL | Delft Hydraulics i
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knowledge suppliers (like GTI's as WL | Delft Hydraulics.) to public clients dealing with water
management (like RWS-DWW and RWS-RIKZ). During this search we used tools like discussions and
workshops to mobilize the tacit experience of suppliers, knowledge mediators and clients, templates of]
analysis to analysis actual cases of knowledge transfer (by filling in the template through interviews) and
explicit knowledge like literature review to refine our template of analysis, and interpret our results.

Results

In general complex processes like KTP for the public sector cannot be completely and deterministically|
explained. They can be framed in a certain manner yielding insight in this manner. In this report three
methods of framing are given: the first (chapter 3) discusses KTP from the point of view of noise in
communication between a sender and a receiver and a synthesis with the specific characteristics of KTPs in|
policy and decision making. What causes noise in the communication in a KTP? And how can both client
and supplier come to congruence and overcome the noise.

The final template for evaluation is an operationalisation of Chapter 3 in a tool that can be used to either
analyse or design a KTP. Following the different questions and assignments yields insights in the KTP at
hand.

The third method of framing is given in the discussion: here the scales of use (valid, applicable, applied,
effective) are used to order failure factors from literature. The scales of use are connected to organisational
units that will apply the new knowledge: from concrete data and supplier to use in a societal and political
context. All methods of framing yield important insight in how a KTP can be designed.

Conclusions

General conclusions on KTP

Both in general KTPs and in KTP in Dutch watermanagement we can conclude that all parties involved

(clients, supplier and related actors involved) should realize the following:

1. In general a knowledge gap has an interest not only for the client himself but also for stakeholders and
actors related to the client. Therefore it is important that the communication of question is emphatically
and consciously organized. It should be determined:

1.1. Who has which interest (in terms of system implications or administrative consequences) in the
answer yielded. Who will be affected by the implementation of the results?
1.2. Did those actors have their impact and influence on the formulation of the question?

2. The client needs a process of sense-making in his own organization to accept and to decide to use the

new knowledge. The sense-making can be stimulated by:

2.1. a more conscious choice of participating in the knowledge generation

2.2. organizing a review process along the process of knowledge generation in which members of the
client’s organization participate. Those reviewers should be representing both the client’s
organizational culture, deciding authority as well as the prevailing policy paradigm.

3. Both client and supplier should realize that the ultimate use of knowledge is a political decision: some
knowledge will not be used because it does not fit/suit the end-user, no matter how well designed the

WL | Delft Hydraulics ii



Knowledge transfer in water management: a DC 03.04.01 Z2833.00 June 2003
communication perspective

KTP was or how valuable the actual results

4. Both client and supplier should realize that both timing of release and form of dissemination
(presentation) can increase the chance of use.

5. The template for analysis we have developed, helps in raising awareness that the above mentioned
points are important. By filling in the questionnaire, both supplier and client can design a more
appropriate KTP. In this manner they can take care that the question is answered with the appropriate
context (interests of stakeholders and potential use in the process of decision making) considered, in a|
careful designed process (where the new knowledge is carefully embedded in the client’s organisation).

Specific conclusions on KTPs in Dutch watermanagement

IAbove general conclusions are valid for the Dutch KTPs in watermanagement. KTPs in Dutch|
watermanagement are generally well designed. The knowledge generated is of high quality (=valid). Given
the complexity of the public sector, the knowledge is usually applicable although both supplier and client]
could be more aware that the question should be formulated with the appropriate context. An
underestimated aspect of making knowledge applied is “sense making by the client’s organization”. This is
mentioned in literature but not in the workshops. It seems underestimated/not recognized by suppliers and
clients. By being aware of sense making, a client could emphatically discuss the new knowledge within his
own organizational culture to position, integrate and apply the new knowledge more smoothly. The political
context makes new knowledge applied and effective. But also in Dutch watermanagement one cannot
prevent that is a political choice to use new knowledge or not. Suppliers can only accept that.

Recommendations for further research and application in the
sector

The term ‘knowledge transfer’ opens an enormous field of research ranging from the psychology of|
didactics to institutional learning. In our research we focused on the direct fit of the answer delivered and
the applicability to fill the knowledge gap defined. Is the answer valid, applicable, applied and effective?
First thing necessary to answer these questions is a tool for analysis. In this study we have generated a ex|
post template for evaluation: first to describe, then to interpret the organisation of the definition of the
knowledge gap, the knowledge generation and —transfer between the person with the need (client) and the
person with the abilities (supplier).

The analysis template can be used as a research tool to investigate the earlier mentioned fit between
knowledge gap and answer delivered. Ideally the tool is applied in knowledge intensive environments like
the Technical Science Institutes of the Dutch National institute for Watermanagement or the large centres
for technological improvement (GTI’s).

Plan for research (= plan for application)

Coming period the final template of evaluation needs to be applied to various KTPs. The template is
applicable for already answered knowledge questions (ex posf) and for knowledge questions to be answered
(ex ante). We see potentials to apply the template in large knowledge intensive organisations like the RWS-
DWW, RWS-RIKZ and RWS-RIZA. In addition the template could be in projects that have a bridge
function between the Delftcluster and ICES-KIS 3. The template is especially suitable to design a research
plan in those situations where the market sector is the knowledge client.

WL | Delft Hydraulics iii
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Research questions for ex post evaluation

The intention is to apply the template to various KTPs in a number of organisations. Questions of relevance:

e  Within an organisation comparison: does an organisation have failures in KTPs? Is this each time due to
a different failure factor or does the comparison of cases reveal a pattern?

e Between organisations: Comparing organisations, is there a bias between types of organisations and
failure factors or do all organisations reveal the same pattern?

Research questions for ex ante evaluation

In general all participants of the final workshop thought that the final template in its present state it is a
good tool to serve as a checklist in the end of an intake dialogue. Here it functions an ex post tool of|
evaluation for the intake. Positioned in the entire process, it still operates in the phase of problem definition:
a potential ex ante tool to sharpen and crystallize the question of research. This leads to the following
research questions:

Does the application of the final template for evaluation lead to an altering and sharpening of the
question under investigation?

Can the final template be rephrased in such a manner that it can serve as a guidance tool of the intake
rather than an evaluation of the intake?

PROJECT NAME: Knowledge transfer in PROJECT 03.04.01
watermanagement: a CODE:
communication perspective
BASEPROJECT NAME: Connection with end-user BASEPROJECT 03.04
CODE:
THEME NAME: Coast and river THEME 03
CODE:

WL | Delft Hydraulics iv



Knowledge
transfer in water
management: a
communication
perspective

PW.G. Bots, M.).C. Rozemeijer

June, 2003



Knowledge transfer in water management: a DC 03.04.01 Z2833.00 June 2003
communication perspective

Contents
1 Introduction 1—1
1.1 The knowledge transfer challenge...........cocceeeveriiininnicnininncneneeenn 1—1
1.2 Knowledge management throughout the Delft Cluster.............ccccocceue... 1—1
1.3 Motivation for this StUAY.......cceevirriiirieniiriereeie et 1—4
1.4 AIM Of the STUAY ...eoviiiiiiiiiiccc et 1—5
1.5 Outline of the study and this repOIt ......c..ceceverieverirrcneneeereeeeee 1—5
2 Course of our investigations 2—1
2.1 GlODAl INVENLOTY .....vieiieieeieeiieetieeeeeteeteeteeteeteeteeseeseesteesseesseesnnessnenns 2—2
2.1.1  Afirst descriptive model of @ KTP.........cccceveiiviiiniininieieens 2—2

2.1.2  Effectiveness of knowledge transfer at different levels of use

DY ACLOTS ..ottt ettt 2—3
Level 1: The knowledge is scientifically sound and valid........................ 2—3
Level 2: The transferred knowledge is applicable (policy relevance).....2—4
Level 3: The transferred knowledge is applied (policy impact) .............. 2—5
Level 4: The application of knowledge is effective (field impact).......... 2—S5
2.1.3  Global inventory Workshop ........ccccceeveeviiniiiniiniiiniiniiiceceens 2—17
2.2 Application of the initial template for evaluation of knowledge transfer
EITECHIVEINIESS ..ottt 2—9
2.2.1 Definition of the situations of KTP under research .................... 2—9
2.2.2  Applying the initial template by means of interviews............... 2—10
2.2.3  Findings interpretation and improvement .............c.cceceevereeneene 2—11
23 Confirming the template ..........cccooeevereriiiieneneeeeeteee e 2—12
2.3.1  Testing with the Cases .......ccceeveririerenieiereeeeee e 2—12
2.3.2  The final WOrkShop ........ccceviniriininiiieeeeee 2—13
3 Conceptual framework for knowledge transfer 3—1

WL | Delft Hydraulics v



Knowledge transfer in water management: a

communication perspective

DC 03.04.01 Z2833.00 June 2003

WL | Delft Hydraulics

3.1 Redefining the area of study: what do we view as KTP? ..........c..ccoc.cc.. 3—1

3.1.1 Reconsidering the focal area..........c.cceevereiercienciieiiiieseereesens 3—1

3.1.2 Defining two entries in the fast focal area: client and supplier..3—2

3.1.3 Embedding the scales of use according to the knowledge chain 3—3

3.1.4 Transfer of knowledge trough the chain...........cccccevirrirninnnnnne. 3—3

3.1.5 Concluding on the area of Study........cccceeveeeerierciiriinrieeierienes 3—4

32 The product: how can knowledge be characterised?...........ccccceevverrennen. 3—4
3.2.1 The product: characterising types of knowledge needed and

LraNSTEITEd ...o..eeiiiiiiiiice e 3—4

3.2.2 Detailing the knowledge gap .......cccoceeveerieeriiinieenierieeieeieeieene 3—5

33 Creation of knowledge: how is it made........cceceevieniiniiniiiiniieiieceeee 3—6

3.3.1 Concluding on how knowledge is created ...........ccccceeruvereennnnne. 3—7

34 Policy and decision making and knowledge utilisation ...............ccc.cc...... 3—7

3.4.1 Decision making CycCle.........cooceerieriiiriiiniiiiiieieeeeeeeesee e 3—38

3.4.2 Detailing the DMC and linking it to knowledge needs .............. 3—8

3.4.3 Use of knowledge in poliCy proCesses ......c.ccceveereereersuerneeennenn 3—10

3.4.4 Concluding on knowledge Use..........cceceevierriersieisiennieesieesieeieans 3—12

3.5 Different actors and roles in the DMC and their knowledge need ........ 3—12

3.5.1 Role types in client CONEXL .......cccverererrreerreereereerieeieeieeieeeees 3—12

3.5.2 Role types in the supplier CONteXt ........cecvrvreerrereereerreeeieeneenn 3—14

3.5.3 Concluding actors and roles ..........c.cceeeeeereereereervereenieeeeennenn 3—16

3.6 Knowledge need and transfer in policy analysis activities .................... 3—16

3.6.1 Conclusion on actor aCVILIES .........ccoerveerrerruerierseenieneeneeneeeens 3—19

3.7 Failures in the interaction between client and supplier..............c.co........ 3—19

3.8 Improving Knowledge Transfer Processes.........ccveevverieecieecieenieeneeneeenne 3—21

Template for ex post evaluation of a knowledge transfer process .........ceeeceeee 4—1

4.1 Section A. Overview of the knowledge transaction .............ccceccvevvvenennee. 4—1

Vi



Knowledge transfer in water management: a DC 03.04.01 Z2833.00 June 2003

communication perspective

WL | Delft Hydraulics

4.2 Section B. organisation of the communication on knowledge need........ 4—6
4.3 Section C. Organisation of the communication between client and

SUPPLIET ..ttt sttt et ettt ettt sbe b 4—11
Discussion 5—1
5.1 A crisp overview from literature of causes and remedies of failures for

KTPS ettt e 5—1
5.2 What do we add with our template and do we match all aspects

mentioned above with our template?...........cecveevierierieniieniieeieee e 5—6
53 How was the final template for evaluation received by the professional

community of suppliers, mediators and clients? .........ccccccceeeevereencnenne. 5—7
54 An evaluation on KTPs in Dutch water management: KTPs in general

and the cases Specifically ........cccceririeiiiieiireeee e 5—38
Conclusion and recommendations 6—1
6.1 General conclusions on KTP .........ccccooiiiiiiiininiiieeeeeeeee, 6—1
6.2 Specific conclusions on KTPs in Dutch watermanagement .................... 6—2
6.3 Recommendations for further research...........c.ccoccerieiininiininnieeee 6—2
6.4 Plan for reSearch..........cocoiieieieiiiieee e 6—3
References 7—1
Eerste voorlopige template voor evaluatie A-1
Al Criteria voor KTP effectiviteit: niveau 1 (wetenschappelijk valide)........ A-1

A2 Criteria voor KTP effectiveness at Level 2 (bruikbaar, beleidsrelevant) . A-5

Case Description B-1
B.1 Case 1 advise/applied research long term predictions on the
development of the morphology of the mouth of the Haringvliet ............ B-1

B.2 Case 2, advise: Safety aspects of MV2 on the coast of Voorne and
GOBTER.....eutiiteterteeeeteett ettt ettt ettt st ettt et b sttt saeenenne et eaees B-2

B.3 Case 3, advise: Reopening of the lake of Oostvoorne: a quickscan ......... B-3

B4 Case 4 advise: management of drinking water facilities for Southwest
Netherlands..........cooeeiieriiii ettt B-3

BS5 Case 5, guidelines: Guidelines sandy COASt..........cceereerierererieenieeniennene B4

Vii



Knowledge transfer in water management: a DC 03.04.01 Z2833.00 June 2003
communication perspective

B.6 Case 6, fundamental research: COAST3D ......ccuvvviiiiiiiiiiiiieeeeeeeeeeee, B-5
C Strategie van interviewen C-1
C.1 VOOTDETCIAING ...evveeeieeieeiieie ettt ettt et e st st e e eteeeteeeteenseenseenseenes C-1
C.2 Selectie van de te interviewen PerSONEN.........ceveeeveerrerrveereerreseeerseeneeeens C-1
C3 INEEIVIBWS .ttt st C-1
C4 Verslaglegging en interpretatie van de bevindingen ............cocceveverveennnne Cc2
D KTP rollenspel D-1
D.1 Algemene infOrmMAatie..........ceeviereerieiienie ettt esee e e e see e ens D-1
D.2 Projectleider OSEC ........oooiiiiieieeeeeseeee ettt D-2
D3 Projectleider HYDRA ....c.ooiiiiieeeeee et D-3
D4 Golfbewegingspecialist HYDRA ........ccocooiiiiiiiiiinteeeeeeeen D4
D.5 Chief Executive Officer van OSEC .........c.ccociiiiiniininiiineneeseeee, D-5
D.6 Chief Engineer bij OSEC-NWM .......cccociiiiiiinininieneneeeeeeeeeeeee D-6
D.7 Chief Executive Officer van BAS Ltd......ccccocevininiininininceeeseeeee, D-6
E Results of the final workshop E-1

WL | Delft Hydraulics viii



Knowledge transfer in

water management: a DC 03.04.01 Z2833.00 June 2003

communication perspective

WL | Delft Hydraulics

| Introduction

The body of scientific knowledge is massive and expanding at an increasing rate. The Delft
Cluster projects e.g. make their contribution by generating specific knowledge in the field of
sustainable development of densely populated delta areas. This report intends to give some
insights and help on how the transfer and use of this newly generated knowledge can be
improved. It focuses on the knowledge transfer process (KTP).

I. The knowledge transfer challenge

In general, scientific knowledge is disclosed by means of reports, guidelines and handbooks,
and also embodied in people as ‘tacit knowledge’ or ‘experience’. To make use of this
knowledge, first it has to be identified, then its carrier has to be localised, then one needs
access to this carrier, and then the knowledge itself must be retrieved from its carrier in a
way that will permit the client to apply this knowledge (see eg Kosten & van Workum,
2000).

Frequently, these conditions for knowledge use are not met. There are many examples of
large infrastructure projects in which the available knowledge was not used at all, or not
used effectively (e.g., because research results were interpreted erroneously) or efficiently
(e.g., because the knowledge acquisition effort of the client was not proportional to the
practical value of this knowledge). The inherent uncertainty in impact assessments and
forecasts both complicates their interpretation and limits their practical value. Another
complicating factor is that clients will by definition always have less knowledge than the
experts who generate and supply knowledge, and therefore can be suspicious of knowledge
and information that is supplied to them.

1.2 Knowledge management throughout the Delft Cluster

These difficulties in knowledge use and transfer pose a major challenge for all parties
involved in knowledge-intensive processes. The Delft Cluster has taken up this challenge by
defining Theme 7: Knowledge Management as a transversal area of research, crosscutting
the six other themes of its research programme. For this Theme 7: Knowledge Management,
three levels of ambition are distinguished:

1. To effectively support innovative research within the six other research themes. The
emphasis is on developing a working culture in which virtual (knowledge) teams co-
operate via the network, share know-how, and have access to relevant information and
facilities that improve the potential for innovation. They can also search for links with
organisations that have knowledge and expertise in overlapping fields of know-how.
Delft Cluster is responsible for distributing research findings.

2. To expand on the basis that has been established for international knowledge
management. External interested parties are given interactive access to both explicit as
well as tacit knowledge.
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3. To explore and implement the concept of knowledge brokering: the exchange of proven
know-how, provided by a group of involved parties with practical experience. The aim
is to present creative approaches and solutions for problems faced by other involved
parties within the group.

The central role of theme 7 is reflected in a number of initiatives and projects: It has central
functions like:
Vision, Culture and learning

o

o

Measuring Knowledge Management Progress: Application of KnowMe in Delft
Cluster. This project is aimed at measuring and improving the performance and
progress in knowledge management of DC themes and projects, and to develop
understanding and commitment by all DC-members for needed interventions and
actions.

External Review on Delft Cluster Knowledge Management: to improve the
knowledge management processes in DC by involving Cap Gemini Ernst & Young
and KPMG as external organisations to create a high level plan of action.
Knowledge exchange with ONRI-partners: understanding and connecting the
knowledge needs of (ONRI) consulting engineering firms with the knowledge focus
of the Delft Cluster Programme.

An inquiry into learning systems for Delft Cluster. The intention of this project has
been to investigate the modelling of the learning processes of civil engineers in DC,
to identify the knowledge transfer/exchange processes needed, and to create a
framework for addressing the development of an organizational learning system.

Corporate Knowledge Platform

o

Implementation of a DC Intranet. It was recognised early on in the proposal
development for knowledge management that there was a need for a basic Intranet
to provide access to approved documents and registered information

Review of DC Intranet and Internet. Developments in the concept and
implementation of platforms for access to information and communication with
others have lead to the perceived need for a review of emerging platform
technologies.

DC Corporate Knowledge Map: Specification, Design and Prototype. The primary
objective of this project is to design, specify and implement a prototype DC
corporate knowledge map.

Digital site hut. This project is exploring the possibilities for engineering
consultants and contractors at distributed sites to improve their communication and
collaboration using broadband network links.

Communities of Practice

o

Collaborative working in Delft Cluster: Setting up Communities of Practice. This
project aims to identify the specific needs and requirements of DC related to
collaborative working through working with the Themes on knowledge
management projects, and to develop a concept for Communities of Practice.
Knowledge Sharing in DC Communities of Practice. This project addresses the
nature and dynamics of distributed knowledge sharing in DC, and differentiates
between technological, organisational and social conditions that facilitate and/or
hinder knowledge sharing.

Document and Content Management

o

Document management: review and strategy. A basic need within DC is for a
review of existing documentary information resources in the libraries of DC
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members and on scientists' desktops, and to develop a strategy to store all relevant
DC documentary information in such a way that it is readily available and
retrievable.

o Delft Cluster Knowledge Exchange Facilities. Following on from the review project
will be the specification, design and implementation of a (document) content
management system that facilitates the exchange of information in whatever form
between DC members and between DC members and related persons.

O Building a Prototype Hybrid Information Centre. Here the aim is to build a working
prototype Hybrid Information Centre that provides transparent access to all needed
public information sources for DC, and to provide public access to appropriate DC
information sources.

o Text Mining for Document Management. Given the value of documents, it is also
necessary to investigate the needs for text analysis tools aimed at automated
extraction and generation of technical knowledge from unstructured text
information such as technical reports, e-mails, web pages, news feeds, user
documents and other “grey” literature.

Encapsulated Knowledge Systems

o  DC Open Modelling System. It is recognised that the cultural trend in management
is towards a more holistic, integrated view of systems in densely populated delta
areas. This applies in particular to modelling. Yet simulation models in water, soils
and for structures have been developed separately in the past. Therefore there is a
need to bring together different modelling systems through acceptance of particular
standards.

o Data Mining, Knowledge Discovery and Data-Driven Modelling. The aim of this
project is to design and develop prototypes of data mining, knowledge discovery
and data-driven modelling tools, to make them available within DC networked
environment, and to support the introduction of the new working practices and
procedures, taking into account the possible cultural and sociological aspects.

The knowledge and experience of theme 7 was used in the projects of other themes where
e.g. different aspects play an important role in the project that are closely related to
knowledge management. Examples are the handling of large amounts of data and
interpretation techniques of data. Most of the other themes within the Delft Cluster also
address the issue of knowledge management:

Theme 1: Soils and structures involves, among other projects, the development of a digital

knowledge platform. The digital knowledge platform should stimulate and facilitate bi-

directional knowledge exchange between research and practice. The project focuses on the

following aspects:

1. Expectations and valuations of users with regard to a digital knowledge platform as an
addition to other channels for knowledge exchange.

2. Thresholds and impediments for knowledge exchange.

State of the art knowledge platform models.

4. Monitoring of user behaviour.

98]

In Theme 3: Coast and river, three projects have been defined that explicitly address
knowledge management as a relevant activity, focusing on these central aspects:

1. Interaction between end-users and specialists: how to create mechanisms to realise this.
2. Interaction amongst specialists: how to create the right environment.
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3. Knowledge bank: how to create an ICT-based system to disseminate knowledge on civil
engineering and hydraulic engineering through a variety of portals to a variety of end
users.

Theme 4: Urban Infrastructure pays attention to the use of ICT tools in information sharing
and decision-making processes. Part of the research investigates the applicability of various
procedures, models and tools for exchange and visualisation of information and for decision
making concerning complex urban infrastructure projects. The central question is how these
models and tools can help to increase the synergy of solutions, and how the urban
infrastructure sector can be motivated to adopt these models and tools in particular, and
knowledge management in general.

One of the projects in Theme 5: Subsurface management addresses the issue of knowledge
management by looking into ways to improve the accessibility of knowledge for clients,
e.g., by developing a gate of access for potential knowledge clients and suppliers, and
creating a virtual community in which clients and suppliers actually meet and exchange
knowledge and insights.

In Theme 6: Integrated water resources management the project ‘IT and Knowledge
Management’ interfaces strongly with the other projects in this theme and also serves the
purpose of linking Theme 6 with Theme 7. It investigates how modern information and
communication technology can be used to exchange knowledge about integrated water
resources management.

As its project code (project DC 03.04.01) suggests, the study presented in this report is the
completion of the first aspect (improving the interaction between end-users and specialists)
covered by sub-theme 4 (knowledge management) of Delft Cluster Theme 3: Coast and
river. This project yields information that can be used in ambition 3 of theme 7.

1.3 Motivation for this study

In the past decade, several initiatives have been taken to stimulate scientific research with
high societal impact. The CUR, the LWI programme and the Fifth Framework of the
European Union all aimed to enhance the transfer of knowledge generated by universities
and research institutes to industrial sectors, in particular to the water ways and road
construction industry. The results so far are encouraging, but not sufficient. Within the LWI
programme, for example, a variety of decision support systems, interactive simulations and
visualisation techniques have been developed. Practice shows that it is very difficult, still, to
introduce effectively these tools in the policy process. This can in part be ascribed to the
way in which these tools have been designed and implemented, and indeed there is room for
improvement in this respect. But an important lesson learnt from these past efforts is that I'T-
based tools alone cannot bridge the gap between the creation of knowledge and the
application of knowledge in public policy and management. A deeper understanding of the
mechanisms of knowledge transfer and how they function in this sector is needed, enabling
the development of methods and tools that focus specifically on the transfer of knowledge,
rather than on the particular knowledge content. For this reason, most of the Delft Cluster
research on knowledge management aims to enhance the dissemination and availability of
the knowledge products to potential clients.
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1.4 Aim of the study

The project DC 03.04.01 focuses on the interaction between specialists and end users, with
the purpose to create mechanisms to improve knowledge transfer between these two parties.
The term ‘mechanisms of knowledge transfer’ opens an enormous field of research, ranging
from the psychology of didactics to institutional learning. In our research, we focus
specifically on the ‘appropriateness’ of the knowledge delivered by specialists in view of the
knowledge gap of the end users. What is the knowledge required by the end users to do their
work, and what of this knowledge do they have and what do they lack? Is the knowledge
supplied by the specialists valid? Is it applicable to the problems the end users want to
solve? Is the knowledge applied correctly, and is its application indeed effective?

The first thing required to be able to answer these questions is a tool for analysis. In this
study we intend to generate a template for evaluation that provides the means to first
describe and then analyse and diagnose the process of the definition of the knowledge gap,
the knowledge generation, and the knowledge transfer between the person(s) with the need
(client) and the person(s) with the abilities (supplier). The template can be used as a research
tool to investigate the appropriateness of the knowledge delivered to fill the knowledge gap
defined. The tool is intended for application in knowledge intensive environments like the
Technical Science Institutes of the Directorate-General of Public Works and Water
Management (RWS) like the Dutch National institute for Marine and Coastal Management
(RWS-RIKZ) or the large centres for Knowledge and technology (GTI’s) like WL | Delft
Hydraulics.

The most important achievement is that we have generated a template for evaluation that
can be used to design a process of knowledge transfer. Applying the template makes both
the knowledge supplier and the knowledge client aware how they could improve the
question formulated and the answer given. In this manner they can take care that the
question is answered with the appropriate context (interests of stakeholders and potential use
in the process of decision making) considered, in a careful designed process (where the new
knowledge is carefully embedded in the client’s organisation).

1.5 Outline of the study and this report

The study that is presented in this report has involved a mix of conceptual and empirical
inquiries in a variety of theoretical fields and application areas. To give the reader an
overview of the research approach and the way it developed as new insights were obtained,
we first describe the course of our investigations (chapter 2). We then focus on the
development of the conceptual framework that constitutes the basis for the analytical tool
we are looking for (chapter 3). Having motivated our choice of concepts, we present our
template for evaluation of a KTP (chapter 4). In the subsequent discussion (chapter 5) we
elaborate on the literature, position the template in this field of literature (show the added
value) and discuss how it is received by potential users. We conclude this report with
conclusions and a number of recommendations with respect to the use of the template and
the unresolved issues that deserve investigation in future research projects (chapter 6).
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2  Course of our investigations

Given the ultimate objective of improving KTPs, the immediate objective of the project is to
provide the means to diagnose the effectiveness of such KTPs. In this chapter 2, the
subsequent steps are described we took in developing the template for evaluation of a KTP
(defined in chapter 4).

Soon after the start of the project, it became clear that the body of knowledge pertaining to
our topic is as extensive as it is diverse. There seemed little need of adding new concepts or
theories. Instead, we should address the question when to apply which theory, or, more
specifically:

Which conceptual models are suitable to describe, analyse, and interpret a given
knowledge transfer process (KTP) in ways that will

o allow analysts to establish the effectiveness of this KTP,

o help them understand why this KTP is more or less effective than other KTPs, and

o guide them in their attempts to improve this KTP or future processes.

Answering this question would produce a template for evaluation (a set of models and
guidelines). The template for evaluation would be (adaptations of) concepts and theories
found in the literature; the guidelines in it would be elicited from observed best practices,
experiments and literature. Thus, the new knowledge to be generated by the project should
be ‘know how’ and ‘know when’ knowledge on organising a KTP in a form that is practical
for analysts (consultants, facilitators, knowledge brokers, process managers). It is intended
to contribute to a more effective transfer of knowledge (in particular in the area of water
management, since the project is part of Delft Cluster Theme 3: Coast and river).

Although in its practical execution it often required a heuristic process of several iterations,

our approach essentially comprised this sequence of steps.

1. Global inventory: By exploring theoretical work and matching this to experience from
professional practice, a first descriptive model of KTP and subsequently an initial
template for KTP evaluation were constructed.

2. Application of the initial template: This initial template for evaluation was applied to a
number of real-life cases of knowledge transfer in the area of water management, and
subsequently evaluated for its applicability.

3. Improvement: Analysis of the cases confirmed that a template for evaluation to establish
the effectiveness of a KTP can lead to relevant insights, but it also revealed a number of
important omissions. While continuing to explore the literature, the initial template for
evaluation was modified in a process of iterative applications to, and evaluations of, the
cases.

4. Consolidation: The result of this process was submitted for feedback in a final
workshop with its potential end-users, and consolidated in its present form: the final
template for evaluation of a KTP in chapter 4 of this report.
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2.1 Global inventory

Many conceptual models and theories on knowledge transfer in water management can be
found in a wide range of disciplinary fields: basic epistemology, research methodology,
cognition, communication, learning, psychology, sociology, organization, management,
economics, politics, and more. Based on literature (Twaalthoven, 1999, literature used in
van Koningsveld, 2003) and discussions, we posed the following assumptions and points of
departure:

1. Knowledge transfer implies a situation involving two parties and the existence of a
‘knowledge gap’ between them.

2. The transfer of knowledge occurs in a process of communication.

3. The KTP between the two parties involved does not occur in isolation. The template
should address the context of both parties and the way this context affects the KTP.

4. There is some kind of utility associated with the transfer of knowledge between these
two parties. The template should facilitate the identification and operationalisation of
this utility as a measure for the effectiveness of the KTP.

Based on the assumptions 1 and 2, we derived a first descriptive model (section 2.1.1,
Rozemeijer, 2003). To meet points of departure 3 and 4, different levels of use and
effectiveness were defined and for two levels of use, associated ‘“initial” criteria were
defined as well (2.1.2). These initial criteria were consolidated in an initial workshop
(2.1.3).

2.1.1 A first descriptive model of a KTP

Using the assumptions 1 and 2 as reference point, we have developed a first descriptive
model of a KTP that allowed us to identify the criteria for effective knowledge transfer
between researchers/consultants and policy makers, and the factors that determine the
outcome of a KTP of these criteria.

policy
process

Focal area POli”G.?’ maker

res,eﬁrcher/consultant

knowledge creation
process

Figure 2.1. Knowledge transfer as area of interest
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Figure 2.1 shows the initial demarcation of the area of interest: the interaction between on
the one hand actors with policy making capability, involved in some policy making process,
and on the other hand actors with research/consulting capacity, connected with a more or
less extensive knowledge network. The KTP is seen as a sequence of interactions between
client and supplier and their environment, in which both parties learn (Bots et al., 2003).

To assess the quality of the knowledge transfer between policy maker and researcher/

consultant, we assumed the following:

e The policy maker has a knowledge demand, which we will refer to as a ‘question’. This
question may be ill-defined and rife with tacit assumptions.

e The researcher/consultant can supply knowledge, which we will refer to a an ‘answer’ to
the policy maker’s ‘question’.

e The effectiveness of the knowledge transfer can be defined as the extent to which the
answer ‘fits’ the question.

e The ‘fit’ will be affected by the interaction process between policy maker and
researcher/ consultant, and — directly or indirectly — by contextual factors
(characteristics of the policy process and the knowledge network, institutional and
organizational aspects, etcetera)

2.1.2 Effectiveness of knowledge transfer at different levels of use by
actors

The effectiveness of knowledge transfer is defined as the extent to which the researcher/
specialist supplies the policy maker with an adequate and consequential answer to his
question. Both the effectiveness of knowledge transfer and possible explanations why this
effectiveness is less than optimal, can be considered at different levels, cf. Figure 2.2.

field impact
policy impact

policy relevance

scientific soundness

Figure 2.2. Different levels of knowledge transfer effectiveness

Level I: The knowledge is scientifically sound and valid

At this level, we limit ourselves to the substantive aspect of knowledge. Knowledge transfer
is effective if the knowledge that is generated is scientifically sound and provides the answer
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to the questions as they have been posed by the policy maker. This level is associated with
the knowledge generation process and the researcher/consultant in fig. 2.1.

Example 1A: A coastal zone manager asks for the erosion that can be expected as an impact
of constructing a lateral dam. A consultant calculates a range of scenarios and presents the
results, which have a wide range due to uncertain system variables. The coastal zone
manager accepts the report. He understands the figures quite well, but because of the wide
range he cannot give a sharp budget estimate for sand supplements.

Verdict: The knowledge transfer is effective, because the answer is scientifically sound and
it fits the question well.

Example 1B: Suppose that the consultant’s report had not shown the erosion, but only the

changes in currents and sand transport, i.e., important intermediate variables, but not the one

of interest.

Verdict: The knowledge transfer is ineffective, because the answer does not fit the question.

This ‘misfit’ could be the result of several causes:

e The question was not clearly or incompletely stated by the coastal zone manager.

e The consultant did not have the knowledge (e.g., computational models) to determine
the variable that was asked for, so he used related variables instead.

o The fitting answer could not be delivered due to circumstances, e.g., because the model
expert was on holiday, or the project budget was too tight to cover the final conversion
and interpretation.

Level 2: The transferred knowledge is applicable (policy relevance)

At the second level we also take into consideration the potential for practical application of
the knowledge. Knowledge transfer is effective if the knowledge fulfils the actual need of
the policy maker, a need that may be different (in scope and detail) from the questions as
posed by the policy maker. The knowledge (e.g., the model or decision support system that
was constructed by the supplier) is such that it gives the policy maker insight in the (impacts
of) different autonomous developments and/or policy options. Effectiveness on level 2
presupposes effectiveness on level 1 (the knowledge must be sound and valid and the
concepts must be understood by the policy maker), but goes beyond in the sense that the
policy maker can act upon the supplied knowledge, e.g., make decisions. Level 2 is
associated with the hooked double arrow and the policy maker in fig. 2.1.

Example 2A: Suppose that the consultant’s report contains an accurate prediction of erosion
that is robust for a wide range of scenarios. The coastal zone manager can combine the
erosion figures with detailed historic data on the cost of sand supplements, and thus make a
sharp budget estimate.

Verdict: The knowledge transfer is effective, because the answer improves the policy
maker’s task performance. Without the supplied knowledge, his budget estimate would not
have been as good.

Example 2B: The consultant’s report contains an accurate prediction of erosion that is robust

for a wide range of scenarios, but the policy maker has only global figures on the impact and
cost of supplements. In his budget estimate, he indicates an uncertainty margin of + 50 %.
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Verdict: The knowledge transfer is ineffective, because the answer does not improve the
policy maker’s task performance. His estimate is about as crude as it would have been
without the consultant’s report.

Level 3: The transferred knowledge is applied (policy impact)

At the third level, we consider the actual use of the knowledge by the policy maker. More
specifically, we look at the policy maker’s problem solving behaviour: to what extent does
the knowledge that is supplied affect the way he frames the policy problem, the options he
identifies, and the choices he makes? The transfer of knowledge is effective if the policy
maker’s behaviour shows that this knowledge is interpreted correctly, and that it is acted
upon in a rational way. Effectiveness on level 3 presupposes effectiveness on level 1 (the
knowledge must be sound and the concepts must be understood by the policy maker) and
effectiveness on level 2 (application of the knowledge contributes to dealing with the policy
problem), and in addition requires a ‘fit’ between the knowledge, the policy situation, and
actual policy making behaviour. Level 3 belongs to the policy process in fig. 2.1.

Example 3A: The coastal zone manager submits a budget that is consistent with the most
likely erosion scenario in the consultant’s report and the available cost figures on sand
supplements. In his budget proposal he mentions the uncertainty margin, albeit slightly
narrower than the rang defined by the extreme scenarios in the report.

Verdict: The knowledge transfer is effective, because the policy maker makes good use of
the answer (choosing a high probability range) while trying to come up with a sharp cost
estimate.

Example 3B: For strategic reasons, the policy maker gives an estimate for the cost of sand
supplements that is 25% above the most likely scenario in the report. He makes explicit
reference to the consultant’s report while emphasising the possibility of strong currents
damaging the coast line.

Verdict: The knowledge transfer is effective, because the policy maker makes good use of
the answer (highlighting the information in the strong erosion scenario) while trying to
acquire a generous budget.

Example 3C: The policy maker submits a budget that is 10% above that of the previous
year, arguing that the slight surplus on the budgets of the past three years reflect a
supplement-in-big-steps-when-you-know-where it’s-needed strategy, and that this year it is
time for a big step.

Verdict: Even if the budget would be the same as in example 3A or 3B, the knowledge
transfer is ineffective, because the policy maker makes no use of the answer (the proposal is
not based on expected erosion levels).

Level 4: The application of knowledge is effective (field impact)

It is tempting to define the ultimate effectiveness of knowledge transfer as the next step in
the causal chain: knowledge in the hands of an actor leads to action which causes certain
changes (effects) to occur. However, determining whether policy decisions are effective, i.e.,
produce the intended effects, is problematic. Intended effects may occur regardless of policy
interventions (autonomous trends) or they may fail to occur (because of external influences)
even though the policy interventions were well chosen.

WL | Delft Hydraulics 2—5



Knowledge transfer in water management: a DC 03.04.01 Z2833.00 June 2003
communication perspective

At the fourth level, we therefore prefer to look at knowledge transfer in a broad sense, i.e.,
as the dissemination of knowledge from the ‘scientific network’ to the ‘policy network’.
With these ‘networks’, we refer to the actors (both individuals and organisations) involved
in, respectively, the knowledge generation process and the policy process in Figure 2.1. The
transfer of knowledge is effective if the generated knowledge is used appropriately in
decision making. This means that we broaden the scope from the perception and choices of
the policy maker as an individual to the perceptions and choices of all who are involved in
the policy process. Knowledge transfer is effective if it finds its appropriate application not
only by the policy maker who solicited for the knowledge (as client), but throughout the
policy field. In other words, when the knowledge is disseminated, and adopted and acted
upon by all stakeholders. Usually, this will require knowledge transfer effectiveness on
levels 1, 2 and 3. Level 4 belongs to the policy process in fig. 2.1.

Example 4A: Suppose that the sand supplement budget proposal is part of a coastal zone
policy process that also includes the option of building dams. The proponents of dams argue
that this investment may give better flood protection and also reduce the need for sand
supplements. The scenarios in the consultant’s report differ from those in some other
consultant’s impact assessment for various types of dams. This triggers discussion in several
clusters within the coastal zone policy network, some emphasising the technical aspects
(trying to align the different model results), others the financial aspects, and again others the
ecological impacts. Eventually, their perceptions converge to the point where agreement can
be reached, and the ‘negotiated knowledge’ they have thus created contains much of what is
in the original consultant’s report.

Verdict: The knowledge transfer is effective, because the policy maker’s budget proposal
triggers a discussion in which the answer to the policy maker’s original (relatively narrow)
question plays a significant role. In this discussion, which is in part scientific and in part
political, stakeholders try to reconcile knowledge from different sources, and the original
answer has clearly influenced the policy field.

Example 4B. The budget proposal prepared by the policy maker (note: it is irrespective
whether this is the one from example 3A, 3B or 3C!) is accepted as realistic. The alternative
policy proposal involving the construction of a dam requires a budget that is ten times
higher, and is brushed aside without in-depth discussion.

Verdict: The knowledge transfer is ineffective, because the answer does not even reach
stakeholders other than the policy maker who drafted the budget. The important policy
decisions are made without substantive learning on the part of the decision makers. (note:
the verdict would have been the same if the dam alternative had been chosen).

Understanding KTP effectiveness

This distinction between four levels of effectiveness is intended to structure the complex of
factors that through their causal interaction determine the success or failure of a KTP. At
each level, we consider the interaction between knowledge client and knowledge supplier as
a system, with a number of knowledge transfer success indicators as the outputs and a
number of situation parameters as the inputs at a particular level. The knowledge transfer
success indicators should serve to establish the effectiveness of the KTP, and investigating
their relation with the situation parameters should help us understand why this KTP is more
or less effective, and provide guidance for improving this KTP or future processes.
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First limiting of the scope of the research

To reduce the scope of analysis, we decided to focus primarily on the first two levels: ‘valid’
and ‘applicable’. Those two levels are directly determined by the characteristics of
knowledge transfer assignment itself and the interaction between client and supplier. The
next two levels are increasingly susceptible to external influences, which reduces our
chances of being able to make validated recommendations for the knowledge transfer
process.

Initial criteria for effective knowledge transfer

A typical consulting situation was used as the starting point for developing knowledge
transfer success indicators. Based on personal experience of some of the research team
members and Twaalthoven (1999), a KTP in a consulting situation was seen to comprise 9
activities:

1. Interpretation of the question
Translation of the question in researchable sub-questions
Knowledge inventory: is state-of-the-art knowledge used?
Choice of model
Model development (optional)
Model operationalisation
Systems analysis using the model
Interpretation of the results

9. Reporting to the client
For each activity, we generated a range of criteria that should be satisfied for the KTP to be
successful. These criteria were formulated as yes/no questions with a brief explanation. To
verify and improve this list of criteria, we invited a number of professionals in the area of
water management to a workshop.

e Rl

2.1.3 Global inventory workshop

For the initial workshop, a broad representation of the professional field of integrated water
management encompassing water- and coastal zone management related sectors
(consultants, civil and hydraulic engineering enterprises, water management related
professional organisations and government institutions) were invited, resulting in a number
of participants who represented the water field to its desired extent. The workshop is
extensively described in Bots et al. (2002).

Objectives of the workshop

The purpose of the workshop was to obtain the following information:

1. a complete and prioritised list of criteria for judging the quality of knowledge transfer;

2. examples, mini-cases, anecdotes, and references to literature that would help us
understand practical successes and failures with knowledge transfer in consulting
situations;

3. an overview of factors that might explain the problems encountered by knowledge
transfer practitioners (the so-called failure factors).
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With these objectives in mind, the participants were asked to prepare for the workshop by
studying the criteria

1.

Which of these specific criteria for the quality of knowledge transfer that have been
derived form theory do you see as relevant? Can you give additional criteria?

Judging from your professional experience, what are the most important problems in the
transfer and use of knowledge?

. Can you think of particular explanations for these problems?

Conclusions of the workshop

The results of the workshop led to the following conclusions:

1.

The first prioritisation by the workshop participants shows that they have a strong
confidence in the knowledge and professional skills of the researchers/consultants: they
judge the importance of the criteria pertaining to the technical aspects of doing
substantive research to be relatively low, and they estimate the probability that the
knowledge transfer fails due to errors in this area to be low. An important condition,
however, is that sufficient data must be available.

The participants judge the quality of the formulation of the research question and the
quality of the reports on the results to be of far greater importance. Most important is
good insight in the context from which the question originates is. The information on
what the policy problem is, and in particular what the ‘knowledge gap’ is (i.e., what the
end user should know to make the right decisions minus what he/she already knows)
constitute the most important failure factors.

The notion of the ‘context of a question’ is vague, and needs to be carefully
operationalised in the next phase of this research project.

The participants found the aspect of interaction between researchers/consultants and
their clients to be lacking. The process of knowledge transfer with its many interactions
and iterations merits more attention than is presently reflected by the criteria.

Using these conclusions as guideline, the list of criteria was consolidated and subsequently
converted to an initial template for evaluation (see appendix A). Conclusions 3 and 4 led to
an extension of the theoretical frame for evaluation of knowledge transfer:
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A consistent terminology w