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introduction

In this paper we propose that there are four types of reasoning that can apply to the
management of R&D and we present evidence that research on the topic of R&D management
tends to assume that one type of reasoning is applicable to this activity whereas practitioners
of R&D management tend to believe that a different type of reasoning is applicable. We have
called these types of reasoning the four schools of thought.

We came to this idea as a result of looking out for an explanation of apparently illogical
decisions that often occur in R&D management. We have been conducting a real-time case
study of the continuing development of a particular technology within GEC ALSTHOM in
recent years. It appeared to a participant observer that both small and large decisions within
the company often did not appear logical. Small decisions concerned project approvals and
terminations. A typical large decision was to purchase a technology from outside when it
already existed within the company.

It is a current management theory that many problems arise because of lack of
communication, but we have observed that in many situations all parties had the same
information in front of them but after in-depth discussion they still differed completely on
how to proceed. We conjectured that different players might simply think in different ways.
Perhaps the difference is not the R&D situation but the way it is being perceived.

We found in our case study that over a five year period there were many occasions when
unexpected events rendered current strategy irrelevant. When we have seen mention of such
things in the literature they have always been seen as one-offs, not as a normal part of the
R&D management environment. It therefore seemed to us that the literature did not address
the problems being faced in a practical R&D situation. The literature appeared to describe a
more deterministic environment than that being experienced.

Classifying publications on R&D management by their school of thought

We read 655 papers relevant to a topic which we defined as “management concerns of the
R&D section”. This topic was chosen simply because one of us is a section level R&D
manager, and he hoped to use knowledge gained from the literature to improve his
understanding of his task. The papers ranged from slightly relevant to this particular topic to
directly relevant.

While reading the papers it emerged that they appeared to be based upon four models of R&D
activity. We called these schools of thought and named them

Biological
Chaotic
Deterministic
Empirical

e & & O

To help with the classification of papers we developed definitions as follows;




Biological - the situation will change over time and what is needed is a management approach
which can evolve. The building of an organisation capable of adapting is more important than
the tactics for a particular project. The main concem is how to provide an organisation which
is robust and adaptable enough to cope with events and changes as they occur.

Chaotic - this word is used in the mathematical sense of referring to situations which are
acknowledged to be ultimately susceptible to logic, but which are too unstable or complex for
logic in practice to be useful. The pattern of the chaos can be described, but a given case
cannot meaningfully be worked out. You do not plan in detail, because things will change.
Each case is individual, and it is a waste to put a lot of effort into trying to manage it.

Deterministic - in order to manage it is necessary to measure what is happening and apply
logic. This approach concentrates on methods of measuring R&D outputs, for example by
counting patent productivity or calculating return on R&D expenditure. This approach derives
from the traditional production management approach

Empirical - a series of rules or guidelines is derived by empirical analysis of a large number
of previous R&D projects. This “cookbook” approach assumes that universally applicable
success factors can be derived from past experience without needing any theoretical
justification for their importance. Project SAPPHO is a classical example of the popular
success factor approach (/).

These definitions were developed in the light of reading the papers. Once fifty papers had
been read, the definitions bad stabilised. Subsequent classification of six hundred more papers
did not give rise to the need for any further categories. We therefore concluded that these four
forms of reasoning exist in our field, and that there are no others.

Confirmation by authors’ opinions

This hypothesis relies on the opinion of one person reading all the papers. We decided it
would be a useful check to ask authors to classify their own papers into schools of thought,
reasoning that if they gave the same allocations as we did, then the concept of schools of
thought would be shown to have general validity.

We composed a questionnaire in which the definitions above were reduced to one line and we
asked authors simply to tick which school of thought most closely described the conceptual
framework in which their paper was set. The questionnaire is reproduced as Appendix A. (The
questionnaire also asked other questions, which will be explained in a later section.)

The questionnaire was sent to 296 of the most recent authors. To date 121 responses have
been received. 112 answered this question. Figure 1 shows that there was very strong
agreement between our classifications and the authors’ classifications.



Qur classifications
Biological Chaotic Deterministic Empirical
Biological 22 0 0 5
Authors’ Chaotic 0 8 1 2
classifications | Deterministic 0 1 35 5
Empirical 0 0 3 30

Figure 1. Comparison of authors’ allocation of their papers to a school of thought with our
allocation of their papers.

The questionnaire allowed for authors to make a comment after answering this question.
There were no significant comments, and no one offered a new category.

A change of terminology

In figure 1 the category where agreement was least strong is Empirical. In fact in the
questionnaire we called this school of thought “cookbook™. The questionnaire returns showed
that a few authors did not quite understand what was meant by this term and this was
investigated by speaking to some of these authors. We decided to adopt the term “empirical”
instead, which was felt to describe this school more accurately. In the version of the
questionnaire shown in this paper the word “cookbook™ has been moved into the definition,
which is otherwise unchanged.

Schools of thought and author type

While reading the papers it was noticed that there appeared to be a relationships between the
backgrounds of the authors and various aspects of the papers, including the methodology
used, the type of output of the paper, and the paper’s school of thought. We investigated this
by allocating attributes of methodology, author type and so on to the papers and examining
relationships between these different attributes. We called this process context analysis. This
technique and results obtained are the subject of a separate publication (2). Most of the
questions in the questionnaire shown in appendix A relate to this.

Author backgrounds were academic, consultant, corperate, practitioner and journalist.
Corporate means a hands-off corporate level manager. Practitioner means someone with
hands-on involvement in R&D or its management. In figure 2, which is taken from reference
(2), we see clear relationships between author type and school of thought.



School of Thought Journalist Academic Consultant Corporate Practitioner] TOTALS
Biological 5 10 3 7 21 46
Chaotic 7 26 8 2 13 56
Deterministic 9 89 11 93 12 214
Empirical 30 189 55 46 11 331
None 1 6 0 1 0 8
TOTALS 52 320 77 149 57 655

Figure 2. School of thought and researcher type. A %° test showed that the different
pattern of output type for each type of author is statistically significant at better than 99% in
each case.

Speculation on motives of author types

We tentatively interpret these results as follows. The empirical approach requires research or
collation of experience, and therefore will be favoured by academics and consultants, who
need to base their contributions on some substantial work. The deterministic approach
requires no substantial amount of work, since only reasoning ability is required. Corporate
managers presumably see it as their function to apply reasoning, and therefore strongly favour
this approach. It is less clear why journalists might favour the cookbook approach, since
presumably they do not undertake the substantial amounts of work that academics and
consultants put in. Perhaps journalists report what the others do, and so reflect their
approaches. The chaotic school appears to leave little to be researched or acted upon, so
perhaps that is why it is not favoured much by any group.

Researchers and practitioners

The most notable finding from figure 2 is that practitioners subscribe much more uniformly to
all four schools, but are strongest on the biological, which is least favoured by the other author
types. Only 9 per cent of authors were practitioners but they wrote nearly half the biological
papers. This raises a question about the match between the mind sets of those who supply
research papers and those who presumably would be expected to benefit from them.

A further question arises. The large majority of practitioners must be non-publishers. What
schools might non-publishing practitioners belong to? Does the literature favours a school of
thought which is different from that of the majority of R&D practitioners? To investigate this
we needed to find what school of thought non-publishing practitioners belong to.

Practitioners’ schools of thought

We presented a questionnaire to people attending a number of courses and conferences on
R&D management, which asked for people’s backgrounds and the school of thought which
they believed most closely described the process of managing R&D. Most attendees were
R&D practitioners and managers, and few had published. The questionnaire is presented in
front of this paper. The totalled results from four events are shown in figure 3, below.
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Academic Journalist Consultant Corporate Practitioner Other| TOTALS

Biological 1 0 2 15 8 7 33
Chaotic 4 0 2 11 5 3 25
Deterministic 4 0 1 3 2 2 12
Empirical 0 0 0 1 2 0 3
TOTALS 9 0 5 30 17 12 73

Figure 3. Schools of thought assigned to the R&D management process by non-publishing
event attenders of different backgrounds. In figure 2 the category “other” does not occur
because all authors were assignable to the first five categories.

Comparing the totals given for the four schools of thought in figures 2 and 3, it can be seen
that the proportions present are reversed in the two cases. Figure 2 refers to the schools of
papers whereas figure 3 refers to the schools ascribed to the R&D process by non-authors.

The sample is quite small but it can be seen that the non-publishing practitioners are
even more strongly biological than their publishing colleagues. The non-publishing corporate
people also favour biological and chaotic, which is not the case for their publishing
colleagues. It might be argued that it is more difficult to conduct research and publish results
that are useful in chaotic and biological situations than in the case of empirical and
deterministic situations, which lend themselves to well known approaches.

Discussion

The questionnaire to authors asked
“Which of the following most closely describes the conceptual framework in which
your paper is set?”

The questionnaire to R&D people attending events asked
“Which of the following, in your experience, most closely describes the process of
managing R&D?”

These questions are of necessity somewhat different, but since both questions were answered
without difficulty, we argue that the schools of thought concept has validity both in the
literature and in the practical situation. We now propose that it may also be applied to describe
different ways people can think: all four forms of reasoning may be valid in different
circumstances. We further suggest that different people have unconscious biases towards
different schools and that this dominates the way individuals think and act.

The problem we started off with was “why do people sometimes appear to act illogically and
why do people often fail to be of like minds about a problem”. The four schools of thought
theory provides a possible explanation, and if an organisation is aware of this, it may be
possible to manage the R&D process more effectively.

Coming back to the factory, do we find that this now helps? We believe that this theory helps
to explain some of the things which have happened in the case study and has proved valuable



in practical management. Our experience is that we can form an opinion of which schools of
thought different people are driven by, and can act accordingly.

Finally we suggest that it may be that the four schools of thought apply to all types of
management, and indeed to all types of reasoning.

Further work

We are in the process of applying a questionnaire to a larger number of R&D managers within
an organisation who are not only non-publishers but are not necessarily R&D management
course or conference attenders either, in order to provide better data for figure 3.

We would like to be able to ask the question
“Which school of thought do you unconsciously subscribe t0?”

In practice we think some sort of test needs to be applied. So far we have not devised one, and
we would welcome suggestions as to how people could be brought to reveal whether they
have an unconscious school of thought.
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Appendix A The guestionnaire sent to authors

Title of Paper; «TITLE»

Author(s);
Publication;

Respondent's Name; ...

«AUTHOR>» «Others»
«PUBLICATION» «REFERENCE» «<DATE»

AFALATION 0F AUEROT, oot

1. Degree of relevance of this paper to R&D Management;

Specific to R&D

Not relevant to R&D

COFITUEIIEY oo s 88158 0 e

2. The background of the Author(s} Main Any second

Contributor Contributor

Academic
Journalist
Consultant

R&D manager
R&D practitioner

D000 0
00000

Any third
Contributor

ocooud

CTOMIIEHLEY oo e 8

3. The main subject area of the paper. Tick gne

Strategy Tactics

Organisational structure or behaviour. Q Ll

COTTENE, oo s b e et

General management.. a [
R&D management. a a

4. The methods used in the paper. Primary  Secondary

Analysis of statistical or database information.

COPUNEIL, oo teess s 8 1 1 8RRt e

Drawing from experience.

Case Study.

Interview,

Theoretical discussion.
Review of literature.

Coo00dOoo
oocooD O

Tertiary

coodoo



5. Contribution of the paper to theory

yes no

Does it describe a theory? | a
Does it test a theory? d a

Not relevant to theory Q O

Comment;

6. What does the paper give the reader?

Please Tick one.
A Measurement Technique. a
A Recipe or set of rules. a
Data or Information. O
A theory or model, Q
Strategic concepts, a
Operational concepts, a

Comment; oo

7. Which of the following most closely describes the conceptual
framework in which your paper is set?
please tick only one box.

Deterministic; R&D can be managed by logic and reason. a
Cookbook; Empirical rules can be found that apply most of the time. Q
Biological; R&D management must adapt continuously to change Q

Chaotic; R&D is complex and variable, and there are limits to manageability L)

COMPENE e

8. Which papers of yours which are relevant to the management of R&D have we missed?;

9. Which do you consider to be the three most significant papers relevant to the management
of R&D by authors other than yourself?;

Thank you for your assistance. Please return the questionnaire in the envelope provided.

Leslie T.Falkingham,

Technical Director

Tel. :+ 44 {0) 1788 542121 GEC ALSTHOM T&D Vacuum Equipment Limited
Fax: + 44 (0) 1788 569405 Leicester Road
E-mail: rdman@Cranfield.ac.uk Rugby CV21 1BD, United Kingdom



CRANFIELD SCHOOL OF MANAGEMENT
WORKING PAPER SERIES
List No 6, 1992

SWP 1/92 Mike Sweeney
“How to Perform Stmultaneous Process
Engineering”

SWP 2/92 Paul Burns
"The Management of General Practice”

SWP 3/92 Paul Burns
"Management in General Practice: A Selection
of Articles"

SWP 4/92 Simon Knox & David Walker
"Consumer Involvement with Grocery Brands”

SWP 5/92 Deborah Helman & Adrian Payne
"Internal Marketing: Myth versus Reality?"

SWP 6/92 Leslie de Chernatony & Simon Knox
"Brand Price Recall and the Implications for
Pricing Research"

SWF 7/92 Shai Vyakarnam
"Social Responsibility in the UK Top 100
Companies"

SWP 8/92 Susan Baker, Simon Knox & Leslie de
Chernatony
"Product Attributes and Personal Values: A
Review of Means-End Theory and Consumer
Behaviour"”

SWP 9/92 Mark Jenkins
"Making Sense of Markets: A Proposed
Research Agenda"

SWP 10/92 Mike Sweeney & Tan Oram
"Information Technology for Management
Education: The Benefits and Barriers”

SWP 11/92 Keith Thompson (Silsoe College)
"International Competitiveness and British
Industry post-1992, With Special Reference to
the Food Industry"

SWP 12/92 Keith Thompson (Silsoe College)
"The Response of British Supermarket
Companies to the Internationalisation of the
Retail Grocery Industry”

SWP 13/92 Richard Kay
"The Metaphors of the Voluntary/Non-Profit
Sector Organising”

SWP 14/92 Robert Brown & Philip Poh
"Aniko Jewellers Private Limited - Case §
and Teaching Notes"

SWP 15/92 Mark Jenkins & Gerry Johnson
"Representing Managerial Cognition: The
for an Integrated Approach”

SWP 16/92 Paul Burns
"Training across Europe: A Survey of Sma
and Medium-Sized Companies in Five
European Countries”

SWP 17/92 Chris Brewster & Henrik Holt Larsen
“Human Resource Management in Europe
Evidence from Ten Countries"

SWP 18/92 Lawrence Cummings
"Customer Demand for "Total Logistics
Management' - Myth or Reality?"

SWP 19/92 Ariane Hegewisch & Irene Bruegel
"Flexibilisation and Part-time Work in Eur

SWP 20/92 Kevin Daniels & Andrew Guppy
"Control, Information Seeking Preference,
Occupational Stressors and Psychological
Well-being”

SWP 21/92 Kevin Daniels & Andrew Guppy
"Stress and Well-Being in British Universi
Staff"

SWP 22/92 Colin Armistead & Graham Clark
“The Value Chain in Service Operations
Strategy"

SWP 23/92 David Parker
"Nationalisation, Privatisation, and Agency
Status within Government: Testing for the
Importance of Qwnership”

SWP 24/92 John Ward
"Assessing and Managing the Risks of IS/T
Investments"

SWP 25/92 Robert Brown
"Stapleford Park: Case Study and Teaching
Notes"

SWP 26/92 Paul Burns & Jean Harrison
"Management in General Practice - 2"

SWP 27/92 Paul Burns & Jean Harrison
"Management in General Practice - 3"



SWP 28/92 Kevin Daniels, Leslie de Chernatony &
Gerry Johnson
"Theoretical and Methodological Issues
concerning Managers' Mental Models of
Competitive Industry Structures”

SWP 29/92 Malcolm Harper & Alison Rieple
"Ex-Offenders and Enterprise"

SWP 30/92 Colin Armistead & Graham Clark
"Service Quality: The Role of Capacity
Management"

SWP 31/92 Kevin Daniels & Andrew Guppy
"Stress, Social Support and Psychological
Well-Being in British Chartered Accountants”

SWP 32/92 Kevin Daniels & Andrew Guppy
"The Dimensionality and Well-Being
Correlates of Work Locus of Control™

SWP 33/92 David Ballantyne, Martin Christopher,
Adrian Payne and Moira Clark
"The Changing Face of Service Quality
Management"

SWP 34/92 Chris Brewster
"Choosing to Adjust: UK and Swedish
Expatriates in Sweden and the UK"

SWP 35/92 Robert Brown
"Goldsmiths Fine Foods - Case Study and
Teaching Notes"

SWP 36/92 Mike Sweeney
"Strategic Manufacturing Management:
Restructuring Wasteful Production to World
Class"

SWP 37/92 Andy Bailey & Gerry Johnison
"An Integrated Exploration of Strategic
Decision-Making"

SWP 38/92 Chris Brewster
"European Human Resource Management:
Reflection of, or Challenge to, the American
Concept"

SWP 39/92 Ute Hanel. Kurt Volker, Ariane Hegewisch
& Chris Brewster
"Personnel Management in East Germany"

SWP 40/92 Lawrence Cumnimings
"Logistics goes Global - The Role of Providers
and Users"

SWP 41/92 Roger Seaton & Martin Cordey-Hayes
"Interactive Models of Industrial Technology
Transfer: A Process Approach”

SWP 42/92 Susan Segal-Horn
"The Logic of International Growth for Service
Firms"

SWP 43/92 Mike Sweeney
"Benchmarking for Strategic Manufacturing
Management"

SWP 44/92 Paul Burns
"Financing SMEs in Europe: A Five Country
Study"

SWP 45/92 Robert Brown
"The Graduate Enterprise Programme - Has it
been Worthwhile?”

CRANFIELD WORKING PAPERS
List No 7, 1993

SWP 1/93 John Mapes
"The Effect of Limited Production Capacity on
Safety Stock Requirements for Periodic Review
Inventory Systems"

SWF 2/93 Shai Vyakarnam & Alison Rieple
"Corporate Entreprencurship; A Review"

SWP 3/93 Cliff Bowman & David Faulkner
"Pushing on a String: Uncertain Qutcomes
from Intended Competitive Strategies"

SWP 4/93 Susan Baker & Mark Jenkins
"The Role of Values in the Design and
Conduct of Management Research:
Perspectives on Managerial and Consumer
Cognition"

SWP 5/93 Kevin Daniels, Leslie de Chernatony &
Gerry Johnson
"Validating a Method for Mapping Managers'
Mental Models of Competitive Industry
Structures”

SWP 6/93 Kevin Daniels & Andrew Guppy
"Occupational Stress, Social Support, Job
Control and Psychological Well-Being"

SWP 7/93 Colin Fletcher, Ruth Higginbotham & Peter
Norris
"The Inter-Relationships of Managers' Work
Time and Personal Time"

SWP 8/93 Mike Sweeney
"A Framework for the Strategic Management
of both Service and Manufacturing Operations”



SWP 9/93 Colin Armistead & Graham Clark
"The 'Coping' Capacity Management Strategy
in Services and the Influence on Quality
Performance”

SWP 10/93 Arianc Hegewisch
"Equal Opportunities Policies and
Developments in Human Resource
Management: A Comparative European
Analysis"

SWP 11/93 Paula Stanley
"Service to the Courts: The Offender's

Perspective®

SWP 12/93 Mark Jenkins
"Thinking about Growth: A Cognitive
Mapping Approach to Understanding Small
Business Development"

SWP 13/93 Mike Clarke
"Metro-Freight: The Automation of Freight
Transportation"

SWP 14/93 John Hailey
"Growing Competitiveness of Corporations
from the Developing World: Evidence from the
South"

SWP 15/93 Noeleen Doherty, Shaun Tyson & Claire
Viney
"A Positive Policy? Corpoerate Perspectives on
Redundancy and Qutplacement"

SWP 16/93 Shai Vyakarmnam
"Business Plans or Plans for Business”

SWP 17/93 Mark Jenkins, Eric le Cerf & Thomas Cole
"Defining the Market: An Exploration of
Marketing Managers' Cognitive Frameworks”

SWP 18/93 John Hailey
"Localisation and Expatriation: The
Continuing Role of Expatriates in Developing
Countries™

SWP 19/93 Kevin Daniels & Andrew Guppy
"Reversing the Occupational Stress Process:
Some Consequences of Employee
Psychological Well-Being"

SWP 20/93 Paul Burns, Andrew Myers & Andy Bailey
"Cultural Stereotypes and Barriers to the
Single Market"

SWP 21/93 Terry Lockhart & Andrew Myers
"The Social Charter: Implications for
Personnel Managers"

SWP 22/93 Kevin Daniels, Gerry Johnson & Leslie ds
Chernatony
"Differences in Cognitive Models of Buyers
and Sellers"

SWP 23/93 Peter Boey & Richard Saw
"Evaluation of Automated Warchousing
Policies: Total Systems Approach”

SWP 24/93 John Hailey
"Training for Entrepreneurs: International
Perspectives on the Design of Enterprise
Development Programmes™

SWP 25/93 Tim Denison & Simon Knox
"Pocketing the Change from Loyal Shoppers:
The Double Indemnity Effect”

SWP 26/93 Simon Knox
"Consumers and Grocery Brands: Searching
for Attitudes - Behaviour Correspondence at
the Category Level”

SWP 27/93 Simon Knox
"Processing Ideas for Innovation: The Benefit
of a Market-Facing Approach”

SWP 28/93 Joe Nellis
"The Changing Structure and Role of Buildin
Societies in the UK Financial Services Sector

SWP 29/93 Kevin Daniels, Gerry Johnson & Leslic de
Chernatony
"Similarity or Understanding; Differences in
the Cognitive Models of Buyers and Sellers. £
Paper outlining Issues in Mapping and
Homogeneity"

SWP 30/93 Habte Selassic & Roy Hill
"The Joint Venture Formation Environment i
a Sub-Saharan African Country: A Case Stud:
of Government Policy and Host Partner
Capability"

SWP 31/93 Colin Armistead, Graham Clark and Paula
Staniey
"Managing Service Recovery"

SWP 32/93 Mike Sweeney
"The Strategic Management of International
Manufacturing and Sourcing"

SWP 33/93 Julia Newton
"An Integrated Perspective on Strategic
Change"

SWP 34/93 Robert Brown
"The Graduate Enterprise Programme:
Attempting to Measure the Effectiveness of
Small Business Training"



]

CRANFIELD WORKING PAPERS
List No 8, 1994

SWP 1/94 Keith Goffin
"Repertory Grids in Market Research: An
Example

SWP 2/94 Mark Jenkins
"A Methodology for Creating and Comparing
Strategic Causal Maps"

SWP 3/94 Simon Knox
"Re-engineering the Brand"

SWP 4/94 Robert Brown
Encouraging Rural Enterprise in Great Britain
- Britain's "Venturecash" Competition

SWP 5/94 Andy Bytheway, Bernard Dvyer & Ashley
Braganza
"Beyond the Value Chain: A New Framework
for Business Modelling"

SWF 6/94 Joe Nellis
"Challenges and Prospects for the European
Financial Services Industry”

SWP 7/94 Keith Thompson, Panagiotis Alekos &
Nikolaos Haziris
"Reasoned Action Theory applied to the
Prediction of Olive Oil Usage"

SWP 8/94 Sanjoy Mukherjee & Ashlev Braganza
"Core Process Redesign in the Public Sector”

SWP 9/94 Mike Sweeney
"A Methodology for the Strategic Management
of International Manufacturing and Sourcing”

SWP 10/94 Ariane Hegewisch & Henrik Holt Larsen
"European Developments in Public Sector
Human Resource Management"

SWP 11/94 Valerie Bence
"Telepoint: Lessons in High Technology
Product Marketing”

SWP 12/94 Andy Bytheway
“Seeking Business Improvement: A Systematic
Approach”

SWP 13/94 Chnis Edwards & Ashley Braganza
"Classifying and Planning BPR Initiatives: The
BPR Web"

SWP 14/94 Mark Jenkins & Malcolm McDonald
“Defining and Segmenting Markets:
Archetypes and Research Agendas™

SWP 15/94 Chris Edwards & Joe Peppard
“Forging a Link between Business Strategy and
Business Re-engineering”

SWP 16/94 Andrew Myers, Andrew Kakabadse, Colin
Gordon & Siobhan Alderson
“Effectiveness of French Management:
Analysis of the Behaviour, Attitudes and
Business Impact of Top Managers”

SWP 17/94 Malcolm Harper
Micro-Credit - The Benign Paradox

CRANFIELD WORKING PAPERS
List Ne 9, 1995

SWP 1/95 Andy Bytheway
“Information in the Supply Chain; Measuring
Supply Chain Performance”

SWP 3/95 Kevin Daniels, Gerry Johnson, & Leslie de
Chernatony
“Collective Frames of Reference, Recognition,
and Managers’ Mental Models of Competition:
A Test of Two Industries”

SWP 4/95 Alison Rieple
“Staffing as a Lever of Strategic Change - The
Influence of Managerial Experience, Behaviour
and Values”

SWP 5/95 Grafton Whyte & Andy Bytheway
“Factors Affecting Information Systems
Success”

SWP 6/95 Andy Bailey & Gerry Johnson
“The Processes of Strategy Development”

SWP 7/95 Valerie Bence
“The Changing Market for Distribution:
Impiications for Exel Logistics”

SWP 8/95 Valerie Bence
“The Evolution of a Distribution Brand: The
Case of Exel Logistics”

SWP 9/95 Andy Bytheway
“A Review of EDI Research”

SWP 10/95 Andy Bytheway
“A Review of Current Logistics Practice”

SWP 11/95 Joe Peppard
“Broadening Visions of BPR: The Imperative
of Strategic Integration”™



SWP 12/95 Simon Knox & David Walker
“Empirical Developments in the Measurement
of Involvement, Brand Loyalty and their
Structural Relationships in Grocery Markets™

SWP 13/95 Ashley Braganza & Andrew Myers
“Issues and Dilemmas Facing Public and
Private Sector Organisations in the Effective
Implementation of BPR”

SWP 14/95 John Mapes
“Compatibility and Trade-Off Between
Performance; An Alternative View”

SWP 15/95 Mike Sweeney & Marek Szwejczewski
“Manufacturing Standards of Performance for
Success”

SWP 16/95 Keith Thompson, Nicholas Thompson &
Roy Hill
“The Role of Attitudinal, Normative and
Control Beliefs in Drink Choice Behaviour”

SWP 17/95 Andy Bytheway
“Information Modelling for Management”

SWP 18/95 Mike Sweeney & Marek Szwejczewski
“Manufacturing Strategy and Performance: A
Study of the UK Engineering Industry”

SWP 19/95 Valeric Bence
Gt James's Hospital and Lucas Engineering
Systems Ltd - A Public/Private Sector
Collaboration in BPR Project A - Elective
Admissions”

SWP 20/93 Valerie Bence
“$t. James's Hospital and Lucas Engineering
Systems Ltd - A Public/Private Sector
Collaboration in BPR Project B - The Re-
Organisation of Purchasing and Supplies”

SWP 21/95 Simon Knox & David Walker
“New Empirical Perspectives on Brand
Loyalty: Implications for Segmentation
Strategy and Equity”

CRANFIELD WORKING PAPERS
List No 10, 1996

SWP 1/96 Andy Bailey & Gerry Johnson
“Patterns of Strategy Development”

SWP 2/96 Simon Knox & David Walker
“Understanding Consumer Decision Making in
Grocery Markets: New Evidence from the
Fishbein Model”

SWP 3/96 Kim James, Michael Jarrett & Donna Luc
“Psychological Dynamics and Organisation
Learning: from the Dysfunctional Organisa
to the Healthy Organisation”

SWP 4/96 Mike Sweeney & Marek Szwejczewski
“The Search for Generic Manufacturing
Strategies in the UK Engineening Industry’

SWP 5/96 John Baker
“Agility and Flexibility: What’s the
Difference”

SWP 6/96 Stephen Adamson, Noeleen Doherty &C
Viney
“30 Years On - What Have We Learned A
Careers?”

SWP 7/96 Keith Goffin, Marek Szwejczewski & Cc
New
“Supplier Base Management: An Empiric:
Investigation”

SWP 8/96 Keith Goffin
“Qperations Management Teaching on
European MBA Programmes™

SWP 9/96 Janet Price, Ashley Braganza & Oscar ¥
“The Change Initiative Diamond: A
Framework to Balance Business Process
Redesign with other Change Initiatives”

CRANFIELD WORKING PAPERS
List No 11, 1997

SWP 1/97 Helen Peck
“Powards A Framework of Relationship
Marketing: A Research Methodology”

SWP 2/97 Helen Peck
“Towards A Framework of Relationship
Marketing: An Initial Case Study”™

SWP 3/97 Chris Edwards & Joe Peppard
“A Critical Issue in Business Process Re-
Engincering: Focusing the Initiative”

SWP 4/97 Joe Peppard and Don Fitzgerald
“The Transfer of Culturally-Grounded
Management Techniques: The Case of
Business Re-Engineering in Germany”

SWP 5/97 Claire Viney & Shaun Tyson
“ Aligning HRM with Service Delivery”

SWP 6/97 Andy Bailey & Gerry Johnson
“Logical or Processual? Defining
Incrementalism”™



SWP 7/97 Keith Goffin
“Evaluating Customer Support Requirements
at the Product Design Stage”™

SWP /97 Keith Goffin, Colin New & Marek
Szwejczewski
“How Innovative are UK Manufacturing
Companies?”

SWP 9/97 Kim James
“Beyond Individual Stress Management
Programmes. Towards an Organisational
System Approach”

SWP 10/97 Mark Hambly & Richard Reeves
“The Application of Foresight in UK Research
and Development”

SWP 11/97 Leslie Falkingham & Richard Recves
“Context Analysis ~ A Technique for
Analysing Research in a Field”

SWP 12/97 Ali Jawad & Richard Reeves
“Successful Acquisition of IT Systems”

SWP 13/97 Richard Reeves
“Managing Research and Development”

SWP 14/97 Leslie Falkingham & Richard Reeves
“The Four Schools of Thought in Research and
Development Management and the
Relationship of the Literature to Practitioners’
Needs”



Abstract

We have found that publications in the literature on R&D management can be classified
according to four different forms of reasoning about the R&D process, which we call schools
of thought. We have also found that managers of research subscribe to the same four forms of
reasoning. The fact that managers unconsciously think in one of four different ways about
R&D management explains some of the problems that occur in practice. A preponderance of
publications favour one school of thought, whereas a preponderance of practical managers
favour a different one. This raises a doubt about the degree to which the published papers

meet practitioners’ perceived needs.



