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Anne Elizabeth Walker
The Transfer of Technology: A Study of UK Cook Chill Catering
Operations
Abstract

There have been a number of studies which have attempted to identify factors affecting
successful technology transfer. However, empirical studies of technology transfer, at
the level of the user, have been a much neglected area of research despite numerous
promptings. Too much attention has been paid to single factor explanations of success,
although it 1s widely accepted that success 1s a multi-faceted phenomenon. There is also
an absence of a suitable definition of success which reflects its multi-dimensional
character. This research, therefore, attempts to develop a suitable multi-faceted measure
for success and an identification of factors affecting success in the study of the user
uptake phase of a technology transfer process; namely the introduction of cook chill
technology into catering operations in the UK.

A survey of 80 cook chill operations in the UK was undertaken and detailed information
was collected from each. A multi-faceted measure of success was developed by using
10 caretully selected success criteria. Each cook chill operation in the sample was
allocated a 'score’ for each success factor. This process culminated in the formation of a
'success table' of cook chill operations in the sample which enabled the identification of
those units which were the most successful and those which were the least successful
throughout the technology transfer process.

T'here were numerous differences between the activities of the successful group and those
of the unsuccessful group throughout the initiation, implementation and assessment
phases of the technology transfer process. The findings of this research, therefore
support the notion of success as being multi-faceted. Some of the major factors seen to
atfect success included: management stability, the extent, quality and efficiency of pre-
cook chill development work, communication and involvement with employees and
appropriate training, adherence to the technical requirements of the system and a research
and development orientation. The overriding finding, however, was the tendency
shown by the managers in the successful group to be proactive and those in the
unsuccessful group to be reactive.
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Chapter 1

An Introduction to the Transfer of Technology



1.1 Introduction

Over the last fifteen to twenty years there has been considerable attention given to the
technology transter process. However, relatively little research has been done based on
empirical evidence, despite numerous promptings for 1t (DOUDS,1971; FISCHER,1976;
GOLD,1980). This Chapter seeks to explain, in detail, the technology transfer process
and, in addition, review current technology transfer literature. It points out the areas
where the existing literature base 1s weak. In particular, the urgent need for systematc

research of the technology transfer process at the level of the user, will be shown as a
major area for further research.

Why is the technology transfer process of so much interest? Perhaps the best answer to

this question was given in a recent FINANCIAL TIMES (1986) survey on technology
transfer:

"Today's interest in technology transfer ...stems from several factors.
Overniding everything is the widespread belief, in many parts of the
world, that technology-based industries are the ones which will survive
and prosper, creating wealth and employment and to some degree
compensating for the decline 1n traditional manufacturing

industries... There 1s an increased realisation that advances 1n
technologies, such as computers, can play a crucial role in reshaping

old' industries...which are certain to remain important”. (FINANCIAL
TIMES,1986,1).

Technological change is often seen to be important with regard to economic growth.
ROTHWELL (1973) pointed out that technological change alone 1s not sutficient to
guarantee such growth. There are numerous activities which need to be considered to
enable successtul technological change to occur. This evidence suggests that, prima

facie.the technology transfer process 1s an extremely complex phenomenon.

The technology transfer process is often seen as a vital element in the advancement of any
business or industry as it assists the increased use of existing technologies and furthers
technological change and progression. These changes have been linked repeatedly with
economic growth (MORTON,1967; QUINN,1969; ROTHWELL,1973;
FISCHER,1976: MANSFIELD et al,1983; NEDQO,1985).

N



1.2 Definition of Technology Transfer

In order to establish the full meaning of the technology transfer concept, an
understanding of technology itself 1s desirable. A dictionary definition states that

technology 1s,

"the application of practical or mechanical sciences to industry or

commerce; the methods, theory and practices governing such
application; the knowledge and skills available to any human society for

industry, art, science etc." (COLLINS,1983,1492).

It has been suggested that technology 1s directed towards a use rather than furthering the
boundaries of knowledge and understanding, the latter being the principle concern of
science (JAFFRAY,1981). Technology is often associated indivisibly with hardware
(for example, machines and physical tools), whereas 1n reality, the software aspects (for
example, the organisation and methods) are an integral part of technology.l Indeed,

SCHON (1967) defined technology as:

"Any tool or technique, any product or process, any physical equipment
or method of doing or making by which human capability is extended"

(SCHON,1967,11).

To transter means "to change or cause to change or go from one thing, person, or point
to another” (COLLINS,1983). Thus, it 1s accepted by commentators that the transfer of

technology involves applying technology to a new user or a new use which results in an
alteration to the existing situation. For example, BEIBER (1969) and SAGAL (1969)
defined technology transfer as either the process by which research is directed towards a
new use or the secondary application of existing technology. PRICE (1969) specified

that a technology transfer programme was,

"a purposive, conscious effort to move technical devices, materals,
methods and/or information from the point of discovery or
developments to new users” (PRICE, 1969,2).

His definition was supported by ETTLIE (1973), however, perhaps the fullest definition
of technology transter was given by BROOKS as early as 1967:

(oI



"Technology transfer is the process by which science and technology
are diffused throughout human activity. Wherever systematic rational
knowledge developed by one group or institution is embodied in a way
of doing things by other institutions or groups, we have technology
transfer. This can be either transfer from more basic scientific
knowledge 1nto technology, or adaptation of an existing technology to a
new use. Technology transfer differs from ordinary scientific
Information transfer in the fact that to be really transferred 1t must be
embodied in an actual operation of some kind" (BROOKS, 1967,54).

The common theme amongst the definitions of technology transfer so far has been the
desire to convert knowledge found in the laboratory and literature into an understandable

form and then place it into the hands of the users.

However, definitions 1invariably appear somewhat mechanistic and they ignore the
essential ruman component of the technology transfer process. The human agency 1s an
intrinsic part of the whole technology transfer process and inevitably, is involved in
complex sets of human interactions, information flows and transfers, individual and
organisational creativity, industrial and organisational risk-taking and decision making
(GOLDHAR,1973).

MANSFIELD et al (1983) argued that although technological change resulted in
widespread beneficial effects, it also caused a number of unwelcome ones. For
example, whilst improved working conditions, reductions in the number of hours
worked, numerous new products and greater productivity, are all worthwhile
progressions, the human destruction made possible by advances in military technology,
the range of air and water pollution which occurs as a direct result of changes in
technology and the increase in unemployment as a result of certain industrial technologies
leaves the overall need tor technological change uncertain (MANSFIELD et al, 1983).
Nevertheless, technological change 1s bound to continue and thus, the need for empirical

research aimed at identifying the problematic areas of the technology transfer process, is

essential.

1.3 Technology Transfer Versus Technological Innovation

Much of the literature on technological change seems to contlate definitions of

technological innovation and technology transter. This approach, as FISCHER (1976)

pointed out, 1S open to question:



"Is innovation, for example, really technology transter? Certainly it is
the essence of Brooks [definition of] transfer yet 1f this 1s the case why
do we need another term when the term 'innovation' is useful and

widely understood?" (FISCHER,1976,151).

Thus, to really understand the difference between innovation and technology transfer, the
former must also be defined clearly. Strictly, innovation is "something newly
introduced, such as a new method or device" (COLLINS,1983,754). Therefore,
technological innovation must be the first introduction of a new technology. Indeed
MANSFIELD et al (1983) supported this definition:

"A technological innovation is defined as the first commercial
introduction of new technology" (MANSFIELD et al,1983,5).

However, this simplistic definition does not provide a full solution to the definitional
problem. Perhaps an important distinction needs to be made here. Technological
innovation 1s concerned primarily with technological change, that 1s, the advance of
technology, such as new methods of producing products, new products with important
new characteristics, and new techniques of organisation. The emphasis 1s on new.
Whilst the transter of technology could also be used to describe the above, 1t 1s not
confined to them. Technology transfer can also have taken place when a mere change in
an old technique? occurs or when a technological change is passed from one source to
another. Thus, technology can be said to have been transferred when a new way ot
working an old machine 1s implemented; there need not be a quantum leap in
technological application for a transfer to take place. In addition, innovation implies
nothing about transfer - a technological innovation may be generated and applied within a

single system.

Although 1t 1s recognised that there are differences between technology transter and
technological innovation, for the current research, the latter will be subsumed under the
umbrella term "technology transfer', a concept which is fundamentally concerned with
transferring technology from one user context to another, regardless of whether that

technology 1s 'new’ or 'old'.
1.4 Existing Models of the Technology Transfer Concept

The technology transter concept has an established history. Evidently, Francis Bacon

expressed thoughts on the subject 350 years ago and when speaking of the human

LA



mind’s ability to accept and use inventions, was incredulous that 1t had taken man so long
to make discoveries. Furthermore, because they had taken so long, he suggested that
many inventions remained to be deduced from the investigation of new methods and
techniques and, more importantly from the technology transter viewpoint, transferring,
comparing and applying methods which were already in existence (see CETRON,1973).

More recently, the concept of technology transfer has made some progression. Early
studies produced theoretical models of the whole transfer process. These models have
been used extensively to study technology transfer and, 1n particular, the process of
technological innovation; a phenomenon which has not helped the technological
innovation/technology transfer defimtional confusion. A typical model of technological
innovation 1s shown in Figure 1.1 It demonstrates the process of bringing together
current technical knowledge, recognition of its possible usage in the 'real world' and the
development of this into a marketable source. At the same time, the need for such a
product (or service) 1s recognised and a ‘'demand’ satisfied. The model presents a
somewhat 1dealistic process; 1t has no feedback mechanism and no error margins.

Nevertheless, this model has been used extensively in studies of technological innovation
(MYERS and MARQUIS,1969; UTTERBACK,1969; LANGRISH et al,1972).

Figure 1.2 shows a more complex model developed by GOLDHAR (1973). It includes
more detailed interactions involved in the whole technology transfer process than in the
original model. GOLDHAR stated that the model,

"shows the parallel sequence of technical and market analysis and
development and emphasises the points of interaction between
technological and marketing activities: Design Concept Innovation,
Development Funding Decision, Commercialisation Funding Decision
and Manufacturing/Sales efforts. Each of these points represent a
major decision and risk taking point for individuals and organisations.
Each point also represents a combining and interpreting of data and
information, usually by groups of people " (GOLDHAR,1973,41).
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Figure 1.2 The Process of Technical Innovation
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Figure 1.3 Main Stages in the Overall Technology Transfer Process

Research
And
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Manufacture

Of course, 1t 1s impossible to show the full complexity of the technology transter process
1n diagrammatic form (otherwise this thesis would consist predominantly of diagrams!)
The continual activity of receiving technical and market information, rejecting alternatives
and the continual interactions of different sets of people, contribute to a highly iterative

and 1nvolved process.

Although both of the above models indicate that there is always a recognition of the
respective importance of both technical feasibility and demand it is not always clear from
the literature which one predominantly stimulates the transfer process or equally, whether
they both do (MYERS and MARQUIS,1969; PEARSON and RICKARDS,1973).
However, despite this unresolved issue, a common thread amongst all the models used in
studies of the technology transfer process (BAKER et al, 1967, UTTERBACK,1969;
BRAGAW,1970; LANGRISH et al,1972; ROTHWELL,1973) is shown simplistically in
Figure 1.3. There are five main stages outlined in Figure 1.3 and each constitutes a sub-
transter of technology within the overall technology transfer process. The significance

of these stages will be discussed later, at this point it 1s suffice to recognise their

existence.
1.5 Types of Technology Transfer

Technological change 1s often associated with radical new inventions or discoveries
which are important economic contributors to society. However, in practice this type ot
technological change 1s relatively uncommon. Technological change is frequently of a
more subtle nature. Recognition and adaptation of existing technology 1s more common
than the development of new 1deas. In this sense technological innovation, 1n its strict

definition, 1s far less common than technological transter. Within the whole process, a



technology transfer can be either radical or incremental. A radical transfer describes a
totally new technological outlook on something, or a development of a totally new
product . More frequently, however, technology transfers are incremental in nature, that

1S, they are gradual improvements which can and do result in rewarding efforts
(MYERS,1967).

Different people in different organisations may have different views on the nature of a
particular technology transfer process. For example, a manufacturer may consider the
alteration of a particular piece of equipment to be incremental, whereas to the user, the
alteration may result in such a great improvement, the transfer of technology which has
taken place is considered radical. Thus, to ditferent sets of people, at different stages of

the technology transter process, technological changes can have different implications
and definitions.

The technology transfer process has been referred, 1n the literature, as having two modes
of integration - vertical and horizontal. Vertical transter has been used to explain the
transfer of technology from the general to the more specific, that 1s to say that common

scientific laws have been harmnessed in order to achieve a specific task. For example,
BROOKS (1967) points out,

'[vertical transfer] includes the process by which new scientific
knowledge is incorporated into technology, and by which a "state of the
art" becomes embodied 1in a system, and by which the confluence of

several different, and apparently unrelated technologies, leads to a new
technology” (BROOKS,1967,54).

Honzontal transfer, on the other hand, involves the utilization or adaptation of a
technology for a new or different purpose. Many examples of horizontal transfer have
been cited 1in the literature which include, the adaptation of military aircraft to transport
civilians by air, the adaptation of the transistor to the Bell telephone, and the use of a
sensor for medical purposes. Of course, within a total technology transfer process, both
vertical and horizontal transfers can occur together. For example, technology can be
adapted from one user context to another (horizontal transfer) and the new user context

can then adapt to meet specific requirements of its own (vertical transter).

Within a model of technology transfer, such as that shown in Figure 1.2, the main
transfer activity taking place up to the point of diffusion is probably vertical. Beyond

that however, horizontal transfer takes over and thus between different organisations

10



within an industry or inter-industry, horizontal transfer i1s more apparent than vertical
transfer. Although once a technology becomes embedded into an organisation, vertical
transter may again be apparent.

1.6 Mechanisms of Transfer

Technology 1s derived from research and development. Much research, however, is
often completed without reference to its role in the real world' and thus, not all research
1s utilized to the benefit of technology. Frequently, this can result in industry following
a circuitous and difficult route towards the discovery and implementation of new

technology.

Technology is transferred through a variety of routes and originates from many sources.
The occurrence of inaccurate or misinformed transfer at any stage is a distinct possibility.
It 1s often inaccurate transfer of technology that causes a theoretical success to become a
practical failure. This could be because of misleading information, bad communication
or application into an inappropriate setting. Thus, it 1S most important to utilize relevant

mechanisms for transferring technology.

Figure 1.4 shows that there are a number of different mechanisms used in the technology
transfer process. First, many research and development organisations exist, some
related to specific industries, which are aimed at improving the introduction of
technology into those industries. These establishments include universities,
polytechnics, institutes of higher education and research associations. Information i1s
passed on from these institutions by various methods. For example, a few
establishments have recently developed 'science parks' to aid the transfer of knowledge
into the industrial world (FINANCIAL TIMES,1986). Theoretically, direct links
between industry and academic establishments should encourage increased interest 1n
commercial problems. This in turn may influence the amount of research topics selected
for study which aim to be of practical relevance to specific needs of different industries.
Given the economic importance placed on effective technology transfer, it is surprising
that the move towards such academic/industrial liaison has been slow (BROOKS,1967;
FINANCIAL TIMES, 1986).

Second, publication and the dissemination of information through scientific and
technological literature is an important mechanism for the transfer of technology.
However, identification of the relevant or most useful publications, may cause problems.

Publications are probably not the most important mechanism for transfer, but they may

11



Figure 1.4 Main Mechanisms of the Technology Transfer Process
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certainly help in sparking off an idea, filling an information gap or being a valuable

reference document.

Third, and perhaps the most important mechanism, is personal communication. This
can take various forms and be between a number of different sets of people. For
example, it may be formalised through, for example, conferences, seminars and
consultancy services. Conferences and seminars have increased 1n their popularity as a
mechanism for the transfer of information, knowledge, and technology. This is
probably not so much for their technical papers, but more perhaps for the random
personal contact in between papers by people attending them. Informal communication
between people, constitutes a most etfective means of transferring information whether it
be between developer and consumer, visits to other users of a technology or the direct
movement of people from one organisation to another.

In short, there are many mechanisms used to transter technology but perhaps the most
effective methods are direct transfer of information between people, particularly when
those people have personal experience of the technology in question. On a wider level
research establishments and publications are an invaluabl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>