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Abstract

In the UK many industries are suffering as a result of business being lost to
competition abroad. Raising the technical content of a company’s product or
service may enable them to increase its competitiveness and hence retain or even
increase business. A Trade Association exists to represent the interests of its
members. One way that this can be realized is by provision of technical
information to its members to support raising the technical content of their
members’ products or services.

The provision of technical information entails sourcing information, collecting it
and then disseminating it in an appropriate format. Ways of undertaking this are
identified. The factors that are likely to influence the provision of technical
information are determined. This is so that a Trade Association can build upon its
strengths, diminish weaknesses, exploit opportunities and avoid threats. A
strategy for provision of engineering technical information to trade association
members was given. Four mechanisms were implemented on a test-bed Trade
Association; utilising information technology communication capabilities,
newsletters, collaborations and conferences.

Feedback and parameters were used to assess the strategy chosen for
implementation on the test-bed. Taking this into consideration a revised strategy
was established that can be adapted and applied by Trade Associations who wish
to provide such a service in the future.
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1. Introduction to Research Topic

A Trade Association (TA) is an organisation that represents the interests of its
member companies in a range of environments. Traditionally TAs have been the
voice of industry to government. TAs were at their peak during the 1960s and
1970s [1], since then their role has been in decline. They are not for profit
organisations existing for a social purpose, that is to say they exist to promote a
particular group of people. Nevertheless, they are increasingly expected to
behave like a business — in the past TAs had been seen as clubs [1] — in order to
create revenue that can be used to improve current services and create new ones

in order to make them financially viable.

In the UK many industries are suffering as a result of business being lost to
competition abroad, especially in low cost-base countries [2]. Raising the
technical, value-added, content of a company’s product or service may enable a
company to increase its competitiveness and hence retain or even increase
business. One way that a TA can support its members, by increasing the
technical content of their products, is to provide accessible technical information.
Emerging technologies are of particular importance as they are technical
innovations that represent a development within a field for competitive
advantage [157]. It is also important that disruptive technologies are not ignored
by a TA. Disruptive technologies are technologies often seen as irrelevant and
inferior technologies that have been developed independently from the
sustaining, dominant technologies [158]. If these are ignored they could quickly
become a competitive threat to TA members and could transform the

marketplace.

Technology intelligence is the systematic and informal implementation of
activities that gather timely and reliable information to support decision-making
for management of technology and general interests [155]. It takes into

consideration facts and trends (opportunities and threats).



Although the research focuses upon UK TAs it was important that technology
intelligence processes from other countries were studied. It was especially
important to be aware of those countries that are seen to be very innovative, an
indication of which can be gained from looking at a country’s Research and
Development (R&D) spend as a percentage of Gross Domestic Product (GDP).
The latest statistics (2009) form the Organisation for Economic Co-operation and
Development (OECD) [162] shows that Israel (4.9%) has the highest R&D
spend, followed by Sweden (3.7%), Japan (3.4%) and then the USA (2.8%)
[163]. The UK (1.9%) is slightly below the OECD average of 2.3%.

The aim of the research presented here is:

The development of a strategy to provide technology intelligence to

members of Trade Associations related to engineering.

The research looks at technology foresight processes as a way to gain technology
intelligence. Technology foresight is the method of forecasting emerging
technologies and assessing and communicating the emerging technologies to
suppliers, consumers and stakeholders [157], or in this dissertation the member

companies of a TA.

To achieve the aim the following objectives have been addressed:

1. Determine the factors that are likely to influence the provision of technical
information by a Trade Association

Identify sources of technical information

Identify methods for collecting technical information

Identify methods for disseminating technical information

A

Assess, using a Trade Association as a test-bed, a selection of the most
appropriate methods for gathering and disseminating technical information
6. Relate the factors that are likely to influence the provision of technical
information to those methods for gathering and disseminating technical

information that are implemented with the test-bed Trade Association



7. Establish a strategy that Trade Associations can use to provide engineering

technical information to its members

Chapter 2 provides a succinct description as to what a Trade Association is and
draws upon its role to substantiate why the provision of technical information is
important. The following chapter identifies a variety of sources and methods for
collecting information that are relevant to Trade Associations representing UK
industries, hence addressing objectives two and three. The categorisation of
sources of information is mentioned as this can determine what sources and

subsequent methods are used.

A number of ways to disseminate the information gathered are given in Chapter
4, therefore attending to objective four. The advantages and disadvantages of
each are highlighted in order to aid a Trade Association in choosing the most
appropriate dissemination means. A SWOT analysis is presented in Chapter 5
that is used to determine the factors that are likely to influence the provision of
technical information by a Trade Association, therefore fulfilling objective one.
Chapter 6 presents the results of implementing a selection of technical
information gathering and dissemination methods on a test-bed Trade
Association so that the methods can be assessed — objective five. The factors
likely to influence provision of technical information, presented in Chapter 5, are

then related to the results of implementation, which realizes objective six.

A strategy that can serve as the foundation for a Trade Association to provide
their own technical service provision is presented in Chapter 7. Chapter 8

evaluates the research and Chapter 9 concludes it.



2. Trade Associations and their Contribution to
Technology Intelligence

2.1 Introduction

This chapter introduces the concept of Trade Associations (TA), their role and

the type of services they provide.

2.2 Overview of Trade Associations

A TA is an organisation that exists to represent the interests of companies,
usually from the same industries, who pay a fee to become members of the TA
that best represents their industry [3]. It is believed [4] that a majority of TAs
evolved from cartel type activities after World War II. Typically TAs were
involved in ‘resale price control’ and market-sharing arrangements. The
Restrictive Trade Practices Act [5] removed this role from TAs [6]. The income
that TAs receive from fees can differ and especially between countries. For
example an annual budget for a Japanese TA is approximately £2.7 million

whereas the average budget for a TA in the USA is about £423,000 [164].

In the 1960s the Confederation of British Industry [7] (CBI) was formed by the
government of the time in an effort to rationalise the number of TAs [4].
However, there was an increase in the number of TAs in the 1970s and 1980s
[6]. This could have been due to the change of government, in 1979, weakening
the role of the CBI as the main representative of industry. Thirteen percent of
TAs were involved in a merger between 1989 and 1994, pointing towards
rationalisation of TAs. The “Heseltine Initiative” in 1993 alleged that the large
number of TAs was bad for UK industry [3]. It is believed that the initiative was
a stimulus for change within TAs, including mergers, improving their own
effectiveness and in turn improving their members productivity and hence
competitiveness. Currently in the United Kingdom there are approximately 900
TAs [8]. This compares to about 2,200 TAs in the USA and 15,000 in Japan

[164]. It ought to be noted that it is difficult to make direct comparisons as TAs



and their functions can differ between countries. For example, in the USA they
have State Bar Trade Associations, which represents all the attorneys in a US

state [164]. In the UK State Bar Trade Associations do not exist.

TAs have evolved [3] to provide improved services to their specific industry
member companies and represent and promote their interests. In some instances
members can purchase additional services [6]. It is the ability of TAs to do this
that enables them to retain and grow their membership, and hence remain

financially viable.

2.3 Services offered by Trade Associations

In 1994 May et al [6] conducted a survey of TAs in the UK. An outcome of this
is Table 1, which shows the main services offered by TAs, in order, with the one

most made the use of, by TA members, at the top.

Table 1: Table to show the provision of the main services offered by trade associations, as a
percentage of those surveyed [6]

Rank Service %
1 General advice 88.1
2 UK government 84.9

representation
3 Contact with other firms 81.9
4 European representation 76.5
5 Technical advice 73.0
6 Market information 67.0
7 Standards 66.5
8 Legal advice 57.0
9 Training 52.8
10 Environmental advice 51.2
11 Home sales promotion 39.8
12 Export promotion 25.3

-10 -



Focusing on the subject matter of this thesis, technical information, 73% of TA
members utilised technical advice, hence it was the fifth most provided service
by TAs. With almost three quarters of TAs offering technical advice it is

indicative that it is an important service to offer.

Other services like general advice and UK government representation, with
88.1% and 84.9% provision respectively, were more greatly utilised by members.
Macdonald [3] reported that although representation has been a traditional role
for TAs other services provided would be used to show the worth of a company’s
membership rather than representation. Many TA directors felt it would be
difficult to assign an accurate value for representation, which was seen as an
intangible benefit, whereas the worth of other services was easier to show.
Exhibitions and conferences were seen as services that could be more easily seen
as a tangible benefit, and hence could be used to demonstrate the value of
members’ subscription to a TA. Any strategy for providing technical information

ought to try and offer tangible benefits so that its worth is valued by members.

It could be argued that two of the 12 services listed in Table 1, in addition to
technical advice, could be considered as a technical service. Various standards
can be of a technical nature. Training could be given on a technical subject.
Depending on the definition of technical service, the number of TAs that already

provides such a service could be greater than 73%.

No matter what definition of technical services it is clear that it is considered
important to provide, otherwise at least 73% of TAs would not be offering it. A
term commonly used for the method of gathering information and making it
available to others is Knowledge Management (KM) [9]. Intellectual Capital (IC)
is possession of the knowledge that results from experience and learning, which
can provide an organisation with a competitive edge [10], and hence making it an
important thing to possess. Furthermore, KM and IC management can play
significant roles in producing innovation that creates value, and subsequent
wealth, for the organisation. Innovation can contribute to increasing the market

value of a company. To gain wealth an organisation must leverage its resources,

-11 -



or IC, to produce innovation. In addition, organisations must prevent IC loss

[11].

May et al [6] established that more than 50% of members, from three quarters of
TAs, employed less than 30 people. Consequently the ability to buy services
from a TA as part of the basic membership joining fee was essential. This would
appear to be in line with the fact that at the start of 2006 there was an estimated
4.5 million business [12] enterprises in the UK. Of these 99.3% were classified
as ‘small’ (0-49 employees). A reason for the large number of small companies
being in membership of TAs is that small companies are not large enough to
create direct links with government [1]. For the purpose of this dissertation the
definition of a Small to Medium-sized Enterprise [13] (SME) will be taken from
the official definition given by the European Union, which is in line with the
aforementioned classifications. An SME is an organisation that can meet the
following criteria:

e [tis an organisation that is engaged in economic activity

® An organisation that has fewer than 250 employees

e [t has an annual turnover not exceeding €50 million or does not have a

balance sheet total not exceeding €43 million

TAs provide market information and legal advice reducing the need for member
companies to undertake such activities that are essential to their business. These
types of services are in line with the Heseltine Initiative by enhancing a
company’s productivity and hence competitiveness, as is the provision of

technical information.

2.4 Case Study: Profile of the GTMA

The GTMA is a TA, in the United Kingdom, representing its fee paying member
companies in precision engineering, metrology, rapid product development,
toolmaking and tooling technologies. This TA will be the test-bed for the
investigation of the prioritised technology foresight practises for TAs given in

Chapter 6. It was set-up during 1942, during World War II, as part of the ‘war

-12 -



effort’. Its responsibility was to co-ordinate the manufacturing and distribution of
special tooling and gauging for the production of armaments, aircraft and other
defence equipment. It has experienced and survived many of the pressures that
have been inflicted in TAs over the years, such as the rationalisation of TA

number between 1989 and 1994.

Table 2 shows the main services that GTMA offers to its members [105]. The
GTMA has approximately 300 member companies. The majority of which are
SMEs or ‘micro’ SMEs, with ninety percent of member companies employing

less than 30 people [103].
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Table 2: GTMA member benefits and services

Type of Benefit Service Description
Business Assistance  Buyers GTMA networks with OEM and Tier 1
Networks companies to further the UK
engineering supply chain and provide
business opportunities
Sector Supply  Opportunities to network in the
Chain Aerospace, Medical, Automotive,
meetings Packaging, Oil & Gas, Composites

Communication

Promoting
Excellence

Out-Sourcing

Business
Development
Training
Mediation
Service
Industry
Standards
Business
Helpline
Health &
Safety
Insurance

Lobbying

Representation

Marketing

Business
Briefings
Trade Press
Best Practise

World Class
Profile
Financial
Solutions

Awards

industries

GTMA will source members
requirements

Providing a funded business programme
for management development

Free confidential service to resolve
issues for members

Industry statistics for UK, Europe,
Americas and Far-East

Providing unlimited specialist advice on
employment and company law

Free health & safety audit and free
unlimited helpline cover for members
Substantial saving for business
insurance and private healthcare
GTMA lobbies government on issues
affecting the sector

GTMA is represented in Europe on new
legislation and regulations in the
Mechanical Engineering sector

Buyers Guide, GTMA News, GTMA
website

Providing business information

Promoting members
Best Practise and evaluation programme

GTMA provides assistance on the
World Class self-assessment profile
Providing financial solutions for tool
leasing, leasing of equipment and
software

Annual Apprenticeship and Engineering
Excellence Awards

-14 -



2.5 Concluding Remarks

An overview of TAs has been provided along with an indication of the typical
services provided to TA members. As a result of rationalisation of the number of
TAs they are now expected to go further in improving their members’
effectiveness and competitiveness. This in turn should enhance the TA’s
competitiveness through offering a superior service and therefore being able to

better retain and attract fee paying members.

It has been established that technical information is already an important service
offered by UK TAs — the fifth most provided service. It is essential that a TA
tries to show the tangible benefits of its services, such as technology intelligence,
so that it helps its members realise the benefits of their membership. Member
companies are pre-dominantly SMEs. Hence, technology intelligence services

need to be aimed at this size of company — less than 250 employees.

A test-bed TA that was deemed representative of a typical TA was introduced.
This was the GTMA. The strategy for providing technology intelligence is
implemented using the test-bed TA, which is discussed in Chapter 6. The
following chapter identifies sources of technical information and technology

monitoring methods that could be utilised by a TA.
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3 Technical Information Gathering: Sources and
Methods

3.1 Introduction

This chapter examines how technical information can be gathered from a range
of sources by a Trade Association. Sources and methods used by a variety of

different organisations to gather information are presented.

3.2 Assessment of Sources of Technological Innovation

There are many information sources that can be exploited. Sources of
information can be put into two main categories, primary sources and secondary
sources [14]. It is important for a TA to understand the advantages and

disadvantages of each as it may influence what type of source is used and when.

In this dissertation primary sources are defined as first-hand information from
persons directly involved in an activity or event or speaking directly for a group
— it is original information that has not yet been interpreted by someone else [15].
A secondary source is one that has not come directly from persons involved in an
activity or event; it has been interpreted by a second or third party. The risk in
using a secondary source is that a TA could provide a misleading notion if the
secondary source had misinterpreted or added bias to the primary source of

information.

Information can be both and primary and secondary source [15]. For instance a
researcher may create a report on his or her findings. This report would be a
primary source. Somebody from a magazine may interview her and produce an
article about the researcher’s work. This would then be considered a secondary

source.

The definition of primary and secondary sources is not unanimous. In the field of

competitive intelligence — the process where companies inform themselves of
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their competitors’ activities [14] — a secondary source is described as one that is
publicly available and includes all written information. This definition is not
used in this dissertation as it was considered the least used definition within
relevant literature. When talking about primary and secondary sources with

others it must be made certain that all are using the same definitions.

The credentials of sources, that is to say their providence, must be considered
when gathering information; otherwise distribution of technical information from
poor sources could result in a poor technical service being offered. This could

result in companies having a low opinion of the provider, the TA.

Both primary and secondary sources exist internally within a company and
externally. West [14] recommends that the following route should be taken when
searching for information:

1. Internal secondary sources

2. External secondary sources

3. Internal primary sources

4. External primary sources
Table 2 highlights some of the advantages and disadvantages of internal and

external primary and secondary sources, which gives reasoning for the route that

West suggests should be taken.
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Table 3: Table to show the advantages and disadvantages of using internal and primary
sources, adapted from West [14]

Category of source | Advantages

Disadvantages

Internal secondary | 1.

External secondary | 1.

Internal primary 1.

Usually inexpensive (apart 1.

from books and access to
journals)

Should be easier to obtain
than an external secondary
source

Usually quicker to obtain
information than primary
sources

Usually inexpensive (apart 1.

from books and access to
journals)

Usually quicker to obtain
information than primary

sources 2.

The detail of information
is higher than for internal
secondary

There is more scope for
identifying external
secondary sources than for
internal

Scanning for information
can be kept simple if there

is a necessity to do this 3.

Unique information can be 1.

obtained
Can provide information

on the gaps in knowledge 2.

left after using secondary
sources

The detail of
information is usually
low, and hence less
useful

Some of these
sources can be easy to
identify but can be
difficult and take time
to obtain

It is available to
anyone who wants to
collect it and
although inventive
ways can be used to
collect and present it
there is not enough
possibility to obtain
very unique
information

It is often available
after a time delay and
therefore is not
always brand new
information

Some secondary
sources can be bias
i.e. company
literature can paint a
company and its
technologies as being
great when they are
not

Deemed more risky
to use than secondary
sources

Wishful thinking by
staff that their
company is better
than their competitors
can affect the

- 18 -



Category of source

Advantages

Disadvantages

accuracy of the
information
Primary sources
generally take more
time to set-up and
complete than
secondary sources
More costly to
conduct than
secondary source
information
gathering. It takes
time and more
specialist skills to do
this

External primary

The detail of information
is higher than for internal
primary

Can provide information
on the gaps in knowledge
left after using secondary
sources

There is more scope for
identifying external
primary sources than
internal ones

Unique information can be
obtained

More up-to-date
information can be
obtained than for
secondary sources. This
makes it more valuable

Deemed more risky
to use than secondary
sources

It is usually the most
difficult source to
obtain information
from

Is typically the most
costly source of
information

Some routes to
exploit this source are
considered unethical
Persistent contact
with an external
company or
organisation could
annoy

Primary sources
generally take more
time to set-up and
complete than
secondary sources.
Especially so for
external primary
sources as contacts
need to be identified
and there is a reliance
on their availability

It is advisable to use more than one type of source from Table 2 so that the

disadvantages of one can be addressed by another. For example, a disadvantage

-19 -



of internal secondary sources is its lack of detail. External secondary sources
have the advantage of having a high level of detail, therefore nullifying the
disadvantage of internal secondary sources. Using both types of source together

complement each other.

Further classifications of knowledge, or technical information, are whether it is
embedded or migratory [16]. Knowledge that is linked with social interactions,
specifically knowledge that is in a person’s head (tacit knowledge — Section
3.2.12), is referred to as ‘embedded knowledge’. It is slow moving ‘sticky’
information. Another type of knowledge is ‘migratory knowledge’, which can be
easily encapsulated in a physical format, such as formulas, manuals and
blueprints. A TA should consider whether information from potential sources are
embedded or migratory as the former is likely to be more time consuming to

obtain.

Decisions regarding the sourcing of knowledge and technological inputs can
affect the future innovative capabilities of an organisation [17], therefore, it is a
decision that should not be made lightly. Due to the greater ease of providing
information by electronic means, such as the internet, the likelihood of finding

poor quality or inaccurate information is high [15].

There are ways of determining whether a source is credible or not. For example,
Burnett [15] suggests that in order to assess the credibility of a web page four
main elements ought to be considered: authorship; timeliness; purpose; content.
In addition to this West [14] describes cross-checking as the ultimate test of
authenticity. However these could easily be applied to other sources that a TA
decides to use. Authorship is looking at the credentials of the author, which
considers are they qualified to talk about the topic they have written about and
are they affiliated with a good university or respected company. The age of the
information (timeliness) is important, especially for technical information, as one
does not want to promote something as state-of-the-art when it is not. The
purpose for the source information being made available can help decide how
credible a source is. For instance, company literature is likely to be biased in

order to make the company appear in the best light possible — often to make it
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more attractive to investors. By means of studying the content of an information
source an idea can be gained about its credibility. It can be compared to current
knowledge to see if it matches it or not. Other resources can be used to verify it.
Poor spelling and grammar could be a sign of a lack of effort into producing
quality work. Cross-checking is comparing the different sources to see if they
uphold the same judgements. This is not a 100% guaranteed test of authenticity
as many different secondary sources could use the same source that was

inaccurate.

The time horizon for technology — the amount of time the current judgements on
a technology are expected to be relevant and useful — can affect the knowledge
sourcing relationships [17]. The technology life cycle is similar to product life
cycle but applies to a technology from its birth to death [159]. Understanding
where a technology is in its life cycle is essential to remain competitive so that
resources are not spent on an obsolete technology [160]. Long range planning for
what technologies and sources should be used ought to have the purpose of

avoiding ‘lock in” on technologies that may be superseded by new technologies.

It is believed that the intensity of use of different sources depends on the industry
[18]. Table 3 shows how the intensity of use of different technology information
sources varies between three industries. For example, in the market-driven
automobile and machinery industries dominant designs usually exist and
component innovations are common. The scientific designs need a longer time to
become competitively relevant, therefore, information sources related to science
are less likely to be used than in the pharmaceutical industry. Sources that are
considered more important are product fairs, and supplier and customer
interviews. These meet the information needs, such as communication with the
market (customer interviews), and are within the appropriate time horizon — the
time period that current judgements are expected to be relevant — as component
innovations are likely to be exhibited at product fairs and by suppliers. A TA
would have to give thought to the information needs of the industry(s) that its
members are involved with to decide what information sources are most

appropriate to use.
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Table 4: Intensity of use of different technology intelligence information sources from three
industries [18]

Pharmaceuticals Electronics Automotive/

Machinery

Publication eeo oo °

frequency analyses

Publication citation eeo = =

analyses

Quantitative oo YY) °

conference analyses

Patent frequency o0 (YY) (YY)

analyses

Patent citation - - °

analyses

S-curve analyses - - =

Benchmarking eoe (YY) (YY)

studies

Portfolios eoe eoe oo

Delphi studies - - -

Expert panels (YY) ) oo

Flexible expert eeo (X 1) oo

interviews

Technology o0 (YY) .

roadmaps

Product technology - oo °

roadmaps

Product roadmaps ooo - -

Experience curves ° (X 1) oo

Simulations oo = -

Option pricing oo - -

models

Scenario analyses oo eoe (XX

Lead user analyses - XX} oo

Quality function - (1) oo

deployment

eee = often used

e @ = sometimes used
e = rarely used

- = note used

The type and intensity of use of a source, and the chosen method for gathering it,
are attributed, by West [14], to six determinants:
1. Characteristics of intelligence

2. Detail of intelligence
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Frequency of collection
Manpower required

Time required

A

Budget required

Many of the determinants relate to the advantages and disadvantages of primary

and secondary sources as presented in Table 3.

The first determinant, characteristics of intelligence, can refer to the level of
uniqueness of information or the degree of potential bias that can be associated
with a particular source. More exclusive information could be regarded as more
valuable, but harder to get through use of primary sources. Using biased
information could reduce the ‘quality’ of the source. A TA may have to opt for
mainly primary sources — the harder route — in order to get the more valuable
exclusive information and information that is likely to be less bias (as described
in Table 2). On the other hand readily available, less exclusive, information
could be disseminated if it were to be disseminated in a distinctive way that made

it easier to comprehend and hence obtain a benefit from it.

The sources that were predominantly used over the range of industries (those that
were stated as being ‘sometimes used’ or better across the three industries in
Table 3 were:

— Publications (Section 3.2.1)

— Patents (Section 3.2.2)

— University contacts (Section 3.2.3)

— Consultants, external experts (Section 3.2.4)

— Scientific and commercial conference (Section 3.2.5)

— Co-operation and collaboration (Section 3.2.7)

— Information providers (Section 3.2.9)

— National research committees (Section 3.2.10)

The abovementioned sources are described in more detail in Sections 3.2.1 to

3.2.12, along with others seen as being most relevant for use by a TA:
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— Product fairs and exhibitions (Section 3.2.6)
— The internet (Section 3.2.8)
— Personal observations (Section 3.2.11)

— Tacit knowledge (Section 3.2.12)

It is important to note that the sources of information and the way they can be

accessed can change dramatically over time.

3.2.1 Publications

Publications include:
- Books
- Journals (periodicals dealing with a specialist subject)
- The trade press
- Industry newsletters

- Conference papers

These can either exist as hardcopy printed publications or electronically such as
online catalogues. The advantage of a book is that it typically contains a large
amount of information [14]. It is often considered that journals, rather than
books, are the better source of information in technology [19]. This is because
journals are considered to have the most up-to-date information. Customarily in
journals contact information for the author(s) is given. The author(s) can be keen
to discuss their work with others that have an interest in the same area [19].
Through contacting the author(s) their state-of-the-art ideas can be discussed
further, if the author is willing and able to do so. References included in books
and journals can offer many more sources of useful information related to the
subject area and in essence could be considered a shortcut determining which
further relevant publications could be utilised, rather than spending time using

search terms in library or electronic catalogues.
The trade press can cover almost every business [14]. They tend to attract many

news stories from companies. This endows them with an advantage as they can

be relied upon to record a majority of the significant events within a sector.
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Electronic publications of journals and books can be more easily searchable for

information by using keywords to seek out sought after information.

Industry newsletters contain summaries of a collection of literature relevant to a
sector. The benefit of using these is it can act as a shortcut for finding
information in one place that has originated from many sources. West [14] states
that conference papers are mostly produced by people working in companies and
therefore can give an insight into their experiences within a company. West has
focused solely on conferences held by companies to discuss a topic or topics.
Conference papers are also available from conferences involving different people
from industry and academia for exchange of information on one or more topics.
These conference papers are likely to be more accessible than those intended for
just one organisation’s use. Conferences are discussed in more detail in Section
3.2.5. A plus for using conference papers is that because most of the papers are to
do with a similar, if not the same subject, they can easily be compared to each

other [19].

There are three main different types of types of trade press magazines, each with
their own benefits of use:

1. Those devoted to a particular sector, which are the most specialised and
therefore will cover all that happens in that sector, such as product
launches and trade shows and exhibitions

2. Magazines that are focused on manufacturing techniques, for instance
Practical Welding Today [20], which covers advancements in the
technique for many sectors

3. Subject related magazines like Engineering [21], which reports

significant events in the world of manufacturing

3.2.2 Patents

Patents are a secondary source of information [14]. Looking at what patents
have been filed can provide information on new technologies [22] and indicate

what areas of technology research and development companies are interested in
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[14]. An advantage of this source is that it provides information on new
inventions that should have an industrial application [22]. If something submitted
did not have an industrial application it would not be granted a patent. As a
source it also benefits by the fact that a clear description is given of the invention
so that it is understandable for somebody to use the patent. References are given
(Section 3.3.3) [14] that can be used to find further information. A patent search
has a wide scope as it can bring attention to state of the art for many different
industries [23]. Also, a patent is dated, which confirms how old an invention is.
However, there is a slight time delay, of about one and a half years (1991),

between an application being submitted and publication.

3.2.3 University Contacts

Universities not only offer a source of information through the library and
electronic resources. People within a University, especially the academics, can be
considered experts within their field [14]. The benefit of using a university
contact is that their knowledge is often very good as they devote much of their
time to their subject area. They are usually enthusiastic to talk to someone about
their area of work. Some people do not see academics as being in touch with the
‘real world’ i.e. academics do not understand the pressures seen by companies. It
should be pointed out that some universities will be seen as understanding the
‘real world” and others less so. This can lead to reluctance in using university
contacts. An indication of this as an issue is the efforts that have been set up to
promote contact between academia and companies and also that it appears to be a
significant research topic [24]. INnovation DElivers EXpansion (INDEX)
vouchers [25] are an example of a scheme that promotes this. It allows SMEs to
apply for a voucher that can be used to purchase academic support from specific
universities. In subject areas, such as management, employees of companies have
thought that academics have much theory but have little experience on
applications. People outside academia often do not appreciate ‘good’ research

practise that can involve rigorous empirical data for validity.
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3.2.4 Consultants and External Experts

Like university contacts consultants have a large amount of information and
knowledge within their chosen field [14]. In a survey, conducted by Wilkerson
[24], that looked at views of academic research relevance (for the subject area of
management) it showed that overall consultants were preferred to universities for
information. Consultants are usually unwilling to provide information unless
they are paid for it, unlike a university contact [14]. However, they normally
provide a quicker response time. Sometimes they will provide information in
exchange for something that will benefit them, such as access to another expert’s
knowledge or information source. A condemnation of consultants expressed in
Wilkerson’s results was the sales pitch that would often accompany provision of

information [24].

Using people from outside as a source of information can bring the benefit of
involving someone that is knowledgeable of other industries. This has the
potential to bring in new ideas, hence promoting cross-fertilisation of
technologies [14]. For a TA even government contacts, including national and

international, can be used as an external source of information [26].

Rather than gather information directly from the sources organisations are
increasingly sourcing part or all of their technical knowledge from external
experts [17]. A reason for this trend in outsourcing is that the number of
technologies per product (TPP) is increasing. Some organisations do not have the
resources, or the in-house technological and knowledge capacity, to cope with
the extra burden of keeping up with an ever increasing number of technologies,

hence they seek outside support.

3.2.5 Conferences

A conference is a prearranged meeting for the exchange of information and
discussion [27]. Conferences can provide the opportunity to meet people from

academia and companies [14] and hence obtain information from those sources.
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A benefit of conferences is that there can be a feeling of goodwill amongst the
delegates due to the good social environment provided. This can result in
delegates being more willing to share information. Also, most people come to a
conference in a frame of mind to be open. There is often a charge made to attend
a conference and this can vary depending on the length and type of conference.
For example the cost of two conferences, with the central theme of rapid
manufacturing, are £349 [28] and £423 [29], both of which last for two days.
Some conferences will offer discounts. For instance if the organiser is a
membership organisation, like a TA, a discount may be open to existing

members or for those that join [30].

3.2.6 Product Fairs and Exhibitions

Some conferences will be run alongside an exhibition or vice versa [28]. An
exhibition, or product fair, can provide information on companies’ products and
services. Like conferences they provide an arena for networking, especially
considering most people who attend have a more ‘open mind’. In particular an
attendee can find out what product or service features are being promoted as
unique or state-of-the-art [14]. It is more than likely that attendance at a product
fair or exhibition would cost less than a conference, or even free to attend.
Publications (Section 3.2.1) can also be collected and consultants and external

experts (Section 3.2.4) can often be found at product fairs and exhibitions.

3.2.7 Co-operation and Collaborations

Co-operation is when a group work together, for example universities and
companies may collaborate to develop a new product or technology. For a TA
this could also include working with other associations and interest groups [26].
Some say that the popularity of outsourcing technical knowledge or co-operation
has grown with the world economies merging [17]. Others argue that it is not a
new phenomenon and collaborations have been in place since the late nineteenth
century [31]. The driving forces for co-operation are usually [32]:

— Escalating research and development costs
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— Shortening technology life cycles
— Increasing complexity of technologies
— Globalisation of technologies and markets

— Industrial competence being more widely dispersed geographically

The benefits that companies can gain through co-operation include [32]:

a. Sharing of costs

b. Reductions in risk associated with the development of a new product or
process

c. Facilitation of the formation of compatibility of technologies i.e. mobile
phone companies working together to licence a software operating system
for third generation mobile information and communication services so
that the same applications can run on many makes of phone [33]

d. Identifying a means of entering foreign markets

e. Innovative performance of a company can be increased when in co-
operation with knowledge generating organisations, such as universities,
government and research and development institutions as it increases
access to ‘star scientists’. Star scientists can more easily acquire high-

quality information that can assist in better decision making.

Governments can encourage collaborations through offering funding for projects
that promote the government’s research interests, hence there is money available
to utilise this source. Companies that already participate in government projects

are more likely to be invited as symbolic partners in government projects.

It must be realised that collaboration is a supplement to its own research, rather
than a replacement [17]. It should be seen as an additional source to act as an
input into its own research activities. Howell et al [17] warns that caution should
be taken when outsourcing research and development. A British reliance on the
outsourcing of research and development has been blamed for hampering
innovation amongst British companies prior to 1950. Some organisations are
reluctant to outsource ‘critical’ technologies, but there is a growing willingness

to outsource routine, low value-added research and technical activities.
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UK SMEs that innovate successfully usually have dense external networks of
partners [32]. A survey of companies in the West Midlands (UK) found that
companies that co-operate with suppliers and buyers tend to increase their ability
to innovate. Through utilising collaborations as a source it opens up
opportunities to exploit other sources such as university contacts that may be
participating in the project. There is some pessimism about the success of co-
operations. Co-operations, especially global co-operative ventures, can be
difficult to manage and prone to instability, and their failure rate is high [16].

This has been put down to problems with control, risk and competitive tension.

In specific relation to TAs, The Federation of Sports & Play Association [34]
became a partner in a project based at the University of Sheffield — the Sports
Science, Engineering and Technology Network (SET Network). This gave SMEs
within the sector access to expertise and advice on sports engineering and
technology, and design innovation, as well as other areas that were previously a

weakness for its members. This has helped companies be more innovative [3].

The success of co-operations can depend upon the nationality of those companies
or organisations involved [32]. This can be attributed to the ‘societal effect’ [16].
The term ‘societal effect’ has come from research that has shown significant
national differences in the way work is organised and structured. For example the
types of differences associated with how knowledge and skills are utilised and
distributed can lead to mismatched expectations and conflicts projects between
companies. It is important to note that the societal models may not be shown by

all companies within a country.

The type of inter-organisational link is inclined to be nationally specific [32].
Previous research by Chang [32] has shown that company-research links play a
major role, if not the most important role, in increasing innovative ability in
Taiwan more so than in the UK. Strong financial support from government
agencies, non-profit research and development institutions and national

government labs supports pre-competitive technologies in Taiwan.
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3.2.8 The Internet

There is a wealth of information available on the internet and much of it is
available free of charge [37]. Sometimes it can be considered to provide the link
to another source, like publications and patents. Certainly almost everyone can
use the internet to find information, but it is becoming progressively more
difficult to use the internet as an effective tool due to the rapid growth in the
volume of data [38]. Erroneous information exists on the internet and there is a
risk that this information is used. On the other hand there are ways for assessing
the credibility of sources on the internet, as recommended by Burnett [15]. It is
predicted that by 2010 the amount of digital information in the world will double
every 11 hours [39]. With this multitude of information it may become more and
more difficult and time consuming finding information on the internet that is

relevant to the search.

3.2.9 Information Providers

Information providers are usually organisations or companies that specialises
in provision of data and value added services [37] to the knowledge and
information marketplace [40]. They can operate as both an information provider,
such as a repository of online and published information, and as a service
provider offering knowledge management software, information integration and
retrieval systems (e.g. searching and browsing). Primarily information providers
offer their repository or services on a fee basis [40], however, search engines,
which are typically free of charge, could be considered to be information
providers as they can retrieve many different formats of information [37].
Additionally companies and organisations that send out news alerts and science

alerts etc. could be considered as information providers.

Nelson et al believes that as search engines become more sophisticated users of
information providers expect more, for example desktop access to full-text
documents rather than only abstracts and access to more varied information

formats [37]. Better value for money is offered [40]. Cost of using an
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information provider may be an issue for some. A possible benefit of using one is
quicker access to relevant information. The latest technology for accessing
technical information is continually changing, therefore, involving much
investment to keep up-to-date. Using an information provider that utilises the
latest technology means that the customer does not have to invest heavily in the
technology. Furthermore it removes the risk of buying technology that may be
underutilised, whereas the cost of using an information provider can be stopped

if their services are not used.

News alerts and the like can be considered a form of SPAM (Section 6.4.2.1)
[41]. This can cause annoyance to the recipient as they may be bombarded with
such alerts, some of which may be rather lengthy, not relevant, arrive at
inappropriate times and when the information is not required. This can get to a
stage where the recipient is the ‘slave’ to the alerts as they spend much time
scanning them and/or deleting them. The systems operated by information

providers should be working for the user, not the other way round.

3.2.10 National Research Committees

The main roles for national research committees, or research councils, are to
prioritise the research in their sphere of activity, to assess applications for
projects that are requiring funding and to make recommendations for future
projects [42]. Research Councils UK [43] is the partnership of seven UK
research councils. A national research committee will have a particular theme,
such as Engineering and Biological Systems and they are usually subordinate to
another assembly. For example in the United Kingdom the UK Computing
Research Committee [44] is an expert panel for computing research in the UK,
which is subordinate to the Institution of Engineering and Technology [45] and

the British Computing Society [46].
Within a committee there are people of relevant expertise that are brought

together. Committees on the whole have regular meetings where minutes of the

meeting are often taken — for certain committees’ minutes are legally obligatory.
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If publicly available these can be valuable sources of information to see where
the committee, and the experts it is made up of, feels the priorities for future
research lie. A disadvantage of this source is that a committee may come to
undesirable compromises on an issue that would mean their decisions may not be
the best. Partaking in a committee can be useful as it provides a place to share
information amongst experts that would not normally get together. The
disadvantage is that committees in general are well-known for procrastinating, so

using this as a method for gathering information may be time consuming.

3.2.11 Personal Observations

Personal observations are when a person observes things like relationships,
behaviours and processes [15]. This can provide a cumulative build-up of
information. The credibility of this source is greater if the observer is trained in
the area of investigation. Someone who is observing something they are
partaking in can be known as a “participant observer”. An advantage of this
method of personal observation is that someone with hands on experience is
considered more equipped to explain a subject than someone who has just
observed or read about it. A risk with using this participant method as a source of
information is that it may be biased and many generalisations may be made,
although these can be supported by example and detailed notes and other

sources.

3.2.12 Tacit Knowledge

Another source of information is tacit knowledge [47] — knowledge that people
carry in their mind. It is the Intellectual Capital of an organisation [11]. Often,
people are not aware of the knowledge that they possess and how this can be a
valuable source of information for others. A disadvantage of this source is that it
can be difficult to tap into [47]. It is time consuming tapping into tacit knowledge
as it usually requires extensive personal contact and trust. “We know more than
we can tell’, which implies a large part of human knowledge cannot be

articulated [16]. Its rate of movement depends came be affected by the ‘societal
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effect’, which is mentioned previously in Section 3.2.7. Furthermore people are
apprehensive about sharing their knowledge as they can feel that they will be

valued less if they share their knowledge with others [11].

The amount of tacit knowledge available as a source is reducing. Some
traditional sectors of industry in the UK are facing high retirement rates [48] of
those employed in them. For those sectors or entire industries that depend on an
aging workforce, which is approaching retirement, the access to tacit knowledge

is under threat of being significantly reduced.

The benefit of tacit knowledge, as a primary source, is it is by and large unique.
Just like in personal observations the quality of the information is more likely to
be higher if from someone with much experience in the relevant field. Tacit
knowledge can come from the other sources like consultants (Section 3.2.4),
scientific and commercial conferences (Section 3.2.5), and co-operations and

collaborations (Section 3.2.7).

3.3 Technology Monitoring

There is a multitude of different methods for collecting technical information
from the sources identified in the previous section. This dissertation focuses on a
few methods that are largely seen to be used in the pharmaceutical, electronics
and automotive/machinery industries [18]. Numerous methods can be used to
collect information from many sources at the same time and some can also assist
in interpretation of information gathered. Some of the methods described are
more like formats that can be applied to assist the way information on
technologies is collected, understood and presented. A TA should aim to
interpret collected information bearing in mind the internet has made it much
easier for its members to access information which TAs would have traditionally

been privy to [1].

When a TA is deciding what methods to employ they should take the following

into consideration:
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1. Objectives of their members — is the information sought something they
would require

2. The time horizon — some methods can be spot technologies that are
relevant now, such as benchmarking studies (Section 3.3.5), whereas
others are predicting much further into the future, like a technology
scenario (Section 4.3)

3. Type of industry — some industries may focus heavily on customer needs
for innovations so would use methods that centre on the needs of the

customer

It can be difficult finding definitions for the methods that exist for collecting
technical information. This dissertation could serve as a useful reference point

for TAs who wish to find out about a number of different methods.

3.3.1 Publication Searching

Libraries offer access to publications (Section 3.2.1), such as books and
journals. There are public libraries open to the general public and usually make
their books available for borrowing. University libraries exist principally to
provide support for the teaching, learning and research conducted at that institute
[49]. University libraries are more likely to offer a greater number of books
related to technical information if technology is one of the University’s
specialisms. Universities can allow external users to borrow books and will
typically charge a fee for this privilege, for example a one off registration fee of
£25 and an annual subscription of £15. Heavy restrictions can be placed on what
can be borrowed. For hardcopy material the restrictions can be on the number of
books that can be borrowed and also the type of book, for example no borrowing
of short term loan books. There is also the high possibility that an external user
will not be able to make use of the electronic resources, such as electronic
journals. Many libraries are phasing out hardcopy journals and instead increasing
their electronic journal resources, therefore many it harder for an external user to
utilise journals as a source of information. When searching electronic databases

for journal papers a short abstract of each paper is returned for the relevant
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papers [15]. Therefore, the usefulness of each paper can be quickly determined
before spending time reading it in full. The contents or introduction of a book
can be used in much the same way but usually each book needs to be sought and
read individually taking more time. Some library catalogue searches will provide
an author biography, summary and contents of the book in the search results

(Figure 1).
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on books returned with search results.
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An average subscription, for both hardcopy and electronic, to a journal is £1000
(2004) and some can cost up to £15,000 annually [50]. Therefore, if access
cannot be granted to a library’s electronic resources many journals maybe
inaccessible and the sources of information limited. On the other hand access to
sources, such as journals, could change. The internet was revolutionary in giving
people easier access to information. A publishing group called the Public Library
of Science (PLoS) [51] is trying to change the way e-journals are accessed by
distributing its journals free of charge. At the moment its coverage of science
topics is very limited. Although consultants (Section 3.2.4) can be deemed as
expensive they can also offer access to information from journals. For example,
Pera’s [52] Business Intelligence team has access to over 1,700 global databases

at a cost of several hundred thousand pounds per year [53].

3.3.2 Publication Frequency Analysis

Essentially Publication frequency analysis is the study of the frequency that the
name of a technology appears in publications. The more times that the name of a
technology appears in or as a publication the more likely it is to be significant,
hence information is collected from publications (Section 3.2.1) to help decide
what technologies ought to be researched further and disseminated. Bibliometrics
[54] — the measurement of texts and information — can help identify the authors,
journals and institutions most cited. Hence, not only identifying the popular
technologies written about but also the authors and institutions et cetera is a
further source of information. Software, such as VantagePoint [55] can be used
to aid in analysing text. The cost of such software is approximately £4,500 for a

single seat/user license.

3.3.3 Patent Searching

The search mechanisms for sourcing information from relevant patents (Section
3.2.2) can be simple to use. Databases can be used, such as Espacenet [56]
(developed by the European Patent Office), to perform searches by keywords or

for persons or organisations (see Figure 2). A huge number of results for patents
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can be generated. For the keyword ‘injection moulding’ over 16,000 results were
returned. It could be a time consuming task searching through the huge number
of applications for those that are of interest. The search functions of a browser
can be used to search the text of reports found, which makes it quicker and easier
to find relevant parts of the report. There is a wealth of information available
through patent databases but they do not necessarily have all items of data for all

patents [57]. For example the patent report may not have the full text or images.

The UK Intellectual Office offers four expert search services [58]. Prices for
these types of searches can range from about £580 to £6000, depending on the
type of search and technical complexity of the idea being looked at. Although
this could be deemed expensive a full and accurate report is produced as a
culmination of work of 200 science-graduate patent examiners. If a company did
not have the equivalent of 200 people to perform a search then it would take

much more time.
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3.3.4 Patent Frequency Analysis

Patent frequency analysis is similar to the publication frequency analysis
(Section 3.3.2) in that it looks at the frequency a technology appears in patent
reports. The use of this method is particularly useful when no historical data,
relating to the emerging technology, is available [54]. Because filing a patent is
expensive an organisation or individual that files one must be optimistic in its
success. Therefore, if the frequency of patents for a technology increases it is a
good indication that it will be an emerging technology. Many patents do not
become commercially successful, although there are advances that follow-on.
Just like publication frequency analysis patent frequency analysis can be time
consuming as there is a vast amount of patents to search through. Software that
already exists, such as Patent Insight Pro [59], goes some way towards reducing
this disadvantage, though it can be expensive. Such software can cost in the

region of £22,000 [60].

3.3.5 Benchmarking Studies

Benchmarking studies [61] are evaluations performed on a number of
companies or organisations that a company determines as competition. The
technical service(s) or product(s) will be compared, usually comparing like with
like. Sources that can be an input to this method are publications (Section 3.2.1),
especially company literature, product fairs and exhibitions (Section 3.2.6), and
the internet (Section 3.2.8). Sometimes this involves studying best practice or
world class standards in order to make comparisons [62]. One benefit of
employing this method is it aids in understanding the present, though it does not

give predictions nor is it likely information on future developments can be found.

3.3.6 Experience Curves

An experience curve will show the relation between a product’s unit cost and its

cumulative production volume [63]. This is often presented in a graphical form
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plotting the unit cost against a log-log scale of the cumulative volume. It
essentially will illustrate an exponential trend where increased experience in
producing a product will lead to reduced costs in producing it. For instance the
more often a worker repeats a task the better they should become at it. A
disadvantage is that the effect of other factors, such as economies of scale, is not
usually considered. Sources of information can be from personal observations
within an organisation of cost and volume of production, external experts and
publications, such as journals, that describe experience curves in relevant
industries. The reduced costs can in part be attributed to reduced time spent in
iterations for the production [64]. In a technological context it means that new
technologies may become cost competitive with conventional technologies when
the use of it has increased. This information is potentially useful for companies
as they can decide when to take advantage of a technology in order to increase
their competitiveness. Obtaining information for producing experience curves
could be very difficult and time consuming. It should also be noted that the trend
described has historically occurred for a large number of technologies, not

necessarily all.

3.3.7 Expert Panels

Expert panels are groups of diverse experts especially put together [68] to
discuss a subject [67], for instance evaluating a new technology. The group often
is made up of independent specialists who are recognised as experts within their
field — a field that is relevant to the purpose of the expert panel [68]. The purpose
of such a panel is to evaluate a programme or for technology forecasting [67].
For example, expert panels are sometimes used by the European Commission to
select projects for funding (Section 3.3.7). For the task of collecting information
expert panels can be employed to determine what technologies information
should be collected on, hence preventing time spent on the wrong technologies.
Furthermore, an expert panel could be used to source the technical information or

even provide it themselves.
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The steps for using this method are:

1. Create list of experts whose fields are relevant to that of the programme

2. Select and get permission to involve those selected

3. The experts conduct their investigation and discussions on the
programme that has been assigned to them. This can include examination
of documents relevant to the programme and visits by the experts to those
concerned with the programme

4. The panel produces a report that provides conclusions and
recommendations, based upon the consensus of the majority. Secondary
sources can be detailed within reports [69], which provides further

sources of information for the recipient to explore themselves

Advantages of this method include its speed [67] — it can be completed within a
few months [68]. Its costs, relative to other techniques, are lower, however, this
can be affected by whether the experts are remunerated or not and also on the
size of the panel. Reduced costs make this method suitable for small
organisations. Typically the size of the group would be between six and 12
experts. The credibility for results of expert panels is good as it draws upon the
various views of many people who are usually considered experts within their
fields. The method is considered versatile and has been successfully used where
other methods would be unsuccessful — especially when the subject is complex.
On the other hand, if the questions posed to a panel are too broad the reliability
may suffer due to less likelihood of a majority consensus being found. It is
particularly useful when other technology intelligence gathering methods provide

inputs into the panel.

Like a committee it uses a consensus method to provide results [67]. If just the
consensus is reported the comments of the minority may be missed, which could
be important to consider. Therefore, the comments of the minority should be
communicated. If strong personalities exist within the group this can sway the
voting of the group when trying to reach a consensus [66]. The Halo or Horns
effect is where the respect, or disrespect, for a person can influence the group. If
a person with a Halo or Horns is part of the expert panel this could have negative

effects on the reliability of the conclusions reached. Meredith et al [66] also
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describe other similar disadvantages of methods that involve open discussion
amongst groups, such as the bandwagon effect where people feel pressure to go
with the majority. Individuals within a group may feel pressurised to make their
decisions more quickly than what they are comfortable with normally so that
they do not delay the group. Lemos er al [67] suggests more disadvantages
associated with open discussion methods, such as group fatigue can create an
unreliable consensus and some members fear that if they change their mind they
may offend, hence the right technologies to collect information on may not be

correctly identified.

3.3.8 Utilising Information Technology to Assist Collection

Many of the aforementioned technology collection methods can be assisted by
using the internet. The way the internet is used as a tool can greatly affect its
usefulness as an information gathering method. Within academia there is an
awareness that the use of search engines, such as Google [70], far outweighs the
use of other electronic information services (EIS) [71]. If a researcher solely uses
search engines, rather than other search options, then there is a high chance that
they will miss high quality resources and that the resources found are not trusted
[72]. The problem of the overreliance on search engines is reflected in the fact
that it was addressed in a House of Commons report [71]. Other search options
include the use of resource discovery networks (RDNs), for example Intute
[73] and TechXtra [74] (both are relevant to science, engineering and

technology).

RDN hubs are a free online service that provides access to databases and
specially selected web resources for education and research [73]. These resources
can be searched by using keywords, similar to the way a search engine is used,
but RDN hubs can offer more multifaceted ways of searching [71]. The RDN
TechXtra recommends that, if the user is associated with a university, then they
should use the university Library cross-searching service before using a RDN
[75]. A university library will have information relevant to its specialism’s and

hence may be more appropriate to a researchers needs. RDNs declare that they
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return better quality material in comparison to search engines because all their
material has been evaluated and selected by a network of subject specialists [73].
Some also access cross-subject resources, which can promote the cross
fertilisation of technology. Still, search engines like Google have tried to resolve
the aforementioned problem by launching search engines that specifically search
against just the academic material [75], such as Google Scholar [76]. A benefit of
using Google Scholar is it gives access to invisible content, for example papers
from journals that require subscriptions and would not normally be found using a
search engine [75]. Although papers are found the full text content may not be
available. A further disadvantage is that, unlike most RDNs, all subject areas are

covered, hence there is a greater likelihood of getting irrelevant information [77].

Past research based on university students has shown that a sizeable majority of
users of search engines would not look at search results past the first few pages —
between 1997 and 2001 the number of users that only looked at the first page
rose from 28.6 percent to 50.5 percent [71]. Some of the research even stated that
only the first few hits were looked at. It should be noted that in order to not miss
potentially useful information users should look beyond the first few hits,
however, this can be more time consuming. It has been suggested that expert
users of search engines, who use more complex queries, return results of better
relevance than non-expert users. This reiterates the importance of training staff
on how to use the internet, and other information gathering methods, effectively.
The RDNs offer free of charge tutorials, that are specific to a subject area, on

how to effectively use web resources for finding good quality material [72].

Tacit knowledge is a possible source of information on technology (Section
3.2.12). Informal discussion networks are a method for encouraging knowledge
sharing [18], and hence supporting the exchange of tacit knowledge. They can be
monitored in order to collect information from them. IT can be utilised to create
and support informal discussion networks by means of an online community. An
online community is a group of people, who come together for a shared purpose
online, and who are governed by norms and policies of that community [78].

This again can be a method to collect tacit information.
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The process of creating an online community can take many different forms, two
are mentioned here. An organisations intranet — a private network using software
[79] — can provide a discussion forum for its staff [11]. Setting up a discussion
forum in this way could be costly. Consideration needs to be given to the
computer resources required of the TA and of its members so that there is enough
computer capacity to support an online community. Northrop Grumman [80], a
US aerospace and defence company, demonstrated its worth as over 80% of its
engineers used such a system to share knowledge [11]. The other method is to
use freely available services on offer for participating in or creating online
discussion groups, such as Google Groups [81]. With a free service there are
likely to be fewer options for customising it to the needs of the user, which is
reflected in the cost. There may also be reluctance to people discussing
information on technology, which might be deemed sensitive information, on a
publicly available site such as Google Groups with the worry that access might

be gained by people outside of the intended group.

A big advantage of this method is that unique information can be obtained from
the minds of those that participate it would mainly be considered first-hand —
external primary — information. Caution should be taken as some participants
may be communicating second-hand knowledge and their interpretation of what
they heard may be incorrect or bias. It would be difficult to distinguish what
information was first-hand and second-hand, the first being the more credible

[15].

A disadvantage of using online communities to encourage the migration of
information on technology is that it can be notoriously difficult to encourage
people to participate and to maintain active participation [78]. Using good
software can help increase the success of an online community; however, even
the most state-of-the-art software cannot ensure success. In support of this it is
believed that the key to producing innovation lays not so much in technological
systems, but in human resources management, knowledge management systems

and leadership [11]. This is discussed further in Section 3.3.10.
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As part of the information gathering method a TA would have to monitor the
information being shared amongst the community, which could be time
consuming. Through monitoring the TA would also be expected to moderate
messages written by its members as irrelevant ones could be off-putting to users,
although enhanced software can automatically filter out unwanted messages [78].
There is a risk of bias associated with the source (people) for this method as
opinions of the individuals are likely to be present, hence potentially affecting
the credibility of the sources [15]. Sometimes conflicts or social dilemmas could
occur [78]. For example, an individual may try to benefit from group work
without making a fair contribution. Some individuals may frequently request
information from others, but will not answer questions posed to him/her. It would
be the role of the TA to endeavour to support both individuals and the

community and to protect each from exploitation.

3.3.9 Technology Intelligence Specialist

A means of improving the competence of technology related information
collected is for an organisation to employ one or more Technology Intelligence
Specialists (TIS) [18]. A TIS is a specialist that has an in-depth understanding of
the needs of their organisation. They should therefore be better at pre-empting
what technologies their organisation need. Additionally they will be familiar with
methods for collecting information on technology, and hence put them to better
use. Some methods should not be used in isolation [67] and a TIS could help
coordinate the combined use of them. Also a TIS should better be able to assess
the credibility of sources of information [15] as they will be more aware of the
four main elements that need to be considered: authorship; timeliness; purpose;

content (Section 3.2).

The risk associated with employing a TIS is of information overload where more
information is gathered than can be sensibly used by the organisation. The sole
delegation of information gathering to a TIS has been seen to create information
distortion [18]. Falsified or inaccurate information may be provided to a TIS if

the other staff feel unmotivated that they are not included in plans for collecting
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information or if a TIS is seen as using information in unforeseeable ways among

top management.

3.3.10 Management of Personnel

An organisation can employ many different methods to promote technical
information collection. This can range from enforcing different organisational
structures that make use of a variety of information sources, to methods for
tapping into tacit knowledge. To get the best return on resources invested in
collecting and utilising information on technology the leadership of an
organisation must ‘buy into’ and support such activities [11] and the aspirations

of the staff must be aligned with that of the organisation [78].

Section 3.2.7 (co-operation and collaborations) has already shown how different
organisational structures can affect the sharing of knowledge with the case of the
Japanese ‘organisational’ model and the British ‘professional’ model. Many
other organisational structures can be implemented that affect the way in which
information is collected. For instance, structural coordination [18] attributes tasks
for specific departments. For example, a technology intelligence unit would be
used to track competitors, universities and start-up companies or networks of
external experts can be established. In the previous section the detrimental effect

of only using specific departments, or people, for specific tasks is seen.

Methods that can be drawn on to encourage the movement of knowledge,

particularly that, which is tacit, into something that is more easily collected and

recorded include [11]:

1. Rewarding staff — staff are rewarded for sharing information. The amount of
reward is likely to affect the success of this method

2. Job rotation — employees can transfer information from their last
role/department to their new role/department through personal observations
made (Section 3.2.11). This method is good for promoting informal

communication. This may not be possible as staff may not have the skills to
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perform other roles and much disruption may be caused in each of the
departments involved

3. Informal discussion networks — this is a group of people that come together
to discuss related topics, akin to an online community whose advantages and
disadvantages are talked about in Section 3.3.7

4. Supplementary travel expenses — staff are given extra expenses to fund their
attendance of fairs and exhibitions (Section 3.2.6) or conferences (Section
3.2.5) where information can be collected by talking to staff of other
companies present

5. Professional development programmes — programmes that look at training
staff can increase an employee’s knowledge and hence increase their
efficiency to collect and interpret technical information. The advantage of
this method is that employees are often keen to partake in training as it adds

value to them as an employee

3.4 Concluding Remarks

There are many sources of technical innovation that can be used to obtain
technical information. A source can be classified as either a primary or secondary
source. Table 2 highlights the advantages and disadvantages of each. The
credentials of a source must be taken into consideration by looking at authorship,
timeliness, purpose and content. The process of assessing credibility is likely to
become more time consuming due to the rapid growth in volume of data. Making
use of ‘poor’ sources would result in poor information being disseminated,
ultimately resulting in the provision of a poor technology intelligence service.
The types of sources used can be dependent on the industry. Those sources seen
to be predominantly used in industry, as identified by Lichtenthaler’s research,
and that were deemed relevant to a TA were presented. Advantages and

disadvantages of each source were examined.
There are also many technology monitoring methods that can be used to gather

information from many sources, and they can also aid in interpretation of

information gathered. A TA must be able to interpret information properly in
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order to add value. Some methods can be costly to use and a TAs budget will
determine which ones cannot be afforded. However, the methods available can
change dramatically over time. For example the Public Library of Science
(PLoS) aims to make e-journals available free of charge. Some technology
intelligence methods do not need pre-requisite knowledge whereas others do,
such as experience curves and technology scenarios. Therefore the quality of
staff employed by a TA can affect whether certain methods can be utilised or not.
The employment of a Technology Intelligence Specialist (TIS) can help
counteract this and ensure that the most relevant methods are used that make the
best use of a TA’s resource. There is no point gathering technical information
unless suitable methods for effectively disseminating it are in place. These are

explored in the next chapter.

-50 -



4 Technical Information Dissemination: Methods

4.1 Introduction

The previous chapters examined sources of information and methods for
collecting information. This Chapter identifies methods by which the information
can be made available to users. Dissemination methods were identified within
Chapter 3, as many of the sources are the result of dissemination, such as
publications. Some of the advantages or disadvantages of using sources echo the
advantages and disadvantages of the dissemination methods. There is a multitude
of different methods available to disseminate information but only those
appropriate to a TA are discussed. Widely available scientific information cannot
become an input in the innovative activities of a company until they undertake
their own research [32]. Internal research lets a company absorb, evaluate and
utilise the information outside its own boundaries. Using the most appropriate
dissemination methods should make it easier for a company to absorb and hence

utilise information.

The frequency of communication to members is an important point to consider.
A common criticism of Trade Associations has been they send out too much
information and do not send out the right information at the right time [82]. No
matter what dissemination method is used the frequency of communication must
be considered to prevent annoying a member. To avoid annoyance and to
increase the chances information is absorbed it is imperative that it goes to the

right person.
A TA should have basic information about its members. The specific interests

and details of the recipient of each member should be known [82] so that the

pertinent technologies, in view of the recipient, can be disseminated [83].
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4.2 Hardcopy Dissemination

Hardcopy dissemination can take the form of correspondence, books, industry
newsletters, journals and papers, manuals, reports and much more. Producing
something like a book in collaboration with others can generate benefits and
disadvantages [15]. For example, working independently gives freedom to do
what you want. Working collaboratively can bring in expert knowledge but

collation of information can be more time consuming.

4.2.1 Journals and Papers

Disseminating information on technology in a peer-reviewed journal and
conference proceedings has the advantage that it is largely seen as a credible
source because of the peer-review process [15]. It should be noted that
definitions for journals state that the journal must be “peer-reviewed or edited”
whereas others do not [84]. For this dissertation journals will be considered as

peer-reviewed.

If a TA were to disseminate information through this method time, subject and
format constraints would be inflicted onto it. There would be deadlines for
sending in the written paper which may not fit in with the TAs timelines. Also,
the review process can take a long-time, which could be too long to keep the
information relevant for members. The subject areas for the journals will be
predetermined and there may not be a journal representing the subject area that
the TA wishes to disseminate. There will be strict guidelines for the format of the
paper that might take time to adhere to — the formatting process — and might not
suite the format it deems as best for its members. Most importantly,
disseminating information in this way gives a TA no control of its distribution,
and hence they may not be able to freely distribute it to its members, thus not
addressing the aim of this dissertation. Members could be given the reference of
where to find the paper(s) but a member is likely not to be paying the cost of

subscription to journals. This could change in the future with the efforts of
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groups, such as the Public Library of Science [51] (Section 3.3.1), to try and

make access free to journals.

4.2.2 Books

Books are another way of disseminating information, but suffer from many of the
same disadvantages as journals. If producing an entire book the demand on
resources would be very high in comparison to other hardcopy dissemination
methods. For any written form of technical information disseminated it must be
written to a good standard and therefore a person with good authoring skills
would be needed. In Chapter 3 it was revealed poor spelling and grammar could

be used to verify the credibility of a source of information [15].

4.2.3 Industry Newsletters

The trade press and industry newsletters also have constraints on time, subject
and format. The constraints are usually less stringent than for journals as the
magazine editor will edit the text and style. The trade press contain publications
that can cover almost every business or sector [14] so the likelihood of finding
one appropriate for disseminating information is high. A newsletter can be
created and distributed by post or handed out by the originating organisation,
which would have the advantage that constraints such as time, subject and format
could be controlled by the organisation rather than being imposed by another.
However, the trade press may have more state-of-the-art tools for creating online

newsletters in comparison to an organisation that produces their own newsletters.

The National Research Council Canada (NRC) [85], a Canadian Government
agency that represents twenty research and development institutes and
programmes, trialled a hardcopy technical newsletter for its SME members. The
recipients were limited on time, due to their work schedules, to read a newsletter.
Therefore it was made easily readable, by its bullet point format, and description
was kept to a minimum [83]. The lack of time was especially significant as its

target audience comprised of company presidents or vice-presidents, as the chief
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decision makers in SMEs. This is an exemplar of how the audience constraints

can affect the method chosen for disseminating information.

Decisions would have to be made by a TA about the level of the technical and
intellectual content of a newsletter and whether it was at an appropriate level for
the recipients [15]. For the NRC example it was identified that those involved in
gathering information had to have a clear understanding of the needs of the
receptor industry. Additionally, the importance of knowing the technical and
financial capacity of the recipients was key; ensuring pertinent technologies were
disseminated [83]. This is where the employment of a Technology Intelligence

Specialist (Section 3.3.9) would be beneficial.

4.3 Visual Forms

Visuals, for example diagrams and graphs, can be incorporated into
dissemination mediums to add appeal and to help understanding. Visuals have
been proven to help readers learn. Readers who were given documents
containing visuals learnt 36% more than those given just text [15]. A
disadvantage is that the use of some visualisations could be unethical as the

visualisation could mislead if presented in the wrong way.

An example of a visual form is an emerging software that aims to aid
understanding of text. The Visual Communication Lab [86], part of IBM’s
Collaborative User Experience research groups (CUE) [87], started a project in
2004 to encourage sharing and conservation around visualisations that help
understanding. For example ‘Tag Clouds’ [88] create a visualisation of word
frequencies within text with the most frequent words being represented by larger

text (Figure 3). Two different bodies of text can be compared.
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Your visualization will loek like this:
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unyielding vice voices waited watching woman wanders working
year young

Figure 3: Tag Cloud for Obama’s presidential victory speech [90]

Access to the visualisation tools offered by the Visual Communication Lab is
free of charge if registered with IBM (registration is free of charge). However, in
the Use Agreement [89] the user gives IBM all intellectual property rights
(including copyright) to information that is provided by the user — a technology
constraint of this dissemination method. A TA may not wish to make technical
information it has sought available outside of its membership. Furthermore, the
user agrees not to submit anyone else’s copyright material without written
permission. External sources of technical information could not be analysed
without prior permission, which may not be granted and would be time

consuming.

A method for communicating a technologies impact on an organisation without
having to dwell on the technical details, hence saving resources spent, is
Technology Scenarios. A technology scenario is a forecast that estimates the
impacts on products, production processes and services etc on a “what-if” basis
[65]. For example, what would happen to a digital radio product line if the
current broadcasting method was changed? Some, such as Meredith et al, think
that the generality is a disadvantage of the method [66]. It also assists in

identifying the threats and opportunities for the organisation [67]. It does not take
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into consideration that preceding occurrences will determine the outcome of a
product or service and that human intervention can change the future, therefore it

is considered an optimistic tool.

A Technology Scenario uses qualitative research and can extrapolate the results
into quantitative information [154], hence providing a metric that can be
benchmarked. Metrics can be used to show the effect a certain scenario would
have on a product line or service [65]. If the right metrics are used then they can
be useful as indicators. Their accuracy within technology forecasting may not be
very good; however Betz [65] recommends some useful metrics: financial
measures of return on research; projected value of R&D project portfolios;
market shares of products or potential products; product development process
time. These make up some of the information inputs that should be collected to
create a technology scenario, obtained through sources like publications (Section
3.2.1), the internet (Section 3.2.8), tacit knowledge (Section 3.2.12) of those
within the company(s) within the relevant industry(s) and consultants (Section
3.2.4). Betz strongly advocates that it is “the new ideas for technology that is far
more important to technology strategy than metrics of past contributions of

technology”.

The number of people involved in creating and analysing the scenario can affect
its perceived value. If only a few are involved in its creation it may be too biased
to their opinions [66]. If many people are involved it could become expensive.
Lemos et al [67] believes it is necessary to hire consultants to help use this

method effectively.

Technology Roadmapping is another visual tool for technology planning and
coordination [153]. It displays the interaction between products and technology
over time, taking into account both short-term and long-term aspects [157]. It is
one of the most popular tools used for supporting innovation and strategy at a
company, industry and national level [98]. One of the main reasons that
Technology Roadmapping is used is that the number of technologies per product
(TPP) is increasing [18], therefore, making them more complicated [153].

Technology Roadmapping can be used to help identify product needs, identify
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alternative technologies to meet the needs, and develop project plans to make

sure the right technologies will be available when required.

4.4 Electronic Communication

Information Technology (IT), especially using the internet, encompasses many
different sources and methods for collecting information (Chapter 3). In addition
to this it also offers a number of different methods for disseminating information

including online newsletters, journals and websites.

4.4.1 Online Newsletters

Newsletters can be sent out electronically via email. These are often referred to
as e-newsletters or online newsletters, which have the same functionality as a

hardcopy newsletter but take advantage of the medium, email.

There has been a rapid increase in their use for the same reason email has
increased in popularity over printed (hardcopy) correspondence. There has been
mention of the success of online newsletter usage within the commercial sector.
However, it is difficult to find any empirical evidence to prove that there has
been an increase in the use of online newsletters. Eid et al support this comment
and state that most research in this area has been descriptive or
theoretical/speculative [91]. A study on the uptake of online newsletter usage by
Members of Parliament (MPs) [92] in the UK provides an indication that the
popularity of their use is growing. The study revealed that in the space of a year,
between 2003 and 2004, the number of MPs offering an online newsletter service
doubled. This is particularly interesting as in the past MPs uptake and use of
other internet tools, such as websites, has been poor. Therefore, one could

presuppose that they would be slower than other groups to utilise such a tool.

There can be many benefits for using online newsletters over hardcopy

newsletters [92]:
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- Recipients can usually be reached directly without going through a
‘gatekeeper’. For example, a hardcopy sent through the post may be read
by a secretary or PA before an intended person in senior management.
The secretary or PA may decide it is not needed by their superior and
discard it

- They are cost effective, in comparison to hardcopy newsletters, which
require printing and posting

- They are fairly easy to produce, even for technophobes. Once a mailing
list is complete an online newsletter can be sent by a single click of a

computer mouse button

An example of a successful online newsletter is from the National Association of
Realtors (NAR) [93], which is the biggest association in the world with 1.3
million members. Its online newsletter was received electronically by almost
680,000 of its members, over half of its total membership [94]. This example
demonstrates how audience constraints can affect the way in which information
is disseminated. Members of NAR are themselves constrained by the lack of time
(just like the recipients of the NRC hardcopy newsletter) meaning they would not
necessarily read information from their association. It was thought that members
would more likely read a newsletter if it would help them personally — the
‘what’s-in-it-for-me’ syndrome. This was achieved by giving tips on how they

could improve their performance in the workplace.

As the online newsletter was a dissemination method controlled by the
association they had few constraints on the format. They could label the articles
with interesting and self-explanatory headings such as ‘coaching’ and ‘ask the
expert’ so that they would be compelling for the reader [94]. Each article was
summarised so that a titbit of information that showed the value of the article to
entice the member to read on. The coaching articles were written using a variety
of consultants to write non-opinionated articles on two topics. To ensure time
constraints would not prevent the completion of coaching articles the authors’
names were not given so that different consultants could write the articles if their

fellow consultants were unavailable.
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4.4.2 The Internet

The internet provides a place to distribute publications that would have
traditionally have been sent out in print. It has the advantages that the time to
distributing information is quicker than for hardcopy and usually less expensive

[15].

Online communities have previously been shown as a mechanism for collecting
information but they can enable the dissemination of information to members of
that community. The information disseminated will emanate from the TA
members as well as the TA staff themselves. Consequently the users of the
community suffer the constraints of this method, such as deciding what is
appropriate for the audience, rather than the TA. Although the TA should
mediate information exchanged [18]. Online communities are dynamic and
constantly changing [78] which would make it more difficult for a TA to support

such a method.

A website can be used to make information on technologies available. An
example is the Technology Watch (TW PRIME) website [95]. It has the aim of
informing PRIME (PRoducts with Interdependent Mechanical and Electronic
parts) manufacturers of technical developments enabling them to remain
informed [96]. Access to technical information is granted via their website [97],
in exchange for the user information submitted during registration. If a user
chooses not to register, then only publications that have already been available to
registered users for three months can be accessed. Government reports [3] about
TAs have advocated providing the ability for ordering publications, that is
technical publications, and booking events online. Including links to useful

information sources on a TA’s website can enhance the value of that website.

The subject matter of information to be generated for inclusion on the TW
PRIME website is determined with technology road mapping, which is a tool for
supporting innovation and strategy at a company, industry and national level

[98]. Articles and papers relevant to the subject matter determined are then
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written, edited and published on the website. Articles are written by PERA [52],

a technical consultancy, and others are commissioned [96].

Technology constraints can impact on the practicality of a website as a
dissemination method. There is the need for a member of staff within the TA to
have the capability and training to maintain it [15].Visitors to the websites of
TAs would become disinterested if updates were rare [3]. Furthermore, hosting a
website and keeping it up-to-date could be expensive for a TA. It is the tradition
of the internet that users intend to find information free of charge, which would
make it difficult for a TA to request payment for information provided via its

website.

4.5 Oral Communication

Face-to-face meetings, seminars, workshops, conferences and exhibitions are all
methods of oral dissemination [14]. It is believed that meetings are more likely to
draw attention to the information being disseminated than written information
and leads to a better common understanding, which is discussed in more detail in

Section 4.6.

An oral communication method is a conference. A conference is a prearranged
meeting for consultation or exchange of information and discussion [99].
Exchange of information is what a TA needs to nurture within its members so
that they can learn from each other. A UK government report on TAs [3] found
that those TAs that ran big exhibitions or conferences were looked upon with
envious eyes by other TAs as they had a good case to prove their worth. TAs that
ran conferences would reduce their weakness of not being able to prove the value
of subscriptions if members attended a conference free of charge or at a
discounted rate. Furthermore, the intensity of use of scientific conferences as an
information source in the pharmaceuticals, electronics and auto/machinery
industries is high [18]. The inference is that it would be a popular source that TA

members would use. However, the source of this information was from a survey
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of multinational companies. This would not necessarily represent the ‘average’

sized member of a TA, who is typically a small company.

A disadvantage of face-to-face meetings and conferences is the amount of time
they take, both for the attendee and organiser [14]. There is a high possibility that
an oral presentation is impeded, which is sometimes referred to as ‘noise’ [15].
For instance, the communicator themselves, such as a speaker at a conference,
may be biased or their interpretation of information may be disagreeable.
Information presented came sometimes be inflammatory and the audience may
disturb the presentation if they strongly oppose. This may be less the case for
technical information; however the audience may disagree with the credibility of

empirical data, for example.

4.6 Phases of Technology Dissemination

Some methods of disseminating information can be deemed as ‘poor’ and others
as ‘good’. Lichtenthaler [18] says that poor communication methods are where
information is not exchanged it the best way which is likely to lead to the author
and recipient(s) not seeing things in dissimilar ways — a state of heterogeneity.
For example, dissemination by email could be deemed a poor dissemination
method — in terms of reducing heterogeneity amongst a group — in comparison to
a telephone conversation. This is because email communication is staggered — a
recipient may read an email several days or so after it has been sent — whereas
telephone communication is instant if the recipient of the call answers. Secondly
there is less chance of impromptu remarks being made that may lead to other,
informative, conversations. An email can be drafted and amended before sending
whereas once something has said on the telephone it cannot be taken back.
Thirdly emails, such as online newsletters, are considered by some as ‘poor’
disseminations methods and that it can lead to sloppy communication with

information being sent out at the last moment that is not cohesive [82].

Figure 5 illustrates how a balance of poor and good communication methods can

be used to ensure that heterogeneity is maintained within an acceptable level —
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not above the ‘point of inefficiency’. Up to point one shows a phase of
conveyance where information is being disseminated to a group of people. The
line to this point is increasing in value on the y-axis, which indicates the diversity
of ways the group are interpreting the information being conveyed is increasing
from the intended interpreted (frame of reference). At point one a planned
meeting occurs which is considered a good communication method. It helps the
group realise what the true interpretation of the conveyed inform should be and
the heterogeneity reduces as they come to a common understanding, which is

referred to as a convergence phase.
At point two the heterogeneity has exceeded the point of inefficiency and this

requires an unplanned face-to-face meeting to bring about a phase of

convergence.
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4.7 Concluding Remark

The main groups of methods identified for disseminating technology intelligence
information were hardcopy, visual forms, electronic communication and oral.
The advantages and constraints for each dissemination method were given. This
would enable a TA to decide which methods were best for its members and

utilised its resources and capabilities best.

The time from gathering information to disseminating it is an important
consideration as a TA does not want to be seen to be promoting an obsolete
technology. Journals and papers would normally take longer to publish
information than an online newsletter generated by the TA itself. However,
credibility of a journal and paper would be higher than for an online newsletter
produced by a TA. The quality of staff that a TA has can influence the
dissemination method used. To have a chance of a paper being accepted by a
reputable journal the author would have to have good writing skills a good

understanding of their subject area.

Furthermore, the ease of extracting information from material disseminated by
a TA is a significant consideration. The NRC case study pointed towards the use
of bullet points. Visual forms can certainly aid understanding and these methods
are currently being developed and should be looked at in the future. The case
study also highlighted that the type of recipient determines the dissemination

method used.

The frequency that information is sent out can affect the success of
dissemination — if too much information is sent out it could annoy the recipient.
The point in time that information is sent out is crucial as a new technology can
become ‘old news’ very quickly. The dissemination method used dictate whether
a TA has control over frequency or not. A TA is unlikely to have control over the
timelines of a journal being published however it can have full control over its
own newsletter. There will very effective dissemination methods that a TA

wishes to use however the cost may be too high. No matter what dissemination
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method is utilised a TA must make it clear the information satisfies the ‘what’s-

in-it-for-me’ syndrome to entice the recipient to read, see or hear it.
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5 Strategic Assessment and Prioritisation of
Technology Foresight by Trade Associations

5.1 Introduction

When creating a strategy, objective six (Section 2.1), it is important to
understand the internal and external influences that may affect the desired
outcome. A Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis
tool is used to identify the factors that are likely to affect a TA that wishes to
provide technical information to its members. How a TA can conduct its own

SWOT analysis is also given.

5.2 Analysing Resources and Capabilities

A SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis is a tool
to assist forward planning by identifying the strengths, weaknesses, opportunities
and threats posed by a situation [100]. It has been described as the commonest

practical analyst tool used by consultants and executives [101].

Companies and organisations, such as TAs, do not exist in a vacuum. Instead
they operate in a complex environment that can have much ambiguity.
Understanding this environment is essential when an organisation puts together a
strategy [102]. The current technological advancements have increased the need
for strategic planning using tools like the SWOT analysis due to the increase in

information exceeding the rate of increase of knowledge [100].

There are many reasons for the popularity of SWOT analysis. It is familiar to
most and it is easily understandable by the user. Piercy ef al sees SWOT analysis
as a flexible tool that can incorporate other systems, such as market information
systems, when necessary. It offers a structured way of looking at factors that are

likely to affect an organisation’s future and helps realise whether it has an ability
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to exploit these factors in the future. It can take into consideration a mixture of
factors that are quantitative and qualitative, familiar or unfamiliar and those that
are known or half-known [101]. Information gathered by the information
collection methods identified in Chapter 3 can be entered into a SWOT analysis

to enable companies to utilise opportunities and to defend against threats [18].

Panagiotou [102] brings to light the deficiencies of the tool. The tool is rooted in
vagueness, relies on an oversimplified process and has many limitations. At the
tool’s inception in the 1950s its simplistic analysis was deemed satisfactory, but
today’s organisations need to deal with more complex environments when
formulating strategies. That said Panagiotou still considers SWOT analysis as a
valuable tool because it gets people to consider important aspects of their

environment and encourages them to organise their thoughts.

Many academics have tried to modify the SWOT analysis tool to try and
counteract some of the deficiencies. For instance, modified models have included
‘SOFT’, where the F stands for ‘fault’. Some have created new tools, like the
TOWS matrix. This tries to link internal strengths and weaknesses to external
opportunities and threats. Panagiotou believes that these ‘new’ tools are still
limited. Since TAs can be considered different to a traditional company, in terms
of its structure and income streams (Section 2.2), the SWOT analysis presented
in this dissertation will differ slightly to the traditional presentation of a SWOT

analysis in order to encapsulate some of these differences.

Panagiotou’s own ‘Telescopic Observations’ strategic framework tries to bring a
more systematic approach to environmental analysis. It categorises relevant
business environment variables using the acronym ‘TELESCOPIC

OBSERVATIONS’ (Figure 6).
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Figure 6: Panagiotou's 'Telescopic Observations' strategic framework
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When creating the SWOT analysis the categories of business environment
variables presented in Figure 6 were taken into consideration. Those that were
relevant were used. It is recommended that TAs conducting a SWOT analysis

should do the same.

Piercy et al thinks that the use of the SWOT analysis tool has become “sloppy
and unfocused” [101]. Reasons for this include the fact that the concept of the
technique is so simple that many people try to use it without any ‘real’
knowledge of the technique and how it should be implemented. A few rules for

using a SWOT have been proposed, which TAs should note:

1. Focused SWOTSs — the area to be evaluated with SWOT needs to be
defined carefully. In focusing on a specific area it will exclude non-
relevant input that can lead to a vague SWOT analysis. It should not be
too global in its scope. However, for the purpose of this dissertation the
scope needs to be comprehensive in order for it to be relevant to many

TAs, rather than the one

2. Shared visions — many sources ought to be involved in the pooling of
ideas for the SWOT analysis. By working together it can help bring a

team to agreement and can ‘flush out’ the disagreements

3. Customer orientation — when identifying the strengths and weaknesses
the only resources or capabilities that are recognised are those that would
be known and valued by the customer. This can be a difficult rule to
implement as people can find it difficult to distinguish between what they
think is important and what customers think is important. In many
instances people will claim that the same thing can be both a strength and
a weakness. Piercy feels that this means they have not gone far enough in
their statement. For example, it may be stated that a strength is “we are an
old-established Trade Association”, which can be a strength and a
weakness. This characteristic must be broken down into the aspects that

make it, Table 4.
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Table 5: Breaking down SWOT characteristics into the aspects that make

“An old established Trade Association”

Strength Weakness
Trustworthy Inflexible
Experienced Old-fashioned
Long established links with No innovation
government

Strengths and weaknesses included in the SWOT analysis should only be
those recognised by the customer. Sometimes the person conducting the
SWOT analysis will identify strengths and weaknesses that are not known
by the customer. These are often too important to leave out so they should
be presented beside the SWOT analysis diagram. As mentioned in
Section 2.2 TAs have difficulty in proving their value to members. Thus,
all strengths and weaknesses that the executive of the TA believes it has

will be included in the SWOT analysis diagram.

Environmental analysis — a mistake often made is potential strategies
are put down as opportunities, which is wrong in the eyes of Piercy et al.
The opportunities and threats exist only in the outside world, whereas a
strategy is created in-house to make the most of the SWOTs. For
example, reducing member subscription costs, to increase the number of

members, is not an opportunity; it is a strategy that could be adopted.

The process of the SWOT analysis can generate new ideas. These need to be

captured, even if they do not fit into the format of the SWOT, so a separate box

should be used. All of the above guidelines help structure the SWOT analysis.

The SWOT should be updated when new SWOTs come to light; in order to see

how it is likely to affect the strategy of an organisation [101].

A SWOT analysis has been included in this dissertation to bring together the

SWOTs that have been uncovered in the previous chapters and through the

research conducted. There 1s a mixture of factors that differ in their

characteristics, for example some are quantitative and others qualitative. For that
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reason it fits in with the recommendation of Piercy et al for using a SWOT

analysis.

Many sources were used as an input to the SWOT analysis: TA staff; TA
members; literature survey on TAs, and information gathering and dissemination;
consultation with academics in the field of engineering. The results are shown in
four tables labelled strengths, weaknesses, opportunities and weaknesses (Tables
5-8 respectively). In creation of the SWOT analysis the SWOTs were firstly
written onto post-it notes and organised into the quadrants of the SWOT analysis.
A group was used to create a ‘shared vision’ and to determine the relative
importance of each SWOT. The later helped to focus the thoughts of the
researcher and would enable a TA to address the highest priority SWOTs first.
The post-it notes were moved between the quadrants until the group had agreed
upon where it should stay. It is highly recommended that TAs do the same when

creating their analysis.

Table 6: Strengths of TAs who are considering creating a technical service for members

Variable Reference Strengths Description

number*
Economic / 11 Value of Technical advice was ranked as
environmental technical the second most demanded
considerations information service by members. A

technical service would fulfil
such a demand
Membership 5 Size of More members result in more
membership income that can be used for the
technical service. Also, there
will be many members as
sources of information. Greater
economies of scale come from
a larger size
6 Supply chain If the entire supply chain is in
membership then the different
tiers could supply technical
information that would be
useful to the others
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Variable

Reference
number*

Strengths

Description

Organisational
structure

Political

Resources

12

Flexible

Staff

Graduates

Coherent voice

Industry
knowledge

Established
links with
government et
cetera

Economies of
scale

There are no hard and fast rules
for what a TA should be.
Modern TAs are quick to
change. A TA should be able to
adapt quickly to suit the needs
of a technical service

Quality of TA staff has been
raised. Better staff ought to
lead to a better service

The number of graduates
employed by TAs has
increased. 'New blood' can
bring new ideas for developing
a technical service. Young
graduates are usually energetic
so are likely to progress
quickly

Rationalisation of TAs has led
to a more coherent voice.
Organisations, such as
government, are more likely to
pay attention to the views of
TAs on technology
Established TAs know their
industry. This will help a TA
decide what technologies are
appropriate and where they can
be sourced

Some TAs have had links with
government since the 1880s.
These contacts can be useful in
finding funding for technical
projects and are useful for
keeping up-to-date with what
technologies are promoted by
government and other
organisations

TAs can benefit from
economies of scale due to their
many members. Therefore,
outside technical related
services could be obtained at a
cheaper rate
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Variable

Reference
number*

Strengths

Description

Societal

More

economical

Trustworthy

Rationalisation of TAs through
reducing the number of them
has resulted in more
economical use of resources so
that TAs can survive. A
technical service run in a frugal
way should increase its chances
of succeeding and being cost
effective

A TA is able to collect
sensitive data from companies
to provide industry
perspectives. Companies
should feel more at ease in
sharing information or working
with a TA as they are often
considered impartial

*Corresponding to the SWOT diagram in Figure 7

Table 7: Weaknesses of TAs who are considering creating a technical service for members

Variable Reference Weaknesses Description

number*

Communication 15 Contact Lack of expertise to effectively
management utilise contact management
systems systems. An effectively used

system would help organise
contacts for gathering and
disseminating information

16 Unnecessary Typically too much

correspondence information is sent out and the

right information is not sent out
at the right time. If the same
occurs for technical
information members would
become disinterested

Parameters 17 Value of It is difficult for a TA to prove
subscription the value of members

subscriptions, especially for
intangibles
18 Mechanism for  Usually unable to get adequate
feedback feedback from members, for

example low response rates to
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Variable Reference
number*

Weaknesses

Description

21

Resources 13

14

19

Technological 20
advancements

Intangible
benefits

Subscription
rates

Technological
knowledge

Trade
Association
resources

Website

questionnaires. Feedback is
needed to improve services and
to prove the value of a service
to members and the TA board
Not easy to show the ‘worth’ of
intangible benefits using
parameters

TAs in the past have been
reluctant to increase
subscription rates. In order to
provide a quality technical
service revenue may need to
come from increased
subscriptions

A TA cannot be expected to
have enough staff to be
‘experts’ in all technological
fields of its members

Many TAs do not have the
resources they need to be
effective. Industry is not
prepared to provide the funds.
There may not be enough
resources to have extensive
personal contact with members,
which is a pre-requisite to
successful transfer of tacit
knowledge

Some TAs have not yet fully
embraced the benefits of
having a good website. An out-
of-date website could result in
less hits reducing the chances
of members seeing information
on the technical services

*Corresponding to the SWOT diagram in Figure 7

Table 8: Opportunities for TAs who are considering creating a technical service for

members

Variable Reference
number*

Opportunities

Description
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Variable Reference Opportunities  Description
number*
Alliances 28 Collaborations  Collaborations can increase the
(including resources available to gather
partnerships, technical information
networks and
joint ventures)
29 ‘Star scientists’ Through participation in
government projects access to
‘star scientists’ can be gained,
who could provide a good
quality source
30 Contacts Further contacts with
government (both UK and
European), other TAs and
interest groups could provide
leads for new technology ideas
31 Trade Mergers with other TAs would
Association mean that resources could be
mergers shared, resulting in better
efficiency. Access to more
members would increase the
many sources of information
Competition 32 Member Some companies, especially
competition large ones, come into
membership to keep an eye on
their competition
Economic / 23 Fear of Fears over the UK economy
environmental recession going into a recession can
considerations create a need for companies to
offer ‘more’ through increasing
their technical competencies
24 Escalating Increased costs of research and
research and development may make
development companies more open to
cost receiving research and
development information from
outside its organisation
25 Shorter Shorter technology life cycles
technology life  suggest that the cost of research
cycle and development will increase
as more effort will be needed to
keep up-to-date. This may lead
to companies to use more
sources for information rather
than from in-house
Information 34 Technology There are a multitude of
gathering intelligence methods available for gathering
methods information that a TA could

use
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Variable

Reference
number*

Opportunities

Description

Members

Organisational
structure

Resources

Technological
advancements

35

36

22

33

26

27

37

Many sources

Migratory
knowledge

‘Going native’

Informal
contact

Funding

Case studies

New

communication

media

Sources include members,
external expert networks, and
internal informants. Many
sources should imply that there
is lots of information out there.
A TA could be selective in the
source of information so that
the ‘best’ information is
sought. The risk of information
‘drying up’ is lessened
Migratory knowledge can be
easily turned into a physical
format. Less effort would be
needed by a TA to create this
type of information into
something useful

The ‘going native’ attitude of
UK subsidiaries of
multinational companies means
that they are keen to do more to
compete against other
subsidiaries

Informal contact is a pre-
requisite to formal co-
operation. A TA should
embrace informal contact to
assist in creating formal co-
operation for technical projects
Funding can be used to address
any deficiency in resources for
the technical service capability.
For example government and
venture capital funds can be
possible areas of funding

Case studies are available that
can promote the benefits of
how technical
information/services can be of
benefit to the members

New formats for
communication, such as online
conferencing, can lead to more
efficient and effective
communication of technical
information. If the quality of
communication is high then a
member is more likely to use it
well
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Variable Reference Opportunities  Description

number*

38 New New software can make it
monitoring easier to gather technical
systems information, such as website

monitoring tools

39 Data storage Information storage is

becoming smarter. Systems can
make it more accessible
through a search engine

*Corresponding to the SWOT diagram in Figure 7

Table 9: Threats to TAs who are considering creating a technical service for members

Variable Reference Threats Description

number*
Alliances 48 Member Mergers between companies
(including company can result in sectors being
partnerships, mergers made up of fewer companies,

networks and
joint ventures)

Competition 40

41

42

Large member
companies

Other Trade
Associations

Opinion

which can result is less income
for TAs. Hence, less resources
available for a technical service
capability. There would be
fewer members to make up
part of the many sources for
technical information. Larger
companies present other threats
for TAs (see below)

Generally large companies that
are dominant in their sector are
not interested in the work of
their appropriate TA.
Additionally they can have
direct links with government
and hence could influence what
areas of technology should be
funded

TAs could offer technical
services that are in competition
with each other. Secondly, new
TAs that occur because of a
single current issue are more
likely to be ‘flavour of the
month’

Ineffective TAs that are kept
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Variable

Reference
number*

Threats

Description

Communication

Information
gathering

43

44

64

54

55

56

57

Foreign
member
companies

Movers and
shakers

Communication
media

Key member

companies

Unexciting
technology

Information
distortion

Embedded
information

afloat may give the TA
industry a bad name

Foreign companies that may be
in membership could use
information that is meant for
UK companies only
Companies that are seen as the
‘movers and shakers’ typically
see TAs as slow moving and
consensus seeking so may not
support TAs setting up
technical service capabilities
‘Poor’ communication media
can lead to sloppy
communication and a high
state of heterogeneity can
occur. This could lead to a TA
becoming out of touch with
technologies that members
need

Key companies that are not in
membership may have
desirable information that a TA
will not be able to have access
to

If exciting technical
information cannot be found to
disseminate then members may
become despondent to
technical information
disseminated by a TA

If the many sources of
information are not motivated
to contribute to the TA there
could be a risk that any
information sent in is
inaccurate or distorted
Information can be embedded
in social reactions and is slow
moving. This type of
information will be difficult to
obtain, but may be important
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Variable Reference Threats Description
number*

Organisational 58 Lost An important contact that

culture relationships provides technical information
could leave their current post,
which would remove the
information sources. For
example, established
relationships with company
Chief Executives can be lost as
a result of the ‘Four Years and
You’re Out’ syndrome

60 Research ethos  Technical information cannot

become an input in the
innovative activities of a
member until they conduct
their own research. A TA will
be unable to control whether a
members technology strategy
is in line with its own

Organisational 65 Inter- Members may be

structure organisational  inexperienced in managing
co-operation by inter-organisational co-
members operation

Parameters 49 Deficient Lack of feedback from
feedback members could lead to the

technical service capability
being developed into
something that is not what
members want

Political 53 Government Negative government opinion
on TAs could result in lack of
help/funding. Also,
government may not listen to
TAs about technical issues. UK
government powers moving
from central state to regions,
such as Regional Development
Agencies, could make it more
difficult for TAs to impact on

government
Resources 45 Volatile Income from membership
subscriptions subscriptions can be volatile. A

reduction of income from
subscriptions could restrict
what can be done for the
technical service capability
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Variable Reference Threats
number*

Description

46 Sources

47 Member
resources

Societal 52 Wrong
networks

59 Apprehension

61 Societal
settings

If a wrong type of source is
used for the wrong sector this
could lead to technical
information being seen as
inappropriate

There are a high number of
small companies in
membership of TAs. Smaller
companies are less likely, than
a larger company, to have
financial ‘slack’ to afford extra
services on top of their
subscriptions. Furthermore,
members may not have the
appropriate equipment or
resources to take advantage of
new technologies
disseminated. Industry may not
be prepared to support their
TA, either by not preparing
funds or through Board
Members not making a
commitment

A good technology cannot be
taken advantage of unless the
company is in the right
network or community
Employees of member
companies may be
apprehensive about sharing
their knowledge in fear that
their value will be reduced if
they share their knowledge
with other colleagues. Member
companies will be reluctant to
contribute information about
critical technologies

Points of friction can occur
between people in companies
that have different cultural
backgrounds, this could
impede technical
collaborations. There is
difficulty in encouraging
reciprocity
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Variable Reference Threats
number*

Description

Technological 50 Slow uptake
advancements

51 Internet

62 Superseded
technologies

63 Ineffective
systems

There could be difficulty in
getting members to use new
technologies in
communication. Slow uptake,
by members, of the
technologies disseminated
could result in them missing
out on the time when it offers
them a competitive advantage
The tradition of the internet is
to obtain information free of
charge. This could be a
hindrance for TAs charging for
technical services. Members
may sought technical
information from the internet
rather than from their TA
Lock-in on technologies that
have been superseded could
end up with a route being
followed that does not bring
members a competitive
advantage

Ineffective systems externally
provided for gathering or
disseminating information
would waste resources

*Corresponding to the SWOT diagram in Figure 7

5.3 Prioritised use of Resources and Capabilities for

Technology Foresight

Figure 7 is the SWOT analysis diagram that shows the strengths, weaknesses,

opportunities and threats (from Tables 5-8) that may affect the desired outcome

of providing technical information to UK TA member companies. This provides

a quick reference to the SWOTs so that they can easily be taken into

consideration when formulating strategies. Each SWOT is numbered, which

refers to the number in column two of Tables 5-8, providing a description for

each SWOT.
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The SWOTs have been prioritised in each quadrant, showing the SWOTSs with
the highest relative importance at the top and the SWOT with the lowest relative

importance at the bottom.
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5.4 Technology Foresight Approaches by Trade
Associations

5.4.1 Value of a Strategy

A strategy can help induce an understanding of the need to use different
information gathering and dissemination methods. It increases the chance of a
TAs staff and its members approach being inline and hence a shared vision. The
value of technical information can be threatened if there is no or a poor strategy

to utilise the current assets of an organisation [11], that is to say a TAs strengths.

5.4.2 Strategy for a Technology Foresight Approach by Trade
Associations

Taking into consideration the SWOT analysis a strategy is proposed for the
provision of engineering technical information by a TA to its members. This was
then implemented using a test-bed TA (Chapter 6), which makes particular
reference to why certain processes were chosen to employ the proposed strategy,
relating them to the strengths, weaknesses, opportunities and threats to
establishing a technical service. The strategy and implementation was influenced
by the resources and needs of the test-bed TA; however, the TA used was
representative of a typical TA (Section 6.2). Lessons learned from
implementation are then taken into consideration in creating a final, updated,

strategy for other TAs to use (Chapter 7).

The three principal components that form the strategy are:
1. Utilising IT communication capabilities
2. Newsletters
3. Collaborations

Each one will be discussed in turn. An employee of the TA needs to be
nominated to perform the role of Technology Intelligence Specialist (3.3.9) and
will therefore oversee the implementation and functioning of the three principal

components.
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For the provision of technical information to TA members’ to be successful the
leader of the TA needs to fully support it. To ensure that the staff of the TA
aspire to make the service a success techniques for managing and motivating

personnel can be employed (Section 3.3.10), such as rewarding and training staff.

5.3.2.1 Utilising Information Technology Communication
Capabilities

An online community, made up of the TA members, is to be set-up. Due to the
impracticalities of using an intranet to set-up an online community (Section
3.3.8) this method should not be used. Instead freely available services, such as
Google Groups, will be utilised. An online discussion forum will be set-up. The
TA will monitor the messages posted in order to gather technical information
from discussions and to moderate messages. A clear statement of the purpose of
the forum — to discuss technical related matters — must be given in order to
reduce the likelihood of irrelevant messages. Setting up pertinent topics at the
beginning will provide an example of a suitable use. A controversial statement
ought to be posted first of all so that it generates interest from within the

membership.

Online meeting tools should be made use of for technical seminars and also to
support collaborations. Access to state-of-the-art technology does not guarantee a
successful online community [78]. For that reason the TA will need to ensure
members’ would have a need for the online community [103]. The stratagem is
to initially support the use of online meetings with partners in collaborative

projects and then promote the success of its use to the rest of the membership.

5.3.2.2 Newsletters

Hardcopy technical newsletters will be used to disseminate technical information
to members once a month. The aim of these is to offer members a single source

where they can scan for information on technical advances in their industries.
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Figure 8: The screening process for technical dissemination.

Figure 8 shows the six stage process for producing the technical newsletter,
which is loosely based upon the approach of TW PRIME. To begin with
technical information will be gathered. Taking into consideration primary and
secondary sources of information (Section 3.2) the following route, in order,
should be taken by a TA when sourcing technical information:

1. External secondary sources

2. External primary sources

This follows the recommendation by West [14] but does not recommend using

any internal sources. This is because a TA does not typically have a large number

- 86 -



of technical staff or publications to call upon within itself. A main reason for
searching for secondary sources is that they are typically inexpensive. Also,
external primary sources are more difficult to source information from, such as
embedded tacit knowledge. It would be ideal to get as much tacit information as
possible as it is by and large unique. On the other hand it is difficult to tap into
and therefore a TA may not have the resources to spend on obtaining this type of

technical information.

The choice of sources and methods for collecting information has been narrowed
down in Section 3.2 and Section 3.3 respectively. As many of these as possible

ought to be used.

The second stage of the process, assessment, is where the TIS assesses the
articles that have been submitted and decides which ones will be included. When
intending to utilise a source its credibility (Section 3.2) should be assessed
according to the advice given by Burnett [15] and West [14]. The TIS will assess
the credibility of each article as well. For TW PRIME all authors were legally
bound to follow the house style and not to infringe copyrights or plagiarise [96].
To make certain that the TA does not infringe copyright nor other laws relating
to publication of other people’s information the TA has to ask for information
sources to be provided, thus enabling the TA to assess the risk. Next the articles
chosen will be reviewed in more detail and any necessary changes will be made

by the TIS. Once changes have been made the article will be assessed once more.

The accepted and revised articles will then be put into the appropriate format that
the newsletter will take. The articles will be of minimal length, approximately
150 words, taking into consideration the busy schedules of members. It will be
printed in black and white, to save money, on two sides of A4 sized paper.
Consequently space is limited and will help to reduce the possibility of
‘information overload’. Contact details for the each author will be given at the

end of their article providing a route for further information.

Subsequently the newsletter will be published and distributed. The newsletter

will be sent out by post to the contacts that the TA has on its contact management
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system. Understanding the type of recipient of the newsletter is imperative so
that it can be aimed at the main group of reader. Different groups may have
different technical and financial capacities and interests. For instance, senior
management might have a better interest or capacity for the financial benefits of
a technology than the technical, and vice versa for an engineer [83]. The target

recipient group will be technical managers within member companies.

Members, including a steering group, will be invited to provide feedback, which
will be used to improve future newsletters. This is to ensure that the newsletters
will be “market pull” focused; therefore, only technologies that members
necessitate will be included. It is important to consider technologies vs.
products [161]. Technologies and products bring opposing perspectives in that
technology drives excitement and creates new markets, “technology push”,
whereas the market should dictate the product and technology directions,

“market pull”.

5.3.2.3 Collaborations

To take advantage of the benefits of collaborations, as mentioned in Section
3.2.7, a TA should partake in collaborative research projects. It will have to
endeavour to join collaborative projects where there is funding available, which

has been identified as an opportunity for TAs.

Both national and international collaborations will be suitable. However, the
inherent difficulties associated with cross-border collaborations need to be taken
into consideration (Section 3.2.7) — there is a higher failure rate for these types of
collaborations. The TA can apply some techniques to help make collaboration
more successful. For example, creating an appreciation of each person’s role
within a collaboration through listening to their description of work. It is crucial
that for coordination and communication purposes that information that stems
from collaborations is put into a migratory form, such as a report, so that it is not

difficult to extract.
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Personal observations (Section 3.2.11) can be used to gather information from
meetings and demonstrations that may be held for a collaborative project. If the
TIS partakes in the collaborations he or she would be better equipped to explain
the project and its results to members. This also needs to be put into a migratory

form and should be supported by other reports that are an outcome of the project.

5.5 Concluding Remark

The TA resources and capabilities for technology foresight were analysed. A
SWOT analysis tool was used to do this. The main reason for using this tool was
because of its simplicity of use. However, to avoid sloppy and unfocused use of
the tool, which had been highlighted by Piercy et al, techniques for using the tool
were given. One way in that the SWOT was modified was by putting the SWOTs
in priority order. This resulted in a prioritised use of resources and capabilities
for technology foresight that successfully extracted 65 SWOTs from research

that had been described in previous chapters of the dissertation.

The generic SWOT, Figure 6, was taken into consideration to create a strategy
for a technology foresight approach by TAs. Three main components make up
the strategy:
1. Utilising IT communication capabilities — freely available services will
be used to set-up an online community.
2. Newsletters — a six-stage scanning process for technical dissemination
is given.
3. Collaborations — it was recommended that the TA participates in
collaborative research projects where funding is available. It was
cautioned that there are inherent difficulties with cross-border

collaborations.

Emphasis had been put on the importance of a Technology Intelligence Specialist
(TIS) to oversee the implementation and functioning of the technology foresight
approach. Additionally, the TIS would better be able to assess the credibility of

information sourced, which had been recommended in past research by Burnett
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and West. The following chapter (Chapter 6) provides the results of

implementing the proposed strategy.
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6 Investigation of Prioritised Technology Foresight
Practises for Trade Associations

6.1 Introduction

In Chapter 5 a strategy was developed for a TA to provide engineering technical
information to its members. The GTMA (Section 2.4) was selected as an
appropriate TA against which to implement the strategy and determine its
effectiveness. The GTMA was deemed an appropriate test-bed as it represented a
typical TA due to the following main reasons:
¢ Considering it has been in existence since 1942 it has experienced the
pressures, such as rationalisation (Section 2.2), that has been inflicted on
TAs over the years.
e [t offered a sizeable majority of the main services offered by TAs in
general (Section 2.3).
e Typically TAs membership is made up mostly of small sized companies,
less than 30 people. Ninety percent of the GTMA’s membership is made

up of small sized companies.

To be able to assess the implementation of the strategy feedback is required.
Section 6.2 highlights difficulties associated with obtaining feedback and

provides some techniques that can assist in getting feedback.

This subsequent section then describes how the three principal components of the
strategy were implemented and provides the results from feedback gained:

1. Utilising IT communication capabilities (Section 6.3) — a discussion on
the freely available online meeting and discussion tools implemented is
given.

2. Newsletters (Section 6.4) — as per the strategy hardcopy newsletters were
implemented. Acting on feedback from a questionnaire the newsletters
are then sent out as an online newsletter. The more automated less
obtrusive parameters used to obtain feedback from the online newsletters

1s then discussed.
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3. Collaborations (Section 6.5) — action research, based upon the test-beds
experience win five international research projects, provides

recommendations on how a TA can work better in collaborations.

The implementation and results of an additional component, conferences
(Section 6.6), is also given. The results presented are from a questionnaire

administered at a technology conference held by the test-bed TA.

The main findings from the results are then given in Section 6.7 along with their
relation to previous research and how the research in this dissertation has

contributed to the research.

6.2 Methods for Obtaining Feedback from Trade
Association Members

In order to assess the proposed strategy feedback must be obtained. Gathering
feedback needs to be a continuous process, which leads to an updated strategy,
due to the ever changing needs of members and the dynamic nature of gathering
and dissemination methods. Boleat [106], a specialist TA consultant, highlights
the difficulty of getting feedback particularly from TA members; it is described
by him as “horribly difficult”. In his former role of Director General of the
Association of British Insurers — the biggest UK TA — he said they would “get
minimal feedback from members and what they [the Association of British
Insurers] got back was rubbish” [107]. This is supported by Bartholomew et al
[108] who states that obtaining a sufficient response rate remains a key

challenge.

Response rates are typically higher when trust exists between the organisation
administering the questionnaire and recipient. The SWOT analysis (Figure 7)
shows that trust between a TA and its members is a strength; hence it utilised to

increase response rates.
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Low sample sizes for feedback can lead to unrepresentative results that can be
affected by bias, that is to say a biased result would affect the results less in a
larger sample than a small sample [109]. The Trade Association Forum [110] and
the DTI both promote the use of membership surveys. For that reason it was
important that the GTMA implemented parameters and methods to gain
feedback, which other TAs could easily apply. On the other hand Phaal [111],
Senior Research Associate at the Institute for Manufacturing, University of
Cambridge, warned that ‘searching’ for statistics could negatively narrow the
scope of creating a technical service capability for TAs. It is best to go with
someone’s ‘gut instinct’ as to whether a technical service is valuable or not.
Surveys can be used to get an insight into ‘gut instinct’. Boleat supports this by
saying “often the best way of getting feedback is literally talking to members”
[107].

Written questionnaires can be considered a better way than talking to get
feedback as recordable (migratory) data is produced. Questionnaires can be
administered orally by an interview. Written questionnaires are more likely to
result in uninfluenced responses than oral questionnaires as there is no
interviewer that can affect the recipient’s responses. Recipients are also more
likely to be more honest with their answers when compared to an oral interview
and inaccuracy of recording responses is eliminated. Questionnaires were the
main method employed to obtain feedback from the members of the TA with
which the strategy was implemented. They have been a popular method of data
collection in small business research [108]. Possible reasons for this are that
other methodologies, like field research, demand more time from the recipient.
Small companies, which represent a majority of TA members, generally have

less time and money than large companies to deal with research.

In preparing a questionnaire thought was given to the questions and their
wording. To retain the recipients interest the number of questions was limited
and a range of question and answer types were selected appropriately [112].
Structure also influences the effectiveness of a questionnaire; the sequence of
questions has to take a logical approach which makes it easier for a respondent to

work through it. If a respondent answers questions in a random order the
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responses are not ‘developed’ by the sequence, therefore, they are effectively
answering a different questionnaire [113]. Peterson [112] also provides helpful

information on structuring questionnaires.

Questionnaires can take hardcopy or electronic format. The former is often
referred to as a mail survey. Jobber et al [114] and Drummond et al [109] believe
that postal surveys are a cost-effective research tool, although cost advantage is
reduced if a low sample size is obtained. Email surveys or those conducted via
the internet can be used. Benefits over hardcopy include cost — no postage or
stationary required — and the ability to track and define mailings is better than
postal surveys [92]. Disadvantages include the need for recipients to be computer
literate and there is the possibility of the recipient not receiving the questionnaire
if it is screened out by a SPAM detection system (Section 6.4.2). Further benefits
of hardcopy and electronic questionnaires are that the respondent can complete it

in their own time.

Techniques, developed from industrial case studies, can be applied to increase
response rates:

1. Using a suitable database [92]

Endorsement of questionnaires [108]

Prior notification by telephone [114]

Prepaid monetary incentive [114]

Stamps on hardcopy questionnaire return envelopes [114]

IS U T e

Anonymity [114]

A questionnaire can be endorsed by another relevant organisation. For example,
a questionnaire on teaching practises maybe endorsed by the National Union of
Teachers, which would show approval by a relevant credible organisation that
the questionnaire is suitable and worthwhile. It has been shown that endorsement
of a questionnaire resulted in a recipient being 1.4 times more likely to respond
to a questionnaire than one that was not endorsed [108]. This could be used
advantageously by a TA if it were to gain endorsement by reputable

organisations, for instance universities. According to Jobber et al [114] an
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organisation is expected to reciprocate the value added by an endorsement so that

the equilibrium is kept between the two parties.

6.3 Utilising IT Communication Capabilities

A Knowledge Transfer Network (KTN) is a national network, within the UK, in
a specific field of technology or business application [115]. A network can
consist of many organisations, businesses, universities, research and technology
organisations and other intermediaries. A variety of activities and initiatives are
provided to facilitate the exchange of knowledge and increase innovation

amongst the community.

As stipulated by the strategy the GTMA has made use of a freely available
service for creating an online community. These were offered through the
Electronics-Enabled Products KTN (EEP KTN) [97]. The KTN presented an
opportunity for GTMA members to become a trial micro-community within their
KTN. The EEP KTN was chosen because it was able and willing to support the
GTMA in creating its micro-community. Stokes and Palmer [96] highlighted that
“innovation amongst our [their] audience members might be much improved if
we were to make a concerted effort to recognise one another and record and then
communicate among ourselves the knowledge we have accumulated to date”.
The GTMA has pursued this path by encouraging this in the members’ ‘micro-

community’.

The first group to be registered on the KTN was the UK consortium members of
a European collective research project [116], T-ForM [117] (Appendix 5). Before
registration the GTMA obtained permission from each member, as their details
would be shared with the KTN administrator. Initial engagement of members
was face-to-face at a meeting so that benefits could be conveyed so that a state of
heterogeneity could be achieved (Section 4.6). A key issue for some online
community designers is encouraging empathy and trust within an online

community [78]. This already existed as a strength for TAs (Figure 7).
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As suggested by the strategy a need for using the online community was created.
The first group selected for registration, T-ForM members, were contracted to
work together on a project, which should have encouraged participation in the
online community. This group was then to be used as an example group to aid
introduction of other groups by showing what they could have, hence, creating a

demand.

Sufficient feedback from the T-ForM group on the use of the online software was
not obtained. For future feedback approaches particular attention ought to be
given to feedback regarding the three key factors that De Souza et al [78] stated
that the success of an online community depends upon: social; software

functionality; usability.

Online facilities, offered through the KTN, ensured that the GTMA did not need
to invest in advanced IT but simultaneously ensured that members had access to
the latest internet developments including document sharing, web meetings and
other remote working activities. This counteracted the TA weakness of limited IT

equipment and knowledge.

Interwise [118] is an online conferencing system, with the capability for users to
share documents and communicate via the PC. Online meetings can be recorded
allowing those absent to playback the meeting at their convenience. A number of
successful online technical meetings have been held by the GTMA, none of
which were formally assessed by participants. It is vital that feedback is obtained

so that it can be gauged whether the facility is of value to members.

Online discussion boards were also offered through the KTN. The GTMA
encouraged members to use such a tool, offered through the KTN, to discuss
technical issues. As identified in the strategy irrelevant messages can sometimes
be posted onto a discussion forum if it is not moderated. This can be overcome
by enhancing the software to filter out these messages or by adding structure to
the community, including moderators or norms with clear statements about the

purpose of the message board [78]. There was no control over enhancing the
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KTN software. However, the GTMA issued clear statements about the purpose

of the online discussion boards.

In line with the strategy it was intended that a controversial statement would be
posted first all of to generate a response from members. This was to focus on
work the GTMA and author of this dissertation had completed on ‘the real cost
of tool, die and mould manufacture’. A copy of this paper can be found in
Appendix 1. Due to time restraints the GTMA was unable to use the forum with

its members.

6.4 Assessment of Trade Association Newsletters

The two types of newsletter created by the GTMA are described in Section 6.4.1
and Section 6.4.2. The first type was hardcopy and was implemented in line with
the strategy. The second, which was a progression from the first, took an online
format. This led to a revised strategy for newsletters. The feedback from the
recipients of the newsletters is treated separately for each so that the
chronological order that each was developed in is reflected. This is especially
important as the results of the first hardcopy type instigated the creation of the

next.

6.4.1 Hardcopy Newsletter

The newsletters created for the GTMA were entitled ‘“Technical Briefings’ (TBs).
The first (Appendix 2) was created using the six-stage process given in the
strategy (Figure 7). The articles covered a mixture of technologies including
laser sintering; graphite selection; Electric Discharge Machining (EDM); High

Speed Milling (HSM); acoustic emission; on-machine verification.

For the gathering stage rather than utilising a majority of the sources and
gathering methods the main sources used were the GTMA’s many members —
taking advantage of the opportunity (SWOT 35) shown in the SWOT analysis

(Figure 7). This was mainly because time was not available to spend on
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employing the different collecting methods to extract information from many

sources.

The size of a TAs membership (SWOT 5) would be considered a strength here as
more members reduce the threat of lack of sources. Further to this, using
members would give members an opportunity to promote their products/services
to other members, who could be potential customers. This is likely to be seen as
promotion that can be assigned a value that can be seen as a tangible benefit of
membership, hence addressing the weaknesses of ‘value of subscription’ (SWOT

17) and ‘intangible benefits’ (SWOT 21).

The assessment stage was adhered to and was completed by a TA employee
performing the role of a TIS. However, due to time constraints, credibility was
not assessed in the way recommended by Burnett [15] and West [14]. As the
strategy suggested the GTMA requested that authors provided information on
sources that they had used. This was never provided, mainly because the
information sourced internally from within the company providing it. For that
reason a non-liability statement was given at the end of each TB. Changes

required for an article were completed by the TIS.

The format was exactly as set in the strategy. It was distributed by post to all
GTMA members, of which there were approximately 300. The principal targets
were company managers, who were typically the initial recipients of GTMA
information. Ideally the recipients should have also of been technical managers.
It was not possible to differentiate between the types of manager from the data
held by GTMA. This highlighted the generic weakness of TAs of ‘contact

management systems’ (Figure 7).

The experience from producing the first issue was used to improve the
subsequent issue. A steering group could not be put together to facilitate
suggestions for improvements as not enough members could be convinced to

participate.
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Further information, in the first issue, was accessible using direct links to the
source of information. In the successive issue these links were not provided and
instead members were encouraged to contact GTMA for supplementary
information. This made it possible to monitor the demand for supplementary
information. The second issue was produced in colour and included figures,

hence making it more visually more appealing (Appendix 3).

6.4.1.1 Questionnaire

A questionnaire (see Appendix 2) was incorporated into the first TB, which had
been sent to 300 member companies. In addition to obtaining basic contact
information about the respondent two questions were asked. One asked for the
respondent’s view on the format of the TB and the other about what they would
like featured in future issues. No responses were received. This was indicative
that ‘mechanism for feedback’ is a weakness for TAs that wish to run a technical
service (Figure 7). Without feedback the GTMA would not be able to determine
what members wanted. Jobber er al showed that giving an incentive increased
response rates (Section 6.2). An incentive had been used in the first TB to
encourage completion, which was to enter participants into a prize draw to win
having an article on their company featured in the next issue. The zero return rate
of the questionnaire indicated that this incentive was not enough to encourage a
good response rate. For that reason a personal incentive, shop vouchers, was
exploited to encourage completion of the questionnaire in the second issue.
Online survey software, QuestionPro [119], was used to create the questionnaire.
A copy of the questionnaire is contained in Appendix 10. A hyperlink to the
website that hosted the questionnaire was given in the TB. The survey software
automatically collated the results so that time did not have to be spent by the TA

on this task.
The sample size for the second issue of the TB questionnaire was 11 companies.

The questionnaire had been sent with the second issue of the TB that had been

sent to 300 companies. Therefore, the return rate was 3.7%.
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Figure 9: Column chart to show the reaction of members to the second Technical Briefing

There was a significant improvement in the number of companies that completed
the second questionnaire. The results showed that all recipients had a favourable
reaction to the TB (Figure 9). Half of those thought it was ‘very good’.
Approximately one third thought that the TB was ‘good’. No one considered it as
‘excellent’ (the highest possible score) or as being ‘poor’ (the lowest possible

score).

Table 10: Comments on what GTMA members liked the most about the second Technical
Briefing

What do you like most about the Technical Briefing?

1. Imparts knowledge in areas of previous little known involvement
Targeting to specialist technologists

This one is not applicable to us

Not sure if there is anything

As I have only received a couple of briefings it is too early to comment
Brief and punchy

To the point and quick to read

Short and to the point

b Ol OV o B

A source of information on new developments
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Table 10 shows the free text comments given in relation to what members liked
most about the second TB. Members predominantly commented that they liked
the TB because it was ‘brief and punchy’. Several respondents felt that they had
not seen enough TBs to have decided what they liked best. Comment 3, about the
TB being inapplicable, was unexpected. There could be a number of assumptions
made as to why the respondent thought it was inapplicable. For example, the
technologies covered might not have been directly relevant. Alternatively, the
respondent may have joined the GTMA to sell to fellow members; hence, they
might deem learning of new technologies irrelevant. Comments 1 and 9 signified
that the TB’s main aim of disseminating new technical information had been

met.

Only one comment was given about what members least liked, which was that
there were not enough industry related examples of the technology presented in
the TB. Elucidation of this comment was sought from the member that had made
it. The member indicated that where possible, each article that covers a new
technology should be supported by a case study that mentions both the positives
and negatives. As the comment was made by just one member other members
were briefly consulted. Support was given to the idea, with most saying that
mainly positive case studies would increase their confidence in using
technologies. The idea was implemented into the successive TB. The GTMA
stipulated that case studies should be based upon its members. This would

increase the number of members who gained promotion through the TB.

Rather than just find out if members thought the TB was good or not it was
important to find out what specific elements they liked or disliked, such as the
usefulness, technical quality of articles, layout and article length. The
perspectives that members had on these are given in Figure 10 to Figure 13. A
majority of recipients thought that the usefulness of the TB was ‘good’ (46%),
28% thought it ‘fair’ and 18% saw it as ‘poor’. Only 9% considered the

usefulness to be ‘very good’ and no one chose ‘excellent’.

- 101 -



All respondents perceived the technical quality of the articles to be good or very

good, with good receiving the highest percentage of 60%.

Again all respondents thought that the layout of the second TB was ‘good’ or
better. A significant majority, 70%, rated the layout as ‘good’, followed by ‘very

good’ and ‘excellent’, with 20% and 10% percent respectively.

Almost all of the respondents, 91%, judged the length of the TB articles
(approximately 150 words) as being the suitable length, reinforcing that the
strategy was acceptable. Only the remaining 9% believed that articles should be

shorter. No one wanted the articles to be longer.

Previous research had shown that keeping description in a technical newsletter
would fit in with the busy schedules of management. It was unexpected that the
remainder thought that the articles should be shorter. Making them any shorter
would make the task of conveying the technical information very hard.
Experience in producing the TB highlighted that companies themselves found it

difficult not to exceed the word limit when submitting an article.
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Figure 10: Column chart to show how useful members thought the second Technical
Briefing was
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Figure 11: Column chart to show how members perceived the technical quality of the
second Technical Briefing articles
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Figure 13: Bar chart to show whether the recipients of the second Technical Briefing
thought the article length should be less than, equal to or more than the length of articles in
that issue (approximately 150 words)
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Figure 14: Bar chart to show the recipients average ranking of formats for how technical
information is presented

Continuing on the theme of the layout those questioned were asked to rank the
formats of how technical information is presented. Four options were given: data;
diagrams; pictures; text. Recipients were asked to place a ‘1’ next to their most
preferred format, a ‘2’ next to the format of next preference and so forth until all
items were ranked. It is perceivable from Figure 14 that ‘text’ achieved the
lowest average rank, which makes it the most preferred format. The next
preferred format was ‘data (i.e. tables)’, closely followed by ‘pictures’ and
‘diagrams’ in that order. There was no noteworthy preference as all formats were

in the same, second rank, range.

It was expected that pictures and diagrams would have been more popular as it
can be considered that they would increase the attractiveness of the TB. On
reflection though, the text is likely to be most needed as without it the meaning
or significance of a picture, diagram or data table may not be clear. The results
do not have any major implications for practise as a combination of the four
formats should be used. Previous research had stated that usability attributes of
something used online can affect its success [78]. Its typography or style of an
online application, for instance, can affect how welcoming it comes across and

hence what its perceived ease of use is. By including diagrams and pictures it can
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help clarify something. Considering the length of TB articles is only about 150
words pictures and diagrams could aid in portraying technical ideas in fewer

words, hence making it easier to meet the guidelines.

The format of the text itself can be different, for example bullet points can be
used or the length of the sentences can differ. Future work could include using
indicators, such as the Gunning Fog Index [120], to calculate the readability for
the articles. The Fog Index score is meant to relate to the number of years of
schooling needed to comprehend a piece of writing. Professional prose should
never exceed a score of 18 otherwise the text can be deemed too complicated to
easily read. A suitable score could be determined for the TB and then subsequent
issues can be checked to see if they meet the Gunning Fog Index. This would be
dependant upon who is identified as the main reader of the TB — a Technical

Director is likely to be able to read text with a higher score than an apprentice.

The average reading rate for the main recipients of the TB could be found and
each article could be tested to see if its Fog Index score is suitable. However, it
should be noted that such indicators are rough indicators and do not take into
consideration the nature of the audience, for example their knowledge base of a

subject.
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Figure 15: Bar chart to show the recipients’ average ranking of delivery formats for the
Technical Briefings

The format of delivery for a technical newsletter can affect the number of people
that read it. Figure 15 clearly illustrates that ‘email’ is the preferable format for
the TB, with an average ranking of 1.36. The least favourable format was ‘fax’,
which only received an average ranking of 3.4. ‘Online’ and ‘post’ were both in
the range of the average rank of two, with scores of 2.4 and 2.8 correspondingly.
The results support previous literature that has stated there has been an increase

in the popularity of email and e-newsletters.
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Figure 16: Bar chart to show the groups of people the recipients of the questionnaire
expected would be the greatest users of the Technical Briefing

The question was posed about which groups of people within the member
company the recipient expected to be the greatest user of the TB. Six options
were available to the recipient: design; engineering; management; senior
management; sales; other. More than one option could be selected. The groups
identified as being the greatest users were ‘senior management’ and
‘engineering’, both receiving 26% of the choices made (Figure 16). The
terminology used in the questionnaire did the match that of the strategy,
particularly with reference to ‘technical managers’. This made it difficult to show

whether the results supported the strategy.

It would be in the interest for a TA to make sure that a TB reaches senior
management. Not only would it satisfy the desires of the respondents to the
questionnaire, but it would provide evidence to senior management of a company
that a TA is providing this service, thus show that it contributes to the value of
their subscription. Previous research had suggested that some workers were
apprehensive about sharing their knowledge [11]. Therefore, if the TB is sent
directly to senior management, as well as engineers and technical managers,

there would not be the risk that it would not be seen by them.
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Figure 17: Pie chart to show where recipients of the Technical briefing currently get their
best new technical information from

Competition — a threat — to the TBs would come from other mediums that
provide technical information appropriate to the members’ industry, therefore,
recipients were asked about where they typically obtain their best new technical
information. Respondents were allowed to pick more than one category. The
results are presented in Figure 17. “The internet’ was the most popular current
source of information with over one third choosing it. In Section 4.1 it had
already been highlighted that the internet can be seen as a threat to TAs as it
allows members easier access to information that had previously been sought

through a TA.

‘Journals and trade magazines’ accounted for almost one third of the sources that
members use, which made it the second most popular choice. Joint third, each
with 14%, was ‘other organisations’ and ‘networking with others’. Newsletters
only accounted for 5% of sources used. The option of ‘other’ received no

response.
The result that newsletters were one of the least popular sources of information,

in the first instance was a surprise and did not seem to bode well for the TB.

More thought into this removed some of this trepidation. The question had not

- 109 -



specified what type of newsletter. A newsletter from a TA, which is likely to be
considered impartial and trustworthy, may be more readily received than one
from a company who is promoting the availability of their own products or

services.
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Figure 18: Column chart to show the typical frequency recipients look for technical
information

How often members searched for new technical information would be useful to
know in order to decide upon an appropriate frequency for the TB. Figure 18
shows that predominantly members search for new technical information less
than once a month. This would insinuate that the strategy for sending out a TB
once a month was appropriate, although sending it out less often would still be

acceptable.

The main purpose of the questionnaire was to obtain information that would help
improve upcoming issues. Only two improvements were suggested:

1. Make the TB less sales like — one recipient commented that the TB
“seemed to be a series of advertisements, except for the heat treatment
[article]”

2. Highlight the main headings a little more and specify relevant sector

where appropriate
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Further to this the recipients were asked what type of technical information they
would like to see in future TBs. Half those that responded thought that they could
not comment as they had not seen enough issues or they did not have the time to
answer. The more relevant answers suggested “anything regarding the various
users of tool steels” and “how to be more competitive [lean manufacturing
techniques etc.]”. The first comment was given by a tool steel company, who
would obviously have a vested interest in learning more about the various users

of tool steels.

Even though feedback was obtained it could still be deemed as deficient,
therefore a threat. Further consideration for obtaining feedback was given in the
implementation of the future issues of the TB. Taking into account the results of
the questionnaire it was obvious that email would be the preferred format of the
TB. Successive TBs took on the format of an online newsletter, which is
discussed in Section 6.4.2. Including industry related examples were selected as a
necessary inclusion in future issues in order to induce confidence in the
technologies presented. The concept of offering bite-size chunks of information

proved popular and so the length of articles remained the same.
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6.4.2 Revision to the Strategy for the Newsletter

A third TB (Appendix 4) implemented the improvements that were suggested

from the results of the questionnaire associated with the second (hardcopy) issue.

64.2.1 Online Newsletter

Through using an online format the cost saving in postage when compared to the
hardcopy was approximately £108' in postage and £62 in consumables, which
was an immediate benefit. This supports other authors in this area of research
who have stated that online newsletters are cost effective in comparison to

hardcopy ones.

An Email Service Provider (ESP) is the common name given to a company that
send bulk email/newsletters on behalf of customers. An ESP, GraphicMail [121],
was chosen by GTMA to send out its online newsletters as it was the most cost
effective. There are others, for example JangoMail [122] and Mailing Manager
[123]. GraphicMail would cost £8.80% per send for the GTMA, a saving of
approximately 85% when compared to hardcopy. This meant TA strength of

being ‘more economical’ was built-in (Figure 7).

The SWOT analysis in Figure 7 identified ‘resources’ as a weakness for TAs. For
that reason it is likely that a TA could not afford to bring in a computer
programmer to write the HTML code that produces online newsletters.
Fortunately many ESP’s use systems that mean you do not have to be a computer
programmer. The GTMA used a system that used a “What You See Is What You
Get’” (WYSIWYG) editor. A WYSIWYG is a HTML (Hypertext Markup
Language) editor that lets you work with pictures, fonts and colours instead of

working with the direct code.

' At 36 pence per first class stamp
2 Based upon a 17.5% VAT rate
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For the GTMA formatting the TB was quicker for hardcopy than the electronic
version, since the WYSIWYG editor was a new tool for the GTMA to use. This
may not be the case for all TAs as their staff may already be familiar with such
an editor. The general increase in the professionalism of a TAs staff and their
higher intake of young and energetic graduates that are willing to learn is a
strength that should more easily allow TAs to introduce and use new tools and

ways of working.

SPAM is an unsolicited email message. There are laws in place that regulates
commercial email, such as the CAN-SPAM Act [124]. It is extremely important
that a TA sending out online newsletters should adhere to the appropriate laws. It
could be very resource heavy making sure all the laws is upheld. Opportunely
many ESPs will ensure that their systems meet them. For example, the ESP
employed by the GTMA would automatically provide an unsubscribe link. This
allows a subscriber to the TBs to no longer receive information from the GTMA.

This will counteract a TA weakness of sending unnecessary correspondence.

The software used to send out the TB electronically would generate statistics
automatically such as open rates - the number of subscribers who have opened up
the email in a recordable way [121]. These statistics could be used instead of
questionnaires to avert over saturation which can create ‘research fatigue’ [109].
Hyperlinks — an element on a webpage which you click on to jump to another
location [125] — to the GTMA and member websites were included in the
electronic version, which would encourage traffic onto these websites.
Hyperlinks used by recipients could be tracked so that demand for supplementary

information could be monitored.

The Defence Diversification Agency [126] (DDA) existed up to April 2007 as a
Government initiative to promote the cross fertilisation of technology between
the defence sector and the rest of UK industry. Schemes prior to the DDA had
failed given that they were “technology push”. The DDA was “market pull”
focused; therefore, only technologies that companies necessitate are
disseminated [127]. Hence, by tracking the use of hyperlinks a TA could build up

a better idea of what members wanted and therefore be more market pull.
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6.4.2.2 Revision to Process for Producing Newsletters

The strategy and process steps for producing the TB were revised, Figure 19. The
first step is deciding upon a theme. Giving each TB a theme allows the GTMA to
request articles from a smaller number of companies, which is less time
consuming — helping build upon the TA strength of being more economical.
However, this meant that the TB was more ‘technology push’ rather than
‘technology pull’ as it would pick just concentrate on one technological area and
run with it. A TA could miss out on gathering and disseminating information on
many technologies that are necessitated if they just concentrate on particular

themes for each issue.

Furthermore, member companies of GTMA cover many different industry
sectors, which sometimes do not have any commonalities. Therefore, if a theme
related to plastics is chosen, such as ‘Polymer Training and Funding’, this would
more than likely not be of interest to the press tool section, who are typically not
going to be concerned about plastics. On the other hand the cross fertilisation of
technology can only be achieved if companies are willing to look into places that

they would not normally look into.

Lichtenthaler had shown that the intensity of use of technology intelligence
methods for gathering technical information depended on the type of industry. A
theme is likely to focus a TB issue on less or even one industry type. Using fewer

technology intelligence methods may well reduce the time spent applying them.
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Figure 19: Revision of the screening process for technical dissemination.
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In practise, for the gathering stage, the only sources of information used were the
many TA members, university contacts and collaborations. There were not the
resources available to spend time using other sources. On the other hand the tools
that can be used to gather information in a more automated way are being further
developed. For example text-mining tools can be used to help quickly navigate
through large volumes of text to see relationships and patterns [55]. A
recommendation for further research would be to trial the use of a text mining
tool to see how useful, for a TA and its members, the information derived from
its use is. The usefulness could depend on the type of industry the TA represents,
just like Lichtenthaler showed how different industries had preferences for using

different technology intelligence methods.

A lot of members that submitted information to the TB were keen to promote
their products or services to their fellow members. Members who were given the
occasion to promote their products or services in the TB can assign a value to
this as promotion would normally cost money. A value of their TA subscription
would be realised, hence addressing a weakness typically faced by TAs (Figure

6).

In the revision the person supplying the article is responsible for making any
modifications that are required after the assessment. The main modifications
required were shortening the length of articles, removing sales wording and
increasing the technical content. Commonly it seemed although the author had
not read the brief instructions on what was required of an article. For example,
the instructions given stipulated that articles should be between 150 and 250
words in length. Some articles were submitted that were over 1000 words. It

would be pointed out to the author that the word limit had been exceeded.

Making the authors modify their article reduced the resources required by the
GTMA to produce a TB. In practise the author would rely on the TA to modify
their article. This would be time consuming for the TA and there was a risk that
the technical integrity of the article would be lost because the TA would not

understand the technology as well as the author who had written it. Approval
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from the author of an article was now sought, especially if the GTMA had made

the modifications. This made certain the technical integrity was kept.

An additional step of ‘review recipient database’ required the GTMA to add any
new members or new contacts for current members to the TB distribution list,
addressing the TA weakness of ineffective use of contact management systems. It
was important that the TB was distributed as widely as possible. This process
became much easier when using the Email Service Provider (ESP) as it would
automatically adjust the database to reflect who had unsubscribed. This lessened
the weakness of a TAs archetypal lack of resources. It also reduced the likelihood

of sending unnecessary correspondence.

Over half the participants of the TB questionnaire, that accompanied the second
issue, expected the biggest group of readers would be Senior Management and
Engineering staff. For this reason members are continuously invited to submit
email addresses of those staff, in their organisation, they wanted to receive the
TB. This helped address the weakness of TAs ineffectively using contact

management systems (Figure 7).

A questionnaire similar to that used for the hardcopy TBs was used for the
electronic TBs. Access to this was provided via a link in the newsletter. There
were too few responses for the results to be useable, hence hardcopy TBs could
not be directly compared to online TBs. This demonstrated that the threat of

deficient feedback was in existence.

A difference between the questionnaire that was utilised for the second hardcopy
TB, which received an acceptable response rate, and the electronic TBs was that
the latter did not include an incentive for recipients to complete them. Prior
research (Section 6.2) had shown that an incentive, for example a monetary one,
had increased response rates by a significant amount. The lack of response to the
electronic TB questionnaires, which offered no incentive, supports the previous
research. In practise this emphasises that monetary type incentives should be

incorporated into important questionnaires conducted by TAs.
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Another probable reason for the disparity in responses is that those that had
already answered a questionnaire were not motivated to answer a second similar
one as it could be boring. If there is a strong case for fatigue of questionnaires
existing it could have serious ramifications for TAs and obtaining feedback,
especially considering TA members are often asked to complete frequent
questionnaires in areas other than technology. Perhaps prior research may even

offer advice on how to work around this.

6.4.2.3 Results for Online Newsletters

The statistics that are automatically generated by the ESP system were used as a
mechanism of obtaining feedback. Statistics were gathered from three online
TBs. These covered the themes ‘laser for tool repair’ (Appendix 4), ‘polymer
training and funding’ (Appendix 6), and ‘automation and technical standards’

(Appendix 7), respectively.
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Figure 20: Line - column graph on two axes to show the number of online Technical
Briefings sent and the percentage successfully delivered

On average the online TBs were delivered to 378 email addresses. Figure 20
shows the percentage of online TBs that were successfully delivered increased

each time a new TB was issued, 1.9% over the duration. As this increases the
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number sent decreases by 22 email addresses, which is attributed to the system
removing email addresses that did not receive the newsletter successfully. The
ESP system provides more detailed information as to why emails are not

delivered, such as whether they have been rejected as SPAM.

Knowing this information did not prove that useful for a TA as over 60% of the
TBs were undelivered due to unknown reasons. Still, the number of failed
deliveries due to SPAM was given. For a TA this should be the most important
reason that they should keep an eye on as it can be affected by their actions. If
the number of undeliverable emails due to SPAM goes beyond a certain
unacceptable threshold — that is decided upon by the TA — then the design and
content of a TB would have to be changed to make it less likely register as
SPAM.

Another statistic related to online newsletters is the open rate. This infers that the
recipient has an interest in the content of the newsletter. This should be a
percentage of emails successfully delivered and is not the same as the number

sent.
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Figure 21: Column graph to show the combined open rates for the online Technical
Briefings
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The average open rate for all online TBs as a combined percentage is 28.5%,
shown in Figure 21. The biggest association in the world, NAR, could expect a
29% open rate for its newsletters, which it considered a success (Section 4.2.3).
In light of this GTMA’s open rates can be deemed a success reinforces an online
newsletter was the right way to distribute the TB. A significant majority of the
online TBs were not opened (71.5%). Figure 21 shows two columns for open
rate. The first (opened — action) refers to TBs that have been opened and an
actions has been completed, such as clicking on a link or unsubscribing to the
newsletter. The second (opened — no action) refers to emails that have been
opened but no action taken. The smallest number of recipients opened and

completed an action related to the email. 27% of recipients opened the email.

The different types of action taken for an online newsletter that can be tracked
include who have unsubscribed, clicked on a hyperlink, forwarded the newsletter
to a friend or submitted a complaint to the ESP. Only a small number of actions

were performed, hence an analysis of this would provide little insight.

As with most email statistics the open rate is not an accurate figure. This is
because an open rate cannot be recorded in the following circumstances:
- When a recipient opens a plain-text version and does not click on a link
- If a recipient is using an image blocker, which is a default setting of
Microsoft Outlook, and does not click on any links

- If someone views their emails offline

As a consequence it is likely that the ‘true’ open rate will be higher than that
given in Figure 21. A well maintained database of recipients should achieve
higher open rates. This gives grounds for spending effort in addressing a TAs

weakness in effectively using contact management systems.
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Figure 22: Stacked column chart to show the open rates, and type, for each online Technical
Briefing issued

Open rates for each online TB issued are given in Figure 22. The ‘Polymer
Training and Funding’ TB achieved the highest open rate of 32.8%. This exceeds
the 29% open rate of NAR. The remaining two TB issues attained lower open
rates of 25.5% and 22.6%. There was a 10.2% difference between the greatest
and lowest open rates. As the GTMA membership consisted of 300 members the
variation between the most and least popular is 12% of the membership. There
was not a significant difference in open rate with an action between the TBs,

only 0.4%.

The ‘what’s-in-it-for-me’ syndrome (Section 4.2.3) could expound why the
‘Polymer Training and Funding’ TB achieved the greatest open rate. ‘Funding’
may have been the eye-catching word that suggested members could get a lead in
getting a monetary benefit. Further work could be done to see what effect would
occur if the wording of the same newsletter was changed. Half the issues sent out
could contain a hint there is something that satisfies the ‘what’s-in-it-for-me’
syndrome and the other could have a title that doesn’t (the control).
Commercially this may not be practical as a TA is unlikely to want to risk

missing out on reaching members.
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The articles in the Polymer Training and Funding TB were not necessarily
providing technical information, but instead they were making members aware of
a route that could increase their staff technical knowledge levels. Discounts and
funding for training were offered to members, which could be assigned a value to

their membership.

6.5 Assessment of Trade Association Collaborative
Projects

Co-operations are a predominant source of technical information as identified in
Section 3.2 and hence were part of the strategy for provision of engineering and
technical information to TA members. The GTMA (Section 6.2) has experience
in co-operating with companies and knowledge generating organisations through
the European Community (EC) framework programmes for technological
development. Action research is used to develop generic recommendations for
how a TA can better co-operate. The author of this dissertation was responsible
for running European Union (EU) funded projects for the GTMA. It can be
argued that someone with hands on experience could be considered better
equipped to explain a subject than someone who has just observed or read about

it.

It is believed that studies on collaborative research are in the early stages of
development [31] and the following should help progress study, especially by
looking from the perspective of TAs, whereas research classically focuses on
industry-university interactions. A TA perspective is important as it can be seen
as an independent intermediary for the traditionally academic work by

universities and the more commercial emphasis placed by industry.

Reports on dissemination that stemmed from the project were used to draw upon
suggestions for improving partaking in EU projects, for example
recommendations for increasing the number of companies that are involved.
Consultation with other project members, especially other TAs, was used. Also, a

short questionnaire was conducted to understand why companies got involved
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and what their aspirations were from involvement. The risk of researcher bias

was offset by seeking the approval of thoughts from the CEO of GTMA.

6.5.1 European Union Funded Projects

The projects that GTMA participated in were under The Sixth Framework
Programme (FP6) [128]. The strategy had warned of the inherent difficulties of
cross-border collaborations; however the GTMA did not have any national
projects to participate in. One of the routes for SMEs and TAs to participate in a
FP6 project is through ‘an SME Association or Grouping’. This is where an SME
association, such as a TA, becomes a participant on behalf of their members.
This provides good opportunities for TAs as a majority of them have 50% of
SMEs in membership (Section 2.2). Collective research projects are undertaken
by research institutions on behalf of industrial associations or groupings. The
EC’s aim is to increase the knowledge base of sizeable communities of SMEs in
order to increase their competitiveness, which is aligned with the desires of TAs.
There is however a concern that the research community will develop proposals

that is of interest to them rather than the SME community [129].

All the projects that GTMA participated in were three years long. The length of
the projects could increase the threat of the developed technology being seen as
unexciting (threat ‘55°) as by the time results are delivered it is seen as not new.
A draft report from EAMA [130] — a federation representing, at a European
level, the mechanical, electrical, electronic and metals articles industries — stated
industry had lost interest in European research programmes due to the long-term

scientific approach [129].

The budget for projects is between €1.5 million and €4 million. Under FP6 up to
50% of eligible costs of the project could be funded [131]. TAs can claim not
only their time but also the time of SMEs that participate as a National SME
(Section 6.5.1). The time claimed from a National SME is referred to as an in-
kind contribution. An SME would not receive money for this nor would they pay

money for the privilege of being involved in a project. Throughout the extent of
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the project much bureaucratic processes are enforced onto the participants, such
as completion of timesheets and audits to claim their time and the in-kind time.
Already limited TA resources — a weakness — would need to be assigned to these
types of task. The level of unnecessary correspondence (weakness ‘16’) is
augmented by the need for TAs to send bureaucratic paperwork to its

participating SMEs, which put SMEs off participation.

The average size of project that GTMA participated in was 21 partners; six TAs,
five research partners and ten core SMEs. In the past collaborations in general
were mainly omne-to-one relationships [31]. The benefit of this was that
communication was relatively simple. In the 1980s the more complex
collaborations with many partners - involving not for profit organisations i.e.
TAs as well - coined the term ‘research and development consortia’. The FP6
projects are examples of ‘research and development consortia’. While
communication between larger groups of companies and organisations is more
complex new technologies, such as online workspace tools, can help make
communication easier. For a TA larger consortiums can add to the many sources
that it can gather technical information from and enhances the opportunities that

can be gained from contacts.

The roles of a TA within an SME Association or Grouping project are generally:

1. To manage the project and its outputs

2. Ensure appropriate exploitation of project results

3. Input into training activities performed

4. Recruitment of SMEs who are given non-public information on the
project on a regular basis, are offered training and who can give their
opinions on the progress and direction of the technologies developed
within the project. These SMEs are referred to as ‘National SMEs’

5. Dissemination of the project results

6.5.1.1 Project Proposals
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Before a project is funded by the EU a proposal must be written for the intended
partners of the project. Prior to the 1980s collaborations were often informal
arrangements [31]. Just like the EU projects contractual agreements are now
common place for collaborations, which can be time consuming to put in place.
It is important that a TA understands the challenges submitting a proposal can
present to help it decide if it is something it can and wishes to become involved
with. Also, it was stipulated in the strategy that a TA should endeavour to join
collaborative projects where there is funding available, hence the following

provides an idea as to how easy or not this is.

Usually there are several stages for submitting a proposal and preparing a project
contract. This can be a long process, perhaps lasting around eight months [132],
and therefore requires TAs human resources with no guarantee of a positive
outcome. Organisations may even charge to put together a project — some can
charge in the region of £80,000 for writing a project proposal. This reinforces the
disadvantage of consultants, as a source of information, in that they are usually
unwilling to provide information unless they are paid for it [14]. Even though
consultants may be deemed expensive the cost could be considered to pay off, as
some consultancy based companies, such as Pera, boast that the organisations
they support in proposals enjoy an 85% success rate in applying for Framework
Programme funding [53]. This is much higher than the average success rate of
10% [133]. So far the GTMA has avoided paying such costs for putting together
a proposal, and for a TA an increased number of contacts (opportunity ‘30’) and
relationships can improve the chance of working on a proposal submission

without incurring any charges.

The example of the DDA (Section 6.4.2.1) had made known that ‘technology
push’ schemes were likely to fail [134]. Pera, who are a big player in setting up
collaborative projects, have also described that using a ‘technology push’ model
had been a flaw in their past practises [133]. A major objective of the research
for SME associations is for the projects to be driven by the SMEs [135], hence
aiming to be market ‘pull’ rather than ‘push’. This would help counteract the
threat of unexciting technology. In practise it is collectively believed by some

TAs that this has not been achieved [129].
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A number of industry representatives believe that the success rates for proposals
is low [129]. For the second call of the Research for SME Associations [136]
funding from the EU — under the framework subsequent to FP6 — the number of
proposals submitted was double that of the first [138]. This indicates that the
competition will be fiercer and the success rate will become lower. As a lack of
resources is a weakness for most TAs the decision to belong to a proposal should
be given serious thought. Though, if a TA does not put effort into joining
proposals the opportunities of participation would be missed. The more
proposals submitted the better the chance of having one that is accepted. If all
proposals that a TA were part of where accepted it could seriously consider

which projects would be of most value to itself and membership.

The FP6 projects that GTMA participated in were:
e Emold [138].
¢ Flexform [139].
¢ Hipermoulding [140].
e KnowEDM [141].
e T-ForM [117].

A brief description of each project is provided in Appendix 5.

6.5.2 Dissemination of Information from Collaborations

There are two categories of SMEs that participate in the collective research
projects. Core ‘SMESs’ are those that form part of the project consortium and they
are funded to perform work within the project. ‘National SMEs’ do not belong to
the consortium, nor do they perform work for the project, but instead they are
there to receive information from the project through receiving reports, training

(including handouts and online training) and attending national project meetings.

Technical information that comes from the projects is classified into different

levels of dissemination. For example, some information may be confidential,
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which allows the consortium and Core SMEs to receive it, whereas other
information can be restricted, allowing the aforementioned plus National SMEs
to receive it, and public, which allows access for anyone. Press releases are
mainly used by TAs to distribute public information. Good relationships with the
industry press are beneficial for this. Reports from the project are often restricted
to the consortium and the National SMEs. Reports are sent by the TAs to the
National SMEs. The more reports sent the better as time spent by the National
SME:s reading the reports can contribute in-kind time. Reports and press releases
are a form of migratory knowledge (opportunity ‘36’) and therefore followed the
recommendation of the strategy. When the TIS at the TA produced press releases
their personal observations helped, hence supporting another recommendation of

the strategy.

Further limitations on what could be disseminated were requested by the Core
SMEs that belonged to the T-ForM project. They were not happy with the
advertisement of figures being quoted as potential cost savings from the T-ForM
results, for instance ‘reduce thermoforming costs by 35 percent’ [117]. There
was a concern that their customers would see the saving that the Core SMEs
maybe getting and would want the saving passed onto them. For T-ForM the

consortium agreed that such figures should be dropped.

It has been said that collaboration with industry can restrict the free flow of
information, which can go against the central ethics of some Universities [17].
Some believed that there is a reluctance of academics to share information with
their fellow academics who were involved in industrial collaboration as they
were concerned it would be used for commercial gain. The inclusion of scientific
papers being disseminated from an EU project is important in encouraging the
flow of information with the research community. This can be a motivating
factor for academics to collaborate as industry experts can help turn research into

a commercial product [17].

National meetings are held in each country where the National SMEs are invited
to watch presentations about the project progress and to take part in discussions

about the future steps of the project. These meetings can be good from the point
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of view of a TA as it provides an opportunity to get feedback about the project,
hence addressing the threat of deficient feedback (threat ‘49’), and can also aid
in enticing out embedded information that is often in social reactions (threat
*57). From the standpoint of the GTMA it was difficult to encourage National
SMEs to attend meetings, due to the limited resources of SMEs. Large
Enterprises (LEs) — bigger than an SME in terms of employees (greater than 250)
or turnover (greater than €50 million) — were invited to join the national meetings
and even host some of them. The participation of LEs attracted more SMEs to
come along in the hope that they could gain business from those that were higher
up in the supply chain. A TA should make the most of its strength (strength ‘6>)
in linking up the supply chain. Embedded information could also flow between
those companies within different tiers of the supply chain. Another attraction
would be the opportunity to go on an interesting factory tour of the LEs — for T-
ForM GTMA organised a tour of the facilities of JCB (makes loaders and
excavators) [143] and Miiller Dairy (producer of yogurt products) [144]. Both

these national meetings were the best attended ones.

For the T-ForM project the GTMA created a forum for UK thermoformers,
called the ThermoForum. This was to encourage National SMEs to attend project
meetings by providing additional benefits and discussion topics. It was especially
important for the thermoformers as GTMA had not traditionally represented this
industry, therefore there was a lack of knowledge and support for it. Discussions
at forum meetings enabled GTMA to learn more about their needs and how, as a
TA, they could help them. This resulted in some new members and created a
captive audience to sell membership to, which would increase the GTMA’s size
of membership (strength ‘5°). It was hoped that a forum would cultivate a sense
of sharing and would allow other perhaps more exciting technologies beside that

of the projects to be discussed.
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Figure 23: Pie chart to show the motives for joining the Thermoforum

No parameters were employed to monitor whether the introduction of a forum
would serve the projects and the members well, but a questionnaire was
completed to find out what motivated members to join such a forum. A copy of

the questionnaire can be found in Appendix 11.

The sample size for the Thermoforum questionnaire was eight companies.
Twenty-two companies had been given the questionnaire. Therefore the return

rate was 36.4%.

The results are presented in Figure 23. The three main reasons why companies
had joined the forum were to ‘learn about T-ForM’, for ‘networking’ and to find
out about ‘new thermoforming technology’ — the most popular choice. Upon
reflection of the options offered to the recipients for their motives ‘learn about T-
ForM’ could also fall into the category of ‘new thermoforming technology’,
which it is. However, the results show that ever so slightly more would like to
learn about other technologies than T-ForM. This implies that for EU project
meetings it would be beneficial to offer information on other technologies in

addition to the ones that stem from the EU project being presented.
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The fourth most chosen option, ‘exchange knowledge’ could even support
learning about new thermoforming technology, although the choice does not
offer differentiation between business and technical knowledge. Any option
specifically related to business and monetary benefits as motivation for
participation [17] had been omitted by the question. For similar future

questionnaires this should also be taken into consideration.

It was no surprise that networking featured as a popular motivation for joining
such a forum. ‘Marketing’ and ‘other’ were the least chosen options, although
‘publicity’ and ‘marketing’ could be deemed very similar and perhaps should

have been a combined option.

6.5.3 Benefits of Collaborations for Members of a Trade
Association

Economic benefits motivate companies to participate in collaborative projects
[17], especially those that are government funded. For the Core SMEs the
escalating research and development costs (opportunity 24’) can be offset by
funding given for EC collaborative projects. More money will be available for a
member companies to employ resources to work on the projects, hence reducing
the threat (‘47°) that a member would not have sufficient resources to take

advantage of new technologies.

Chang [32] states that companies or organisations that already participate in
government funded projects are more likely to be invited as partners for future
ones (opportunity ‘26’). This can boost a TAs strength of established links with
government. For a case in point an EC Officer attended an Emold project
meeting to present the funding opportunities under FP7. This introduced the

organisations and companies involved in the project to potential future funding.
Funding received by a Core SME who is a member of a TA can help reduce TA

weaknesses. Funding, a tangible benefit (weakness ‘21’) received by a member

company is highly likely to be much higher than their TA subscription; therefore,
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the cost of the subscription has been recuperated (weakness ‘17°). For a TA the
service provided to members of informing them of EC project results could
provide some justification for increasing subscriptions in the future (weakness

‘13%).

‘Products’ are expected to be delivered by the projects. For T-ForM products
included design guidelines to assist design for thermoformed parts and a new T-
ForM software module for predictive thermoform mould design. These are
tangible and can help address the weakness (weakness ‘21°) of TAs mainly
offering intangible benefits. In reality the UK National SMEs did not show much
of an interest in using the T-ForM software module. This was for the reason that
it was only usable if they owned particular CAD/CAM (Computer Aided
Design/Computer Aided Manufacturing) software, TopSolid [145]. TopSolid is
not a popular software package amongst UK thermoformers and for a National
SME to buy it for the sake of using T-ForM would incur an expense of about
€19,000 for the perpetual license [146], and would also have to pay to train its
staff to use the new CAD/CAM package. In effect this meant that the product
was not available to the UK National SMEs as a tangible product from the

project.

The draft report from EAMA highlighted that interest in European project had
been lost due to the lack of results that turn into truly tangible results for SMEs
[129]. This detracts from the benefit of project participation diminishing the

weakness (weakness ‘21’) of intangible benefits.

Collaborations can thwart the threat of member resources — not having
appropriate equipment to complete research needed. Research partners are likely
to have equipment that a SME would not have. For instance, in the T-ForM
project the Universitdt Stuttgart [147], in conjunction with other consortium
partners, had to develop a new test and equipment for measuring the heat transfer
and conductivity within sheet materials used for thermoforming [148]. The test
results would have increased the Core and National SMEs knowledge on

material properties.
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6.5.4 Financial Expectations of European Commission
Collaborations

In view of GTMA’s participation in projects it should be cautioned that the
financial expectations may not be fulfilled. Firstly, the budgets for its projects
were based upon a set hourly rate that would be assigned to time spent on the
project, both for GTMA and the in-kind contribution it would claim for its
National SMEs. At a significant point into the projects it was realised that the
‘real’ costs had to be used for an hourly rate rather than the set hourly rate
assumed from the onset. This had a negative impact because the GTMA’s ‘real’
hourly rate for staff was almost less than half, and for many of the National
SME:s their rate was less too. Consequently to get the monetary contribution
expected GTMA would have to do almost double the planned hours, yet another

drain on its resources and a further exacerbation of a TA weakness.

Secondly, the exchange rates can adversely or negatively affect payments to a
project partner and especially for a UK one, as GTMA found out. For example, if
the hourly rate for a project partner was £30, its value on the 31* December 2007
would be €40.90 compared to €31.50 on 31* December 2008. If 100 hours work
was to be claimed using these two rates there would be a €940 difference, almost
a 25% variation. The possible occurrence of changes in exchange rates would be

impossible to predict.

Thirdly, a TA that participates in a FP6 collective research project aims to realize
some of its hours contributed to the project from the in-kind hours from the
National SMEs that participate in the projects. GTMA found that the number of
National SMEs that partook in each project varied. For the T-ForM project there
were 27 National SMEs while Flexform only had two. It is obvious to say that
the in-kind contribution from T-ForM would be much higher if each SME
contributed approximately the same hours in each project. There would be a
difficulty in estimating how many National SMEs a TA could recruit for a
project but a TA could utilise its strength of knowing its industry (strength ‘12°)

to make an educated guess as to what the interest would be.
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Fourthly, it is important to note that the funding and in-kind contribution claimed
by project partners has an impact on the funding for all partners. A UK TA could
meet the hours and in-kind contribution expected of it but if other partners were
to underperform this could negatively affect the final contribution of funding it
receives from the EC. Furthermore the TA partners are last to be paid from the
funding that the project finally receives, therefore, if the funding is less than
anticipated the TAs would get less. Informal contact (opportunity ‘33’) could
help a TA get a feel for if it would feel confident working with particular
organisations. Its many contacts (opportunity ‘30’) could also enlighten a TA
about the performance of organisations it intends to collaborate with. An SMEs
possible apprehension (threat ‘59’) about the performance of collaborative
partners could be reduced by a TA. Since a TA that is active in collaborations is
likely to have a familiarity with potential partners it is best placed to judge
whether they would be good partners or not. Seen as a trustworthy (strength ‘1)
organisation a SME should have confidence in its TAs choice of projects and

partners.

A realisation was gained into how demanding the EU projects could be on
human resources of the TA. As an example the Flexform project required GTMA
to contribute 21.75 man months to the project over its three year duration [149].
That would be over seven months of an employee’s time each year devoted to the
one project. The employee that participated in the projects was chiefly
responsible for three, which would equate to all of their time, and more, spent on
the projects each year. Therefore, the importance of claiming in-kind
contribution from national SMEs was key so that time could be spent by TA
employees on all three projects in addition to other technical information

collecting and dissemination activities.

6.5.5 Future Study of Collaborations

There are indicators that can be used to study the success of research, such as
bibliometric data and peer review [17]. The scope of this dissertation does not

cover how successful the research and dissemination activities employed for the

- 133 -



projects that GTMA partook in were. Investigation into the success of EC funded
collective research projects in increasing the EU industry competitive edge could
be a future project. Instead its own experiences and perceived benefits were
drawn upon to offer firmer background information for a UK TA that is
considering a similar collaboration. The archetypal SWOTs of a UK TA were
taken into consideration. Further more detailed work, with a greater emphasis on
empirical study, ought to be completed in the future to analyse the best methods
for dissemination and exploitation, which a TA would normally be involved in or

take charge of.

6.6 Assessment of Trade Association Conferences

A conference is a prearranged meeting for consultation or exchange of
information and discussion. Exchange of information is what a TA needs to
nurture within its members so that they can learn from each other. This was not
in the original strategy but was later required as a method to disseminate
information on the European projects of which the GTMA was a collaborative

partner. Further justification for the use of conferences is also given.

Macdonald [3] found that TAs that ran big conferences had a good case to prove
their worth as a TA due to the benefits a member would gain from a conference.
TAs that ran conferences would reduce their weakness of not being able to prove
the value of subscriptions if members attended a conference free of charge or at a

discounted rate.

It is important that a TA and its members share a common idea on what
technologies should be researched and disseminated; otherwise there will be a
disinterest in each other’s work. Past research has shown a state of heterogeneity
can occur when ‘poor’ media, such as telephone or email, is used to
communicate. To remove the risk of a state of heterogeneity becoming too great
the GTMA held a conference to give attendees an idea about technologies that
could be useful for the toolmaking and allied industries, including information

that came from the European Community projects they were involved in. The
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conference was entitled ‘Emerging Technologies 08 (ET08). Another motive
was that the National Meetings for the European projects (Appendix 5) that
GTMA had were resource heavy and therefore augmenting the lack of resource
weakness that a typical TA may suffer. A conference would allow all five
projects to be presented with the need to organise only one event rather than five.
Additionally, it was expected to increase the many sources of information that
could be used in creating the TBs (Section 6.4), as more contacts would be

gained.

Another raison d'étre for organising a conference is it would provide networking
opportunities for those that attend. It would allow a TA to take advantage of the

opportunity of ‘informal contact’ as the pre-requisite to formal co-operation.

Organising an event like the Emerging Technologies 08 involved many tasks.
Having an organised approach would increase the potential of success and reduce
resources being spent unnecessarily, hence lessening a TA weakness of lack of
resources. A technique called a ‘Product Breakdown Structure (PBS)’ [150] was
used by GTMA. A PBS is a hierarchical structure that breaks a product down
into its sub-products. It allows a planner to identify what other products are

needed to create the final product and what work needs to be completed.

A PBS can be used as an input to producing a Gantt chart. A Gantt chart is a
diagram of a plan’s activities against a time background, showing the start and
end dates and the resources required. This is important to make sure activities are
done on time so that an activity, such as a conference, is completed successfully.
If a TA were to fail in its organisation of a conference it would likely lower the
opinion — a threat — that the attendees would hold of that TA, if not others. The
timescale GTMA used for organising ETO8, approximately two months, was
tight. It is recommended that three months or more should be given for a day

conference aiming at twelve speakers and about 80 delegates.

The conference was held at the premises of a member company as it was

economical. The same company sponsored the event. This was beneficial to the
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host as potential customers (the delegates) came through their doors and they

were featured in press releases promoting the conference.

Rather than have a central theme it was decided that many different technologies
would be presented, which was in keeping with the many different areas covered
by GTMA European projects. It would also promote the cross fertilisation of
technology between industry sectors. It was anticipated that by presenting many
different technologies it would open up the scope for the type of person that

might attend. This would increase networking opportunities.

The presentations given are shown in the agenda for the day, which is presented
in Appendix 8. The ‘bite-size’ chunks of information theme of the TBs were
followed. Presentations were limited to fifteen minutes in length. The rationale
behind this was:
- More presentations could be presented aiding cross fertilisation of
information
- Due to the variety of topics covered it meant that an attendee would not
have to listen to a topic that was of no interest for too long. In the first
instance it would also increase the chances of attracting attendees

- A bigger number of members could benefit from giving a presentation

A few exceptions were made for this rule. The speaker from the sponsoring
company and any presenter travelling from abroad was given half an hour as a

‘thanks’ for the extra effort.

The quality of presentation would reflect on the quality of the association. For
this reason presenters were requested to provide their presentations two weeks
before the event so they could be checked and changes made if appropriate.
Guidelines on how to create a suitable presentation were given to the speakers.
Much of the guidelines were generic and can be used by a TA wishing to hold a
similar event. The guidelines covered items related to formatting of PowerPoint
presentation slides and advice on how to make a good presentation. Most
importantly the guidelines emphasised that presentations must not be sales

pitches — just like the articles in the TBs could not be.
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Even though guidelines were given some presentations still incorporated a sales
pitch. This reinforced the remark in Section 3.2.4 that a denunciation of external
experts is that the sales pitch would often accompany provision of information.
This indicates that the company’s presentation would be bias towards their own
products and or services, which could affect the credibility of the source. This
said the members that gave presentations and those that hosted Hot Desks put in
a lot of effort to do well on the day. This opposes the credence that members do
not usually put in as much effort as what they should do [3]. On the other hand
the twenty or so members that took part represent only a small proportion of the
total membership. It is supposed that these members had the prime motive to sell
their services or products on the day, which would satisfy the ‘what’s-in-it-for-

me’ syndrome [94].

Non-members were invited to attend as well as members. The grounds for this
were:
- Inviting non-members was likely to increase the attendance figures and
hence increase the networking possibilities
- It provided an opportunity to speak to potential new members
- GTMA members could show those outside of membership, including
their customers, that they were ‘technologically advanced’, which would
help better the perception of their industry. Heseltine [3] recommended
that TAs should improve the way in that their members industry is
perceived
- It opened up the possibilities of members being able to talk to potential
new customers, including some Original Equipment Manufacturers

(OEMS)

No charge was made for attendance. The fact that typically a majority of TA
members are small companies influenced this decision. Smaller companies are
likely to have less money to spend on TA activities outside of their normal
membership subscription. Members of a TA usually expect to be offered the
delegate fee of a conference at a reduced cost or at no cost at all. Some TAs in

the past has not done this and thus has reduced any potential value for their
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members. Concentration on running a TA as a commercial business has gone too
far to the extreme in some instances. Boleat warns that “if an association seeks
to become a commercial body it will become one but it will cease to be an

adequate Trade Association” [107].

Features of a conference ought to facilitate the exchange of information. It was
believed that an important part of the event for attendees and speakers would be
networking. One way of facilitating this was to offer members space for
exhibiting their company and technologies during breaks. These areas were
referred to as ‘hot-desks’. Eleven hot-desks were made available free of charge
to speakers and at a small cost (£50 plus VAT) for GTMA members. A booklet
giving a description of companies that were hosting a hot-desk was produced so
that attendees were aware of who was exhibiting. Another booklet was created
giving succinct biographies of the speakers, which was done to show that
speakers were proven experts in their fields, hence validating the quality of the

source of information.

Most presentations could be classified as an external primary source. According
to West’s classifications [14], the detail of information was therefore high and
unique information could be obtained, which is typically regarded as more
valuable. This is especially so as the oral dissemination of information would
deliver tacit information that is often embedded in people’s minds [16] and hence
not easy to disseminate using other methods like publications. Many sources of
information were available in one place at the conference. Both external experts
and university academics gave presentations and publications were available at

the Hot Desks.
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The name badges were seen as an opportunity to facilitate networking and the
exchange of information. Information included on name badges was:

- Attendees name

- Company name

- Logo of European project if they belonged to one

- Hot-desk logo if their company was hosting one

- Speaker symbol if applicable

- Symbols to indicate what people were interested in and what they were

experts in (explained below)

A symbol and colour coding system was employed to show who experts in
specific technological areas were and who wanted to learn more. A person upon
seeing a name badge could more easily perceive whether someone would be of
interest to them. It would also act as an icebreaker as there would be a topic
known that was relevant to the other person. It was encouraged that people
whose colours matched and who had opposite symbols would be a ‘perfect
match’ because one would possess knowledge that the other wanted. Name
badges would also serve a purpose for the TA. After collection of the name
badges, at the end of the event, they could be analysed to determine what
technological area had the most experts and what technological area was most

desirable for attendees to learn about.

6.6.1 Resulis

Approximately 80 people attended the ET08 conference. This was considered a
feat by GTMA as in the past it has been hard to attract a similar size of audience.
A variety of companies attended from small to the large Original Equipment
Manufacturers (OEMs). Many tiers of the supply chain were represented, which
was an intention for the conference. The trade press reported positively on the
event (see Appendix 9); thus satisfying promotion of GTMA and its members in

a positive light.
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Figure 24: Pie chart to show the distribution of technologies that ET08 attendees claimed
they were experts in

Of the 80 attendees 56 of them returned their name badges. Twenty-six of these
had been used in the manner in which they were intended, as described
previously. The return rate represented about 33% of those that attended. Figure
24 shows that the largest number of attendees claimed that they were experts in
consultancy/collaborative projects (36%), followed by rapid prototyping and
manufacture (21%). No one claimed to be an expert in cryogenic treatment or

incremental die-less forming.

It was no surprise that most attendees claimed to be experts in
consultancy/collaborative projects as many of the presentations were focused
upon European funded projects. Chang’s [32] proclamation that companies or
organisations that already participate in collaborations are more likely to be
involved in further collaborations can provide the allusion that these companies
are likely to be on the lookout for future collaborations and consequently they

would attend conference to build future relations.
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Figure 25: Pie chart to show the distribution of technologies that ET08 attendees wanted to
learn more about

For those technologies that attendees wanted to learn more about (Figure 25)
mould and die innovation was in the biggest demand, with almost a third of
attendees interested in it. Rapid prototyping and manufacture closely trailed the
popularity of mould and die innovation. All subject areas included in the colour
coding scheme for badges had interest from attendees. The least popular ones,
who both only appeared on three percent of badges, were incremental die-less

forming and consultancy/collaborative projects.

The idea of the name badges had worked well to give the GTMA an idea of what
technologies attendees wanted to learn more about. Upon reflection it was
realised that those technologies highlighted as being of most interest would not
encapsulate all technologies that could be considered by GTMA members. This
was because the choices were restricted to the topics that presentations on the
day covered. This was logical as the intention was to match needs with the
sources available on the day, which took the form of external experts and

university staff.

A questionnaire was given to all attendees of the ETO8 event (Appendix 12). It took the
basis of the template offered by the online survey provider that GTMA uses and points
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from Section 6.2 were considered to improve upon this. This meant there was better use
of the TAs resources. A lottery scratch card was offered to the first 20 people who
completed the questionnaire as an incentive. Jobber et al [114] showed that the bigger
the incentive the more likelihood the response rate will be higher. For a TA to offer a
bigger incentive it would be an even bigger strain on resources that are possibly already
strained. Hence, by offering a scratch card the incentive was massive, a chance to win

£100,000, but the TA only needed to spend £20.

The incentive worked well seeing that the sample size for the conference
questionnaire was 19 companies. Eighty companies had been given the

questionnaire. Therefore the return rate was 23.8%.

All respondents stated that the conference fulfilled their reason for attending. A
minority of those (16%) said that the conference partially met their expectation.
More positively, the large majority (84%) affirmed that the event ‘absolutely’

met their expectations.
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Figure 26: Column chart to show the source those attendees heard about Emerging
Technologies 08 conference from

Figure 26 shows what methods were best in promoting ETO8 to potential
delegates. This is important for a TA to know so that in the future it uses the

most effective method to get better efficiency from spending its resources. By far
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the top method was GTMA email/newsletter, which included sending
information via the TB route. This was followed by ‘other’ and then ‘GTMA
website’. The least useful method was ‘referral’, which no one had utilised. All

other methods had equally been used by 5.3% of recipients.

It was anticipated that emails or newsletters emanating from organisations other
than GTMA would have been the most effective. The event had been promoted
through the trade press, which would have a much bigger audience than GTMA’s
correspondence. However, the trade press attract many stories from many
companies presenting much more competition for GTMA’s information to attract

the attention of the reader.
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Figure 27: Column chart to show the reasons why delegates attended the Emerging
Technologies 08 conference

If a TA understands delegates motives for attending a technical conference it can
alter the way it conducts such events. TAs nowadays are generally flexible — a
TA strength — and should be willing to alter its practises. Figure 27 shows that a
sizeable majority of recipients considered the ‘content’ of the conference as their
most important reason for attending (46%). This was followed by ‘networking’
and then ‘personal growth and development’. The least popular reason for
attendance was ‘speakers’. For those that answered ‘other’ the reason given was

to gain awareness of technologies.
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The delegates saw networking as an important source and that there was
expectation knowledge would be gained from conversation. Hence disparaging
Hanrahan’s [11] suggestion that using tacit knowledge as a source would be
difficult as people would be apprehensive about sharing their knowledge. Then
again, much information may be distorted due to the bias some members had in
their presentation through promoting their own products and or services. This

would advocate that credible, unbiased, tacit knowledge is difficult to obtain.

@ Very Satisfied

B Somewhat Satisfied
ONeutral

OSomewhat Dissatisfied

B Very Di

Figure 28: Pie chart to show how delegates rated their overall satisfaction with the content
of the Emerging Technologies 08 conference

A huge majority (80%) of those asked were ‘very satisfied’ with the content of
the conference, as can be seen in Figure 28. The remaining 20% expressed that
they were ‘somewhat satisfied’. No one had a neutral or negative judgment on

the content.

The fact that a huge majority of respondents to the Emerging Technologies
questionnaire were very satisfied with the contents of the conferences bodes well.
It cannot be deduced what were the main factors that could have contributed to

the good quality conference. There are numerous factors to consider like the
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choice of speakers, the effort of the speakers or the guidelines given to help

speakers et cetera. Further research into producing conferences may uncover this.

O Very Satisfied

B Somewhat Satisfied

O Neutral

0O Somewhat Dissatisfied
B Very Dissatisfied

Figure 29: Pie chart to show the delegates rated their overall satisfaction with the
networking opportunities at the Emerging Technologies 08 conference

Figure 29 illustrates that over half of the respondents to the questionnaire were
‘somewhat satisfied’ with the networking opportunities provided for them at
ETO08. The next biggest response was those that were ‘very satisfied’ (37%).
Only one person was neutral in their opinion of the networking opportunities

provided.
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Table 11: Table to show the comments delegates made about what they thought was the
most beneficial aspect of the technical conference

What was the most beneficial aspect of the conference?

1.

2.

Nl 5=

0.

10.
11.
12.

The opportunity to see and hear how the various technologies have
developed recently

Ability to have an overview of emerging technologies - length of
presentations was perfect - especially with the ability to ask questions in
the breaks

Opportunity to have number of speakers talking concisely about
interesting projects

A lot of expertise in one room

Flexform was very interesting to me as it is a technology we could use.
Also T-ForM as we manufacture vac-form tools for one customer but we
do not have a lot of experience in that type of tooling

Picture it painted of the state of the art in commercially available
manufacturing techniques

Networking

Finding out where Walt Disney's head was. No - really evolution was
very good and interesting

Updating on EDM & metal sintering

Chatting

Information gathering

Learning about cooling channels in laser sintered components

An open-ended question was used as a catch-all to find out what aspects of the

conference attendees felt was most beneficial, which is presented in
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Table 11. Comment five makes reference to two of the European projects that
GTMA participate in (Appendix 5). The eighth comment refers to one of the
presentations given entitled ‘Who’s got Walt Disney’s Head?’, which was based
on cryogenic treatment [151]. An article on this subject can be found in the

second issue of the GTMA Technical Briefing, Appendix 3.

Largely responses indicated that the varied content of the presentations was the
most beneficial aspect of the conference (comments one, two, three and four).
Following this, with an equal number of comments, was networking (comments
two, seven and ten) and an interest in specific technologies (comments five, nine
and 12). The classification of the comments needs to be taken with caution as
somebody’s interpretation of the comments may be different to that meant by the

person who wrote it. Nevertheless the analysis of
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Table 11 corresponds with the results shown in Figure 27 if the variety and
specific technologies presented are considered ‘content’, hence receiving a total

of seven comments making it more significant than networking.

Table 12: Table to show the other topics or themes that would be of interest to them at a
technical conference

What other topics or themes are of interest to you for a conference:

1. Hot runners
2. CAD/CAM developments
3. Selective laser melting issues such as:
a. Surface quality improvement
b. Tolerances
c. Costs of typical inserts
Networking
Any better faster techniques in manufacturing of mould tools especially
in Electro Discharge Machining
6. Rapid prototyping
7. Gas/water injection and blow moulding

Nl 5=

It was important for the GTMA to use the questionnaire as an opportunity to find
out what other topics or themes, other than those covered at the conference,
delegates were interested in; hence, this question was posed. Seven out of the 19
recipients answered this (see Table 12). These will provide the initial ideas of

topics to be covered at the next Emerging Technologies event.
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Figure 30: Bar chart to show the average number of external technical
conferences/seminars that delegates stated they attend per year

Recipients of the questionnaire were asked to select one category, out of three,
that best described their average attendance of technical conferences/seminars in
a year. The results, Figure 30, showed that people are least likely to attend such a
conference six or more times a year. The two other categories, once to twice a
year and three to five times a year, were equally chosen (42% each). This
exacerbates the threat of other TAs as competition to attract industry to oral
dissemination methods like conferences or seminars would be high. Further work
into the effect of charging and by how much for such events would help a TA

attract the maximum number of delegates.

6.7 Concluding Remark

The three principal components from the strategy for a technology foresight
approach by TAs (Chapter 5) were implemented using a test-bed TA:

1. Utilising IT communication capabilities.

2. Newsletters.

3. Collaborations.
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Utilising IT communication capabilities did not achieve much success. In
contradiction to previous research by Hanrahan, who said setting up online
services was costly, freely available online services were utilised, such as online
meeting tools and discussion boards. Even though access was free to members
there was not much uptake. This supported De Souza’s research that stated it was
notoriously difficult to encourage and maintain participation in online

communities.

As per the strategy hardcopy newsletters were used to disseminate technical
information to TA members. Feedback through a questionnaire showed that all
respondents had a favourable reaction to the hardcopy online newsletter. The
short lengths of the articles were deemed by 91% of respondents as suitable,
which was inline with previous research. The results of the questionnaire showed
that the members preferred delivery format would be by email rather than
hardcopy via the post. This led to a revision of the process for disseminating

technical information, which included producing online newsletters.

The online newsletters proved to be successful in monetary terms as an 85% cost
saving was realised in comparison to hardcopy newsletters. The Email Service
Provider used to send out the online newsletters worked well as it needed no
specialist computer skills from the user. Furthermore, it autonomously managed
the recipient database and automatically generated statistics, such as open rates,
that could be used as parameters to determine the success of newsletters sent.
The average open rate of 28.5% was deemed a success when comparing it to the

29% open rate of the biggest association in the world, NAR.

Action research was employed to develop generic recommendations for how a
TA could better work in collaborations. The threat of developed technology
being seen as unexciting was shown to occur as a result of the long-term
scientific approach of the EU projects that the test-bed TA participated in.
Limitations on dissemination of EU project results were experienced, which
coincided with Howells et al statement that collaboration with industry can
restrict the free flow of information. Due to misinformation provided to the

project consortium about budgetary information a drain was put on monetary
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resources. This was because the TA received les money from the project than
originally anticipated. Furthermore, the EU projects demanded a lot of time to be
spent by a TA which took time away from other technology foresight activities.
Something that proved to work well was encouraging the participation of LEs, in
face-to-face national project meetings, in order to attract SMEs to the project. It

also helped communication along the supply chain.

Current research by others on collaborations is in the early stages of development
and mainly focus upon industry-university collaborations. The research in this
dissertation has added to current research by focusing on university-trade

association-industry collaborations.

Conferences were also implemented, which did not form part of the original
strategy. It stemmed from the need to disseminate information on collaborative
projects in an economical way, therefore creating a synergy between the different
components of the strategy. The conference proved to be successful as 100% of
respondents to a questionnaire about the conference said that their reason(s) for

attending were fulfilled.

In order to effectively determine the success of a strategy implemented feedback
needs to be obtained. Questionnaires got higher return rates when a personal
incentive was used, hence satisfying the ‘what’s-in-it-for-me’ syndrome, which
supported previous research. Research fatigue of members should be avoided and
one way this was achieved was by using an Email Service Provider, for online
newsletters, that generated statistics automatically. Future work should include
identifying further parameters that can be used, especially those that are

unobtrusive.
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7 Proposals Following Investigation into
Prioritised Technology Foresight Practises for
Trade Associations

7.1 Introduction

A revised strategy is given in this chapter that can be used as the foundation for a
Trade Association that plans to provide technical information to its members. It
aims to improve the strategy that was presented in Chapter 5. The format for the
revised strategy has different headings which were deemed more suitable. It
encapsulates the factors that are likely to influence the provision of a technical
service (Chapter 5) and recommends an initial approach to setting it up — based

upon the experiences of the test-bed Trade Association (Chapter 6).

7.2 Improvements to a Strategy for Technology
Foresight by Trade Associations

7.2.1 The Need for Integration of Components

The provision of technical information includes utilising many sources of
technical information, many processes that can be used to collect it and many
methods to disseminate the information gathered. The test-bed showed how three
main mechanisms were implemented — collaborations, conferences and technical
briefings — to provide technical information to its members. It is important that
the mechanisms are integrated as they can share the same sources and methods
for collecting and disseminating information and that a synergism exists. This is
shown in Figure 30 by the source and dissemination arrows between the three
mechanisms. For example, the Emerging Technology conference (item ‘1°)
exploited the results from the European collaborative projects (item ‘2’). The
collaborative projects benefited as the conference gave a suitable oral medium to
disseminate its results through. Creating synergism amongst the methods

employed by a TA is very important so that their archetypal lack of resources is
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not further exacerbated. To realise this it is recommended that an individual
within the TA is given the responsibility to coordinate the methods used to

provide information.
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Figure 31: Trade Association process for providing technology intelligence to small and
medium sized enterprises.
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The individual within a TA that coordinates the technology intelligence
processes is referred to as the Technology Intelligence Specialist (TIS) (item ‘3°).
They are responsible for designing and maintaining the technology intelligence
process and promoting it both internally and externally. In addition to this they
are the scanner, analyst and disseminator and are expected to develop their
knowledge on technology intelligence process. It is recommended that a TIS has
a relevant technical degree qualification so that they can interpret information
appropriately. They must show evidence of being a good communicator,
especially with good writing skills and it is desirable that they are able to
motivate the rest of the TA team to ‘buy into’ the value of providing technology
intelligence. Previous research had shown that ancillary staff to the technology
intelligence service may provide falsified in inaccurate information to a TIS if

they feel unmotivated by not being included in technology intelligence activities.

For larger TAs there may be the resource to employ more than one TIS and the
processes can then be split between them. For those TAs that find it difficult to
find someone with the relevant competencies they may wish to utilise the expert

knowledge of the Chief Executive Officer or staff with a technical background.

So that the other staff of a TA can understand the technology intelligence
process, and therefore more likely support it, training will be provided to both the
TIS and other members of staff (item ‘8’). Past research had shown that the sole
delegation of information gathering to a TIS can create information distortion so
by other staff participating this should be circumvented. It will also reduce an
over reliance on one person and other members of staff should be able to

facilitate the service.

7.2.2 Sources: Exploiting Trade Association Resource Base

There are a multitude of sources available to exploit (item ‘4’). It is suggested
that a TAs many members are considered first (item ‘5’). The test-bed TA
demonstrated that its members could be successfully used as the main sources for

two of the mechanisms implemented, conferences and the technical briefings.
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The common problem inherent with using members is with them having an
ulterior motive to sell their own problems. This creates the possibility of bias
information, and subsequently information distortion, or the risk of a sales pitch
accompanying information which would diminish the credibility of the source. It
is advisable to give members guidelines on submitting information, especially
discouraging sales pitches. Based upon the limited effect the test-bed had in
enforcing guidelines a TA should make a member sign a contract agreeing that
they will adhere to them. To encourage members the ‘what’s-in-it-for-me’ must
be satisfied. Second to members as a source university contacts ought to be used
as they were enthusiastic to share their expert knowledge with less of a partiality

than members.

European collaborations that TAs participated in are seen as a source of
information that was very resource heavy. A member of staff’s time could quite
easily be taken up by a European project, hence not leaving enough time to spend
looking at other sources. Much consideration should be given to joining
collaborations if manpower is already a weakness for a TA. For each component
of the strategy (items ‘1°, ‘2’ and ‘6’) Figure 8 provides an indication of the
demand that each component puts on a TAs monetary, human and time
resources. A colour coded ‘traffic light’ system is used with red showing the
biggest demand and green the least demand. Collaborations clearly demands the

most resources from a TA.

Even though past research had implied tacit knowledge is difficult to obtain it is
strongly recommended that a TA tries to exploit it, which goes with using
members as the predominant source. This is because it is often regarded as more
valuable than other migratory sources of information, like books. A conference
that allows plenty of opportunity to network can greatly aid the transfer of tacit

knowledge.

The credibility of sources for technological innovation exploited can have
implications for the quality of information disseminated by the TA. If the TA
was to disseminate poor quality information this could have a negative impact on

a member. For each source utilised the TA should assess at least the authorship,
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timeliness, purpose and content of the information in order to determine whether
the credentials of the source are good enough for inclusion in the TAs technology
intelligence provision. During implementation the TA did not have the resource
to conduct an assessment on each source. Considering a majority of sources are
TA members it may not be worthwhile spending much time assessing them
individually due to the fact that if their contribution is rejected they will not
receive a benefit and may question the value of their subscription. However, at
the same time a TA needs to ensure that the information it disseminates is
perceived as credible. If a TA maintains good quality dissemination it should be
seen as a credible author/editor/provider. The online newsletters must be sent out
regularly and on time (timeliness). It should maintain an unbiased entity so that
members trust its purpose and quality checks should be in place to ensure that
grammar and punctuation of written material is perfect (content). Future work
that could assist assessing credibility of sources is given in Section 8.2. Through
experience a TIS would gain a better idea as to what sources are credible and

what ones are not.

7.2.3 Technology Monitoring for Trade Associations

Collection methods should not be used in isolation. Information Technology can
certainly offer opportunities to collect information in more efficient ways but the
cost of using software, such as VantagePoint for patent frequency analysis, can
be too high for a Trade Association. However in line with the tradition of the
internet there are many free tools that can be employed to search the internet,
which encompasses many sources, more effectively like Google Scholar,
Resource Discovery Network hubs and free journals offered by the Public
Library of Science. The test-bed TA employed only a few collection methods
that had been identified. This was largely due to lack of human resources to use
more than several methods. It is believed that with supplementary training
additional methods could be used but this must be supported by the leadership of

the Trade Association.
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In essence members were used as expert panels to gather information from, but
in a more loose way than its usual implementation manner. It is warned that a
Trade Association must look out for the Halo or Horns effect where the respect
or disrespect for a panel member may influence the assessment of a technology.
Those companies, especially with a strong sales team, may shout loudest about
their technologies and this should not sway a Trade Associations view in relation
to what technologies to collect or not. Means of accessing tacit knowledge like
informal networking, demonstrated through networking through collaborations

and during conferences, are important to implement.

7.2.4 Technical Information Dissemination Methods for Trade
Associations

It is advocated that an electronic method, over a hardcopy method, is used to
disseminate migratory information (item ‘6’). As demonstrated by the
implementation of the Technical Briefings sending information through the
medium of email is more resourceful. Moreover it generates feedback (item ‘7°),
through open rates et cetera, without the risk of annoying members or creating
research fatigue. For the format of an online newsletter the articles ought to be
succinct. Again, appropriate training of staff (item ‘8’) to teach good writing and
editing skills is proposed. The revised process for producing a technical
newsletter, presented in Figure 19 (Section 6.4.2.2) should be used for creating

the technical newsletter. It should be noted that feedback will be hard to obtain.

Face-to-face methods have got to be used in conjunction with electronic
dissemination to prevent heterogeneity between a Trade Association, its
members and industry becoming too high. Hence, regular conferences can
moderate the level of heterogeneity and it is also an effective way to capture the
all important tacit knowledge. For conferences it is recommended that non-
members are also invited in order to capture the knowledge of those outside
membership. It would also encourage creation and maintenance of supply chains,

which in turn promotes innovation. Also, it increases the potential of members
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who are willing to be an active source of information by offering sales

opportunities, hence satisfying the ‘what’s-in-it-for-me’ syndrome.

European project collaborations were very limited to the number of members that
they would benefit, mainly limited to the core and national SMEs, with the
former receiving the most valuable information. If a TA wants to serve as many
members as possible then the European project collaborations are not the way.
However, there are many different ways to be involved in collaborations that

should be explored.

7.2.5 Overview

Only a small number of sources and collection methods had been used for the
test-bed due to the demand of the methods implemented in terms of manpower. It
had been identified that resources are a weakness of TAs so the same problem is
likely to be met. It is suggested that a TA thinks about educating its members on
the methods that it does not utilise (item ‘9’). Even though the TA would be
providing information on technology it is important that the members conducts
their own research, otherwise they risk inhibiting their innovation. Educating
members on sources and methods that can be used would encourage them to

complete their own research.

Taking into consideration the above three main mechanisms for providing
information, focused upon in this dissertation, are presented in order with the
most highly recommended one first:

1. Conferences

2. Online newsletters

3. European collaborations
Utilising information technology communication capabilities, which was

proposed in the first strategy, has not been incorporated into the revised one. This

is due to the difficulty the GTMA found in implementing it, which reinforces
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past research that states it is difficult to set-up and maintain an online

community.

Even though the above mechanisms were implemented using a test-bed, that was
deemed representative of a typical Trade Association, an organisation that is
planning to provide a technology intelligence must identify its specific strengths,

weaknesses, opportunities and threats that would influence its own strategy.
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8 Conclusions

8.1 How the purpose of the study has been met

The nature of technology management meant that the research needed to cover
many disciplines, such as economics, business, politics, engineering, science,
information technology, psychology and sociology. This presented a challenge
for one person, the researcher, to explore and understand elements of each
discipline. It demonstrates a limitation of small scale research. Priority was given
to the elements that were deemed most relevant to the role of TAs and to the aim

of the research.

The research has fulfilled its purpose in examining the how a strategy for UK
Trade Associations, related to engineering, to provide technical information to
members was developed. Three key parts form the basis for offering such a
service: sources; methods of collection; means of dissemination. Past research
had focused upon the application of the aforementioned on companies, especially
large enterprises. A Trade Association differs to companies, primarily in that its
function is to serve the needs of its member companies. Therefore a diversity of
factors, some dissimilar to companies, influence its capabilities for using sources
and methods for collection and dissemination. Relating these factors to make
recommendations as to what sources and methods are most appropriate
specifically for a Trade Association points towards the originality of this

research.

8.1.1 Objective 1

The factors that are likely to influence the provision of technical information
have been mainly satisfied by the creation of the strengths, weaknesses,
opportunities and threats (SWOT) analysis. In Section 5.3 the SWOT
encompasses 65 factors that could influence provision of a technical service and
prioritises the use of resources and capability for technology foresight. A massive

amount of time was spent studying a multitude of materials to generate a
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comprehensive SWOT. It is therefore a helpful outcome as TAs will not have to
do the same as they can use the SWOT presented in this dissertation as a
template. It was a suitable tool to use as it is easily understandable and hence can
straightforwardly be implemented by a TA to determine its own specific
potential influences and to reflect the continuously transforming and new

SWOTs that are born.

8.1.2 Objective 2 to 4

For objectives one through to four many sources and methods for collecting and
disseminating technical information where identified and some of the inherent
advantages and disadvantages where given. A majority of these sources were
identified prior to the creation of the SWOT analysis. In hindsight, it may have
been best to complete the SWOT first to help narrow down the number of
sources and methods that were not employed by the test-bed TA. On the other
hand, it is valuable that many were given so that a TA has a broader knowledge
of what can be implemented. It was commented that some methods, which are
currently expensive, might become much more affordable, or even free, in the
future. Therefore it is important that a TA is made aware of this. It was hard
writing about some of the sources and methods separately as their inputs and
outputs could be interlinked, yet it felt important to present them separately with

the intention that they could be more easily referenced.

Much effort had been wielded to find information on technology monitoring
process but it was not easy to find. The difficulty could be attributed to the
sensitive nature of technical information as it can be used to gain a competitive

edge over competitors.

Information Technology, especially the internet, is central to the provision of
technical information — sourcing, collection and dissemination. The inherent
difficulties with using Information Technology were substantiated. Previous
research, for example De Souza et al and Hanrahan, remarked that technology
alone cannot lead to innovation but social aspects have to be considered also.

Results of this research showed the importance members put on networking and
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how it increased chances of involvement in future collaborations, if already
collaborating. Further to this meeting face-to-face was perceived of great
importance to prevent the heterogeneity of information amongst the Trade

Association, its members and industry becoming too high.

The dynamic nature of technical information and of the methods to distil it was
recognised. Changes in access to sources could be foreseen, for example the
possibility of groups succeeding in making access to online journals free of
charge. Another issue includes the changing workforce, due to reasons like
retirement, and how this can deplete tacit knowledge or how it can affect the rate
of uptake of new technologies used to provide technical information. The
implication of this is that Trade Associations that wish to provide technical
information to their members should be aware of any new influences. That said
the methodology presented in this research can be used to make them aware of

the potential influences and how this may affect them.

8.1.3 Objective 5

Only a few mechanisms, that incorporated only a few of the sources of technical
innovation and technology monitoring methods, were implemented using the
test-bed TA. This was largely due to the limitations of human resources that
could be spent, just the one researcher, and the monetary resource, as typically a

TA does not have much to spend on such work.

Gaining feedback and finding parameters for gauging the success of the
mechanisms implemented was troublesome, although an evident limitation is that
not all members can be expected to give feedback. Questionnaires are known for
having low response rates and this was experienced. Techniques suggested by the
likes of Jobber et al, like incentives, were drawn on to improve questionnaire
return rates to a degree of success. Research fatigue meant that the difficulty in
gaining responses would increase each time a questionnaire was sent out.
Therefore any subsequent questionnaires to the first, which were sent to the same

recipients, got a very low return rate if any at all. More automated feedback
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mechanisms were used later on in the project, for instance open rates for online
newsletters. Ideally other mechanisms should have been identified and used. This
was not within the time limits of implementation, especially considering the
research was conducted within a real commercial environment that needed things
to move forward quickly. More parameters came to light too late in the research.
For example usability tests [15], can be used to test the degree to which texts
effectively and easily enable people to accomplish their goals. The preference is
to use less invasive techniques, akin to monitoring open rates of newsletters, so
that research fatigue, common to questionnaires, can be avoided. Suggestions for
future areas to look into to find more and potentially better parameters and

feedback means were given.

Utilising IT communication capabilities (Section 6.3) did not work well at all
even though freely available services were utilised. This was in-keeping with
previous research. Therefore, this mechanism was not incorporated into the

improved strategy presented in Chapter 7.

The progression of hardcopy newsletters to online newsletters worked very well.
It was able to provide unobtrusive feedback in the form of open rates, as
recommended above. It resulted in a cost saving when compared to hardcopy
newsletters. Also it did not require any specialist computer skills to create and
send an online newsletter. Furthermore, it automatically managed certain aspects
of the contact management database, which addressed a weakness of a typical

TA.

Keeping information disseminated short in length worked well for both the
newsletters and for the conference. It worked well for the newsletters because it
allowed a reader to scan through the newsletter quickly to identify if any articles
were relevant. For the conferences succinct presentations allowed more
presentations to be made that increased the possibility that a technology
innovation would be of interest to the audience. Furthermore, it promoted cross

fertilization of technologies.
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8.1.4 Objective 6

The discussions about the implementation of sources and methods (Chapter 6)
related how well, or not, they had built upon the strengths, diminished the
weaknesses, exploited the opportunities or resolved the threats of a TA. This
fulfilled objective six. This was then used to make recommendations (Chapter 7).
There were too many SWOTs to remark on each one individually and

consequently those that were perceived of most significance were presented.

The factor of a TA’s resources, or lack of, was exacerbated by the test-beds
participation in EU collaborative projects. They took up a majority of the
Technology Intelligence Specialist’s time and due to misinformation, regarding
budget, provided to the TA it did not receive the financial income from the
collaborations that it had planned for. Restrictions were also enforced onto the
TA as to what information it could disseminate, which coincided with Howells et
al statement that collaboration with industry can restrict the free flow of

information.

8.1.5 Objective 7

A strategy for technology foresight approaches for a TA was established before
implementation (Section 5.4.2) and then tested using the test-bed TA. Lessons
learned from implementing the strategy were then used to create an improved
strategy and to provide recommendations to aid a TA in implementing and
providing engineering related technical information to its members. A new
component to the strategy was added, which was conferences. The conference
that the test-bed TA held was very successful as it was an economical use of
resources, considering the size of the audience, and it created a synergy with the
other components of the strategy by providing inputs and outputs for the

technology intelligence service.
The strategy gave recommendations that a Trade Association can use to

implement a technical service provision itself. The most usable source of

information was a Trade Associations’ many members, in particular their tacit
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knowledge. This went against the grain of previous research, namely West,
Hanrahan and Chang, that said tacit knowledge was the most difficult to use due
to its embedded nature. The success and top recommendation of utilising
conferences, based on the Emerging Technologies event, supported the use of
tacit knowledge. The uniqueness of tacit knowledge made it valuable and also
differentiated the information a Trade Associated could offer to members in
comparison to other sources that could be used. The high possibility of noise
from the bias interpretation of members, caused by ulterior sales motives, was

shown.

8.1.6 Overview

Into the research it was realised that any strategy suggested could become
obsolete quickly due to the constantly changing world of the methods available
for collecting and disseminating technical information. However, the revised

strategy can be adapted to suit other TAs.

The research is thought to have high originality as no other research had been
encountered that explicitly focused upon TAs providing technology intelligence
via utilisation of many sources, technology monitoring methods and appropriate
means of dissemination. The value of focusing on a TA is that it can reach out

and benefit many companies.

All in all, no matter how much technical information a TA sources, collects and
disseminates to its members, in order for it to be of benefit the members must
embrace it. If members do embrace it the provision of technical information
should increase members’ potential to succeed against competition by raising the
technical content of their products and services, with the proviso of a TA

providing members what they need.
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8.2 Further Research

Future work ought to look at assessing technology intelligence methods that were
not implemented within this research. Perhaps just either sources of
technological innovation, technology monitoring methods or dissemination
methods ought to be looked at so that the number of techniques to implement are
not overwhelming. It is plausible that other research has assessed the pros and
cons of methods identified in this dissertation in more detail, but it is unlikely

that this would be specific to TAs.

It is important that the credibility of sources of information is assessed before
they are used by a TA. This will prevent a TA disseminating information with
poor credentials that could be detrimental to the member if they act upon the
information received. Further research could be conducted into developing a
matrix that TAs could use to score the credibility of resources in order to quickly

assess whether it should be used or not.

The research on technology monitoring and dissemination techniques found for
this dissertation was mainly focused upon large companies. More work must be
completed into making technology monitoring and dissemination techniques
more accessible to smaller companies and organisations. The researcher has
recently become involved with a the newly formed Visual Strategy Network
[152], led by the University of Cambridge and Loughborough University, which
aims to make visual techniques like Roadmapping (Section 4.3) more robust and

accessible.
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Appendix 1 — ‘The real cost of tool, die and mould manufacture’ paper

This was presented at the 6" International Conference on Industrial Tools and Material Processing
Technologies, Bled, September 11"-14™ 2007.
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Abstract

As more companies look to outsource their tool, die, and mould manufacture it has become apparent that there is a
need to outline all the factors to be considered when selecting a supplier. This paper contains an examination of eight
generic steps of tool, die, and mould procurement and additional factors when cross boarder procurement is considered.

Keywords: Procurement, Tools, Dies, Moulds, Low-Cost Base Suppliers, Carbon Footprint

1. Introduction

Historically if a UK company decided to outsource
the manufacture of tools, dies, or moulds (TD or Ms),
then either a preferred UK toolmaker was selected or
quotations were obtained from local companies, and
an order placed. The global economy has made
available a plethora of companies across the world
quoting very good prices for the manufacture of TD
and Ms. Often the quoted prices that appear most
attractive are from low-cost base countries.

There exists little published quantitative analysis
comparing the total costs of sourcing from within the
same country or region with sourcing from different
countries or continents. The mechanisms of
procurement employed by large companies often
means that the direct link between the TDM users or
designers and the toolmakers has been broken and
hence, intelligence or experience based purchasing
decisions have on the whole disappeared. In the
middle between the user and the designer is now the
procurement or purchasing department with its own
targets. This often procedural bridge rarely explores
fully the difference between price quoted and the real
or true cost of outsourcing. The difference being non-
explicit and intangible costs, compensating actions,
opportunities lost, as well as other factors that are
important in sourcing decisions [1].
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From the viewpoint of the buyer, total manufacturing
costs are often placed under different budgets and true
costs are not always recognised or evaluated. The
remit of the buyer is to purchase the product at the
right price and consider quality and delivery as lower
priorities on the basis that Project or Production
Managers will focus on quality through the
manufacturing process and will expedite lead times
when required.

In previous decades, there has been considerable
effort by OEMs to put in place supplier performance
and commitment indicators. One well known example
is Rolls Royce’s requirement on certain component
suppliers to pursue the adoption of process simulation
[2]. However, such indicators are rarely put in place
by OEMs to control sourcing from lower tiers, third or
fourth, which are often the supply chain position of
toolmakers. Hence, if the UK TDM industry is to
retain existing and win new business then it must
provide a list of considerations for all purchasers
enabling them to understand the true TD and M
sourcing costs and justify their purchases. The method
for real cost appreciation must encapsulate the greater
philosophy of long-term supplier partnerships and
day-to-day operations. Real cost considerations are
examined in this paper.

2. Real Cost Considerations



The first group of cost considerations relate to the
generic process of sourcing TD or Ms, Section 2.1.
Attention is then given to the additional factors that
result from purchasing from beyond a national border,
Section 2.2.

2.1 The Generic Sourcing Process

When TD and Ms were purchased only from local
suppliers, it was usual for the customer and supplier to
meet and discuss the project [3, 4]. In addition, during
manufacture any problems that arose or changes
needed were discussed face-to-face and a route
forward determined. In addition, if any adjustments to
the TD or M were required during production trials,
the close proximity of the supplier to the point of
TDM use made the task easy. Finally, when the tool
was in service replacement parts, refurbishments, and
modifications were dealt with quickly. A key factor in
this mode of operation related to the shared
understanding of national customs, holidays,
transportation problems, industry problems and
pressures, as well as deriving the same meaning from
the technical and day-to-day language spoken i.e. not
only the words but the context.

Today typically, when a potential order has a
significant value a procurement department will
require three quotations to be obtained. It is essential
that prices quoted, whether the suppliers are local or
further away, be placed in the context of the total cost
considerations.

2.1.1  Customer Assessment

Assuming quotations have been obtained from
suppliers that have never undertaken business with the
purchasing company. The purchasing company, the
customer, needs to decide how it intends to determine
the capability of the suppliers. If the method is to visit,
then differences in costs arise depending on location.
It may be possible to visit two local suppliers by car in
a day with the possibility of return visits if additional
queries arise. However, when the suppliers are in low-
cost base countries, costs associated with flights,
accommodation, interpreters, and detailed visit
preparation, assuming return visits are not a
possibility, need to be considered. In addition, it
should be straightforward to ascertain the reputation,
capacity, capability, and experience of a supplier
based in the same country as the purchaser — a task
that is certainly not as easy with remote suppliers.

2.1.2 Contracts
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Let us assume the customer selects two suppliers’,
one local, UK based, and one in a low-cost base
country. Contracts need to be agreed and signed
satisfying the legal requirements of both parties. In the
case of the local supplier, there is a single legal
system and language. In the case of the foreign
supplier it is unlikely that this is the case and hence a
greater amount of time and expense is required in
ensuring that what is being agreed (deliverables,
penalty clauses etc) is understood fully by both parties
and not open to misinterpretation as a result of
misconstrued terminology or custom and practice.

2.1.3  Manufacture

With the contracts exchanged the tool manufacture
begins with the supplier ‘reading’ CAD drawings,
notes and specifications and combining them to
produce functional TD or Ms. There is however, a
much higher risk of failure with the untried foreign
supplier than with the untried local supplier.

When using toolmakers from low-cost base
countries, such as the Far East, fundamental mistakes
have often been made at the design stage. Usually the
reason for this is down to difficulty in communication.
Translators are employed but they do not help much
as many words, especially technical words, do not
translate directly. An experiment was carried out
where two interpreters were used for the same job.
Different interpretations were given by both.
Interpreters with an engineering background are
needed, but a majority of the time young interpreters
are employed [5].

The internal market for low-cost base suppliers
typically requires low to mid TDM making skills
when compared to the developed high-cost base TDM
makers [6]. Hence, although able to offer low prices
the toolmaking experience required for complex TDM
requirements may be slightly lacking. A risk factor
associated with the complexity of the TDM needs to
be considered within the possible additional costs. To
try to negate this risk it may be necessary to include
additional visits or virtual visual conferencing
activities so ensuring that misinterpretation is avoided.

There has however been cases reported [4] where
the customer has effectively been training the foreign
supplier in the skill of complex TDM manufacture. In
the case of the local supplier, local intelligence if
properly  gathered should enable capability,
competence, and experience with similar tools to be



accurately assessed. The relatively short distance
between supplier and customer should ensure
problems are easily resolved through face-to-face
meetings. One assumption for cost implications could
be that the remote supplier be visited the same number
of times as the local supplier and for the same reasons.

2.1.4  Transportation

With the TD or M manufactured, the next stage is
the transportation to the point of use. The time
allocated should allow for all contingencies and
failures in transport arrangements. In the case of the
foreign supplier, the transportation will be dependant
on the weight of the TD or M. For small dies, punches
or pins then transport by road or train to the nearest
airport and then cargo rate to a UK international
airport followed by transportation to the point of use
is possible. For larger tools, shipping may be more
appropriate, but the time required from the point of
manufacture to the point of use may take a
considerable amount of time and increase the
probability of delayed arrival. This may require
considerable advanced contingency planning. An
approximate cost to ship a die, which weighs six
tonnes, from the Far East to the UK would be between
three to four thousand pounds [7]. Another question
the customer needs to establish is who meets the
transportation costs, the insurance fee and any costs
that arise if the end component/product is not
produced on time due to a lack of tooling, which
could lead to possible production line shutdowns.

A future consideration for manufacturers is
expected to be the 'carbon footprint' per product. The
UK Government's draft Climate Change Bill will
legally oblige the Government to achieve a sixty
percent carbon reduction on 1990 emission levels by
2050 [8]. The Carbon Trust [9] is an independent
company funded by UK Government to help move the
UK to a low carbon economy. Initiatives are being
created to reduce carbon emissions, such as a business
tool for carbon management across the supply chain
[10]. Market research conducted by the Environment
Agency (UK) showed that 67 percent of UK
consumers are more likely to buy a product with a low
carbon footprint [11].

Taking into consideration increases in energy,
existing and planned legislation that penalises high
energy consumption and changing consumer attitudes
the customers of toolmakers may not be able to
‘afford’ transporting TD or Ms from overseas as this
would increase the ‘carbon footprint’ of their product.

- 171 -

2.1.5 Tool Arrival and Pre-Production

Lead times for the tool are an important
consideration. Lead times are longer when sourcing
from abroad. A UK toolmaker will quote a lead time
of twelve weeks, whereas a toolmaker from the Far
East would quote sixteen weeks for the same tool [7].
This can lead to loss business for the customer if their
customer needs a product quicker than the lead time
quoted by the toolmaker in the Far East. In the
automotive industry there have been instances where
tools from Far East toolmakers have had to arrive in
the UK incomplete so that the date for tools to be in
production is met. There are serious implications
within the automotive industry if tools aren’t in
production by the agreed date, hence, why this
situation can occur [5].

When sourcing from low-cost base countries,
buyers have sent out engineers to monitor the quality
of work and to teach the toolmaker [4]. In the case of
an automotive supplier three engineers were sent out
for 13 weeks. This was on a one million pound project
to create transfer and progressive tooling for
approximately 30 pressing processes [5]. There would
be the obvious costs associated with this like the cost
of flights and hotels. In addition there would be
intangible costs such as the opportunities lost. If the
engineers weren’t required to go abroad they could
have been working on new projects [4].

In the case where engineers oversee the process
their cost will frequently be charged to other cost
centres and often do not appear within the total cost of
tools provided. This creates issues when
benchmarking costs from UK against overseas
companies. Many case studies have confirmed that
when all budgets are accrued savings of less than five
percent are shown. This is without considering the
affect on other production and labour issues when
skilled team members are overseas for a long period
of time on a single project.

The customer must determine, before placing the
order, what procedures will be adopted if on arrival
the TD or M fails inspection. The options may
include: return the tool to the supplier; in the case of a
tool supplied by a foreign manufacturer, one option
could be to employ a local toolmaker to implement
the corrections. In the longer term, solutions may
include sending someone to inspect the tool before
dispatch or training personnel at the supplying
company in quality and inspection procedures.



When pre-production trials begin it is often the
case that slight modifications to the tooling are
required. The customer must determine, again before
placing the order, what procedures will be adopted.
Realistically if the tool was manufactured on the other
side of the world then it cannot be economical or
enhance lead times to ship it back for modifications,
nor is it likely that someone will travel from the
manufacturer armed with appropriate tools to
undertake modifications. If either scenario is likely,
who will finance the activities needs to be clear. The
reality is that modifications, often required to ensure
the tool functions, and future repairs will be
undertaken by a local toolmaker, probably a
toolmaker that failed to be awarded the original
contract; a toolmaker that the tool purchaser needs to
ensure a functioning tool and its long-term
maintenance. A customer needs to determine the type
of relationship required of domestic toolmakers and
how such toolmakers are to remain financially viable
to service tool users.

UK toolmakers may quote up to 30 percent more
to modify or repair a tool from the Far East, than from
the UK. To put a 750 tonne — moulding machine
pressure — die cast mould right would cost, on
average, between eight to ten thousand pounds. A
reason for this is because the toolmaker expects to
perform additional operations on a tool from the Far
East. For example, the cap screws that hold a tool
together may not be manufactured by a ‘branded
name’ that conforms to British standards in a tool
from the Far East. They are likely to be ‘cheap and
cheerful’. When trying to undo ‘cheap and cheerful’
cap screws they can break. Consequently a second
operation is required to drill the cap screw out, which
requires more resources [7].

2.1.6  Production

In addition to who shall perform on-site TD or M
maintenance, consideration needs to be given to order
quantities for replacement tools or tool parts. Hence,
anticipated tool life, the volume of TDM stock to be
held by the customer and the time required between
ordering new stock and its delivery, TDM order
schedules. As part of these considerations, plans must
take account of worse case scenarios including, for
example, unexpected catastrophic TD or M failure and
the resultant downtimes. The anticipated supplier
responsiveness as a result of commitment and
physical location should be factored into the
considerations. Thought must also be given to the
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volume and duration of the tool purchaser’s (the
customer) component/product production contract and
the anticipated latent TDM stock if the contract is not
renewed or modifications to the component/product
and hence, the tools are required. The further away the
supplier is from the TDM user the further from the
practice of minimised inventory and Just-in-Time
procedures. Hence, the risk of cash being tied up
permanently in unused tooling stocks is significantly
increased.

Some UK toolmakers can give customers a 24 hour
7 days a week breakdown service, for when repairs on
tools are required. This is an additional service that
toolmakers from the Far East cannot offer [7].

2.1.7 Trust

The customer must assess the risk associated with
providing external organisations with TDM drawings
and solid models and hence, the implicit product
manufacturing route. Thought must be given to: the
activities of the supplying toolmaker, are they also
TDM users and hence potential competitors; the legal
recourse and associated costs if information supplied
is used to the detriment of the customer; and instinct.

2.1.8 Long-term Partnerships

A TDM purchaser, the customer, must examine the
day-to-day dependencies that ensure minimum tool
downtime and hence, determine which partnerships
need to be maintained and built upon. In addition, the
customer must develop an understanding of the
significance of their business to the supplier and hence
gauge the anticipated levels of support.

2.2 Purchasing beyond National Boarders
In addition to those mentioned in Section 2.1, there
are additional cost considerations that result only from

purchasing from foreign suppliers.

2.2.1 Customs Duties

These are fixed and readily calculated.
2.2.2  Financing and Paperwork

Terms of payment on foreign shipments may
require letters of credit, bankers’ acceptances, or some

other international financing mechanism, most of
which require a fee to be paid to a guaranteeing bank



plus additional document the

transaction.

paperwork to

In the UK a toolmaker is typically paid
approximately a third of the cost of the tool upon
delivery. The second third is paid when the customer
samples the tool and the final payment is given when
the customer proves the tool [7]. When buyers source
from abroad they often have to pay roughly 80 percent
prior to delivery to secure lower tooling prices and
they have to conform to trading requirements of
overseas suppliers. As a result more risk is associated
with buying from low-cost base countries.

Difficulties can be incurred when sending items in
and out of the Far East. If the paperwork for a
shipment is not 100 percent accurate it will be stuck in
the dock for up to one week. Lead times are then
adversely affected [5].

2.2.3  Foreign Exchange Rate Fluctuations

If a price is specified in a foreign currency, then
the purchaser bears the risk of exchange rate
fluctuations before delivery and payment. A major
fluctuation could reduce the local currency
profitability of the contract for the foreign supplier.
This could affect quality and responsiveness,
ultimately raising the risk of failure to complete and
deliver, if the potential loss under the contract
becomes too great.

2.2.4 Time Zones

The opportunity for direct communication may be
limited by difference in time zones. Other
communication problems include differences in
industry practices, standards and use of technical
terms.

2.2.5 Materials

Many TD and Ms are manufactured from specific
metal grades normally steels and require
postproduction heat treatments. Purchasers should be
aware that the quality of steels produced in certain
regions are neither or as good or as consistent as those
available in Western Europe. There have been
logistical problems, in the Far East, when trying to
acquire materials. Therefore, some toolmakers will
take shortcuts by using different material [5]. Hence,
where critical to TDM life or function material may
need to be shipped to the tool supplier.
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For a four impression die casting tool a UK
toolmaker quoted £58,000, a Turkish toolmaker
£54,000 and a Far East toolmaker £36,000. Nine times
out of ten the toolmaker from the Far East would not
be working to any die casting standards, whereas in
the UK they would be. The standards might state, for
the UK, that the bolster has got to be 40-50 percent
bigger than the insert. The bolster may only be 20
percent bigger for the tool from the Far East. This
makes the tool less robust. Since the toolmaker from
the Far East is using less material for bolster they are
saving on material costs, which allow them to quote
lower. Furthermore, the UK toolmaker would use a
third temper for heat treatment while the Far East
toolmaker would only use two. The tempering process
is important to obtain the desired strength, hardness
and toughness of the tool [7].

A common steel used in cold work tooling is D2.
In Japan 30 percent of the D2 market has been
replaced with a ‘new’ eight percent chrome material,
such as DC53. This steel is more expensive. However,
using newer steels can allow a toolmaker to produce a
tool quicker with easier machining and less risk of
cracking. Additionally, there have been some case
studies where the tool life has been extended by up to
five times. This is an example of how material
selection can be used to reduce lead times and
manufacturing costs [12].

In the UK only about one percent of D2 has been
replaced by ‘newer’ materials, such as DC53. The
sales of DC53 are currently doubling every 18
months. UK toolmakers say that it is their customers
who aren’t willing to change. In Japan the entire
supply chain will meet when a new product needs to
be produced and this is an opportunity to decide upon
the best way to do the job [12]. If UK toolmakers can
start to increase the speed of uptake of new materials
to reduce lead times and bring down manufacturing
costs they can concentrate on selling their many built-
in advantages, for instance local service and quality.
Therefore, reducing the price gap between them and
the low-cost economy countries, and becoming more
competitive [13].

As highlighted in section 2.1.4 there is a drive to a
low carbon economy in the UK. Companies are now
looking at their supply chain to reduce carbon
emissions. For example Innocent, a fruit drinks
company, is working with its supply chain to include
more recycled materials, increase in use of renewable
energy sources and the potential of using alternative
fuels [8]. It can be assumed that it would be easier for



OEMs to reduce its supply chain carbon emissions if
it is working with companies that operate from
countries that are actively promoting this, such as the
UK, rather than companies from low-cost base
countries.

3. Discussion and Concluding Remarks

If a TDM purchaser, procurement department, is to
ensure that its company is capable of consistently
producing quality components and maintaining its
competitiveness it must understand the risks and costs
associated with TDM sourcing decisions. Several
organisations have been close to seeing only the
quoted price and not the real costs [4, 14]. Table 1
contains the eight generic TDM procurement steps
and the five cross border factors and some of the
considerations for each. One major requirement often
neglected is the need for day-to-day TDM repairs and
maintenance, which necessitates a local toolmaker. A
factor all TD and M users need to appreciate.
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Generic
Considerations

National Supplier

Foreign Supplier

2.1.1 Customer
Assessment

2.1.2 Contracts

2.1.3 Manufacture

2.1.4 Transportation

2.1.5 Tool Arrival,
Pre-Production

2.1.6 Production

2.1.7 Trust

2.1.8 Long-term
Partnerships

Local/national travel, personnel time.

Single legal system and language,
understood jurisdiction and enforcement
procedures.

Assess risk of failure as a function of TDM
complexity. National travel for face-to-face
meetings to resolve problems or agree
modifications.

National transport costs. Determine risk and
costs of late arrival.

Inspection capability, willingness, and
responsiveness of local supplier to engage
with pre-production trial modifications,
national travel, time delays.

TDM maintenance, worse case scenario
responsiveness, and required TDM
inventory.

Assess risk of production contract loss
because of breach of confidence. The
method and cost of legal action and the
probability of success.

The effect on the customer if this supplier
no longer existed. The commitment of the
supplier to the customer in terms of support
and technology in the short and long-term.

Flights, travel insurance, accommodation,
interpreters, personnel time, capability
determination.

Need to understand two legal systems their
jurisdiction and enforcement procedures,
two languages, different customs and
practice.

Assess risk of failure as a function of TDM
complexity. Virtual video capable meetings,
flights, travel insurance, accommodation,
interpreters, personnel time to resolve
problems or discuss modifications.

International air or shipping costs, goods
insurance. Detailed advanced contingency
planning for each changeover point.
Determine risk and costs of late arrival.

Inspection capability. Possible additional
cost of engaging a local toolmaker to work
on pre-production tool modifications.

Long-term: customer pre-dispatch
inspection hence flights, accommodation,
etc, and possible long-term investment in
supplier’s inspection capabilities.

The cost of engaging a local toolmaker to
undertake on-site TDM maintenance. TDM
inventory requirements as defined by
supplier response times. Risk of cash tie up
and production failure where the solution is
supplier dependant.

Assess risk of production contract loss
because of breach of confidence. The
method and cost of legal action and the
probability of success.

The effect on the customer if this supplier
no longer existed. The commitment of the
supplier to the customer in terms of support
and technology in the short and long-term.

Considerations when

Purchasing beyond
National Boarders

National Supplier

Foreign Supplier

2.2.1 Customs Duties

2.2.2 Financing and
Paperwork

2.2.3 Foreign
Exchange Rate
Fluctuations

2.2.4 Time Zones

2.2.5 Materials

Not relevant

Not relevant

Not relevant

Not relevant

Not normally relevant

Table 1. Consideration for TDM procurement.
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Important consideration and additional costs

Important consideration and additional costs

Important consideration and additional costs

Understood

Important consideration and additional costs
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gtma

www.gtma.co.uk

Technical Briefing

Issue No. 1 July 2006

TECHNICAL BRIEFING INTRODUCTION

The Technical Briefing (TB) aims to provide concise relevant
technical information to GTMA members. Each article will
offer details for obtaining further information.

You are invited to submit technical articles for the TB, which
should be approximately 150 words. Pictures/diagrams can be
included. Articles should be sent to tb@gtma.co.uk.

What is laser-sintering?

Laser-sintering is a layer manufacturing technology.
Prerequisite for its use is the availability of 3D CAD data
of the object to be built. In the process, the 3D CAD data
is converted into a set of slices, where each slice describes
a cross Section of the part.

layer to create the desired product. In each layer, powder
is fused using laser energy, creating a solidified layer that
later forms part of the finished product. The process
repeats itself until the build is complete. The technology
offers functional integration as well as freedom of design,
meaning that nearly any shape can be produced.
Moreover, it enables the manufacture of up to hundreds of
individual products in one single process, without the need
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i Jfor tooling.

TBI1. Laser-Sintering in UK Tool and Mouldmaking
Industry

Originally applied for rapid prototyping (RP) purposes, laser-
sintering is today a method for batch size adapted
manufacturing in the entire product life cycle - including
prototyping, production and even spare parts.

Direct Metal laser-sintering (DMLS) creates tools for injection
moulding and die casting within 1-2 working days. Depending
on the material, the tools are able to produce up to 100,000 to
200,000 injection moulded parts.

The EOSINT M 270, a system for DMLS, uses a new 200W
diode pumped Ytterbium fibre laser, At a laser power of 100W,
it achieves a focus with a diameter of 100 pm. The machine
has a build volume of 250 mm x 250 mm x 215 mm and builds
in layers of 20 pm.

TB2. Graphite Selection
There are many points to consider when selecting graphite:

— Graphite is now replacing copper as the leading EDM
material. This is due to the performance of graphite under
any conditions and the versatility of grades available

— HK-15 is a Tokai Carbon graphite grade that offers:
a. Ultra fine detail
b. Electrode machining production up to five times faster
than copper
¢. Faster EDM metal removal rates

Its application is ideal for general mould tool applications
where low wear and speed is required

—  Graphite materials can be more flexible in their application
as they have varying performance properties. Toolmakers
can choose grades that are specific to applications

— Tokai Carbon have recently created two new grades for
mould and toolmaking usage:
a. HK-20 is a grade for high speed EDM and surface
finishes of 22vdi (Verein Deutscher Ingenieure). Its
application is ideal for high quality finishing of small to
medium die-casting tools
b. HK-6 is available for high precision uses. Its
application is suited to complex shapes. Surface finishes of
16vdi can be achieved.

Email; sales@tokaicarboneurope.com

TB3. HSM-EDM Decision Maker

To gain a competitive advantage tool and die makers can make
use of conventional technologies such as Electric Discharge
Machining (EDM) and High Speed Milling (HSM). The
combined use of these should reduce lead times for die and
mould manufacture.

Fastool, a European project, resulted in the creation of a HSM-
EDM Decision Maker. The Decision Maker is a calculation
module in an Excel spreadsheet. It calculates what to mill and
what to EDM in a mould cavity.

The software is currently available for free to GTMA
members. Please email scott@gtma.co.uk to obtain the
software.

Website: www.eos.info

Website: www.fastool.org

Bringing Technology to Industry

Supported by
HUSKY

Keeping our customers in the lead
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What is acoustic emission?

Everything produces a sound, some are audible and some
are not. Acoustic Emission (AE) is high frequency sound
that is generated by structural alterations in materials
(cracks and flaws) when they are stressed. This sound is
not audible. AE sensors are mounted on the structure
surface and convert the minute surface movements to
electrical signals, which allow the condition of the
machine to be monitored.

TB4. Pre-empting Failure or Wear of Machinery and

Processes

Monitoring of the operating conditions of machines and
processes is usually done by skilled practitioners determining
and interpreting levels of vibrations. This can be inconvenient,
time consuming and may not give condition information until
wear and damage has occurred.

Everything has a unique profile known as a ‘signature’. When
the signature changes it indicates that the machine/system has
changed. This change could be due to increased wear etc. A
new handheld instrument has been developed to monitor the
condition of a machine/process, which means there is no need
to employ a specialist. Applications for this include monitoring
machine tool wear, machinery bearings and industrial
Processes.

The company behind the development of the new handheld
instrument is Advanced Acoustic Emission Systems Limited.

Email: Dr Joe Au joe.au@brunel.ac.uk

TBS5. On-Machine Verification

On-machine verification with inspection software can allow
measurements to be made on machine tools that normally
require coordinate measuring machines. The software allows
off-line programming of the inspection sequence for the
machine tool, with fully-integrated simulation and collision
checking, and so minimises the time needed for measurements
to be taken.

The most obvious benefit of on-machine verification will be to
those companies that do not have existing inspection
capabilities. Most modern machine tools either come with, or
can be retrofitted with, probing capabilities to assist in the set-
up of the job. With the right software this same equipment can
now be used for verification at little extra cost.

Delcam’s PowerINSPECT inspection software offers the
above. It gives both quick and easy comparison of tooling and
sample components against CAD data, and produces clear
comprehensive reports that can be understood by everyone
involved in the product development process, not just
inspection specialists.

FAXBACK FORM
Your feedback on the Technical Briefing (TB) would be
appreciated so that it can be improved. If you fill in this
faxback form your company will be entered into a free prize

draw to win the chance to have priority for an article to
feature in the TB. Please faxback to 01844 274227.

NEME? ssusvninpaussmdeiaresi sy TiE: oomenes
COMPATTY, sovvsvrriitioimnss st s R S b

Teltuwvanmampminrarsn el s R

Feedback

1) Did you feel that the format of TB was useful?
D Yes |:| No
Why?

2) What would you like to see featured in future TBs i.e.
micromachining or automation?

Please send any additional comments to tb@gtma.co.uk

rio@delcam.com

Email: Roger Onions

Disclaimer - for information of users
This newsletter is published for the information of GTMA members. It
provides only an overview of the technical data, and no action should
be taken without consulting the author or seeking professional advice.
Therefore no responsibility for loss occasioned by any person acting
or refraining from action as a resuit of the material contained in this
newsletter canbe accepted by the authors or the Association.

GTMA, 3 Forge House, Summerleys Road, Princes Risborough, Bucks, HP27 9DT, UK. Tel: 01844 274222 Fax: 01844 274227 E-Mail: gtma@gtma.co.uk Web: www.gtmaco.uk
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Email: tb@gtma.co.uk Issue No. 2 (Jan. 07)

TB6: 6" International Conference on Industrial Tools and Material Processing Technologies
(ICIT & MPT 2007, Bled, Slovenia)

An Opportunity to see new tool manufacturing technologies and to exchange knowledge and experiences of the
common tool making issues.

ICIT & MPT 2007 is an international conference covering topics related to new tool manufacturing technologies and material
processing. The main topics are: Metal forming processes and tools; Injection moulding processes and tools; Materials; Tool
manufacturing; Intelligence systems; Computer aided numerical methods; Machines; Management.

Respected specialists, engineers, researchers and scientists will be present to discuss the topics. In past conferences
attendees have exchanged experiences with industry colleagues from Europe, America and Eastern Asia.

The event will take place on 11" — 14" September, 2007. The venue will be the alpine resort of Bled, Slovenia. GTMA
members are invited to attend at a special discounted fee of €250 (35% saving), if four or more members attend. Members
are called to submit papers. If you are interested in submitting a paper or attending then please contact the GTMA.

TB7: DMS-Diemould Offers Special Hot Runner Nozzles for Tight Spots

These innovative Heitec hot runner nozzles, available in the UK from
DMS-Diemould, are designed for use in difficult-to-access, off-centre
gate locations, and offer a maximum offset of 30mm and a minimum

== pitch of 13mm.

These nozzles are for use in situations where previously an offset would
require an additional separate manifold and nozzle - with all the associated
additional expense of time and money which that entails. With the off-set

. Flat-Line nozzle it is possible to achieve the desired position simply by using
B PR\ the special nozzle and an adaptor.

J The nozzles can be used with nearly all commercial resins, including those
Py ' with glass reinforcement. Nozzles can be modified to suit customers’ specific
requirements, providing extensive design flexibility. They are available in
single and multiple units and, when used in conjunction with a manifold, open
up extensive new layout possibilities, particularly with regard to exactly
balancing flow channel distances.

TB8: Toolox - Special Steel for Toolmakers

In 2003 SSAB Oxelosund Sweden the manufacturer of Hardox and Weldox wear plate steels introduced Pre-Hardened
Tool Steels to the UK market. Toolox 33 and Toolox 44 have now become established pre-hardened steels which are fully
machineable and require no further hardening or re-machining once the tool has been produced. Toolox 33 is supplied at
280/330 Brinell (27/33 HRC) and Toolox 44 is even harder at 410/475 Brinell (41-47 HRC) and both steels are designed to
be used as supplied, with no additional heat treatment required.

They are Quenched and Tempered tool steels supplied in plate form, designed to have low residual stresses and good
dimensional stability. Good machining properties make them suitable for the manufacture of plastic moulds, rubber moulds,
forming tools, machinery components and wear components etc.

Toolox 33 has the same hardness and durability as standard P20 but better impact resistance. It has excellent polishing and
etching characteristics. Toolox 44 can also be buffed and etched with very good results.

The steels are distributed in the UK by both George H Cook & Co Ltd and Carrs Tool Steels.

Bringing Technology to Industry

Supported by
HUSKY

Keeping our customers in the lead
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NEED MORE INFORMATION ON ARTICLES?
Email tb@gtma.co.uk quoting article title and number for further information

What is cryogenic treatment?
Figure 1. Section of cutting tool before ci

rygtgenic treatment

Cryogenic treatment is the process of controlled cooling of a part
down to near absolute zero and maintaining it in this condition
until it is cold soaked (cold uniform temperature) to allow for
changes in the crystalline state. The part is then brought back to
ambient temperature. Some materials then require a cycle at
elevated temperatures, as high at 650°C, depending on the
materials construction

Cryogenic treatment at the range of -77°C transforms austenite,
softer and less stable phase of steel, into martensite, which is
harder and more stable. When part of a heat treatment cycle,
cryogenic treatment has the benefit of stabilising the material. Figure 2. Section of cutting tool after cryogenic treatment
Further benefits occur when the treatment holds the temperature g
at -190°C (deep cryogenic treatment). Precipitation of Eta-carbide
(n-carbides — a compound of metal and carbon) takes place in the
martensite. This increases the wear resistance and toughness of
the part.

Figure 1 shows a section of a cutting tool prior to cryogenic
treatment at -190°C. The black spots are the larger, softer
austenite crystals. Figure 2 shows that after treatment the number
of black spots has significantly decreased.

TB9: Cryogenics

Cryogenic treat t can dr: ically improve the wear resistance of tooling by up to ten times. Cryogenic treatment
can significantly improve the performance and life of tools. Downtime associated with tool change is reduced as more parts
can be produced per tool. This can result in a reduction of overall tooling costs. Cryogenic treatment can increase the wear
resistance up to ten times for a D2 tool steel stamping die. Table 1 shows the increase in wear resistance for a number of
tools after deep cryogenic treatment.

There are few specialist companies that are able to offer the deep cryogenic service down to -195°C. GTMA member
Cryogenic Treatment Services Limited offers this service and invites other members to trial the service. Trial parts are to be
smaller than 1.5 x 0.75 x 0.75m and no heavier than 3 tonnes. Cryogenic Treatment Services is keen to exploit the potential
benefits of cryogenic treatment on press/stamp, cutting and mould tools. Please contact the GTMA if you are interested in
the trials.

Table 1. Increase in tool wear resistance after deep cryogenic treatment
AISI steel grade number Tool Factor increase in wear
D2 Stamping die 10
42, M7, C2 Drills 3

M7 Milling 25

M42 End mill 4.5

M42 Drill bit 4

T2 High-speed end mill 4

M7 Punch 6
WIN! WIN! WIN! WIN! WIN! WIN! WIN! Disclaimer - for information of users
Have the chance to win a £20 Marks and This newsletter is published for the information of GTMA members. It

provides only an overview of the technical data, and no action should
be taken without consulting the author or seeking professional advice.
Therefore no responsibility for loss occasioned by any person acting

Spencer voucher (1% prize £20; 2™ prize £15;
37 prize £10) by filling in the one minute

Technical Briefing QueStionnai['e at: or refraining from action as a result of the material contained in this
http://www.questionpro.com/akira/TakeSurvey?i newsletter canbe accepted by the authors or the Association.
d=612720

GTMA, 3 Forge House, Road, Princes Ri Bucks, HP27 9DT, UK. Tel: 01844 274222 Fax: 01844 274227 E-Mail: gtma@gtma.co.uk Web: www.gtma.co.uk
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Appendix 4 - The first issue of the electronic Technical
Briefing

This issue focused on laser for tool repair.

It should be noted that the quality of the Technical Briefing included in this
dissertation does not reflect how it would have been received by GTMA
members. It was sent electronically and is difficult to produce on paper as it was
not designed for this purpose. Better quality versions of the GTMA Technical
Briefings can be found at www.graphicmail.co.uk/GTMA.
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TECHNICAL BRIEFIMNG - Laser for tool repair

gtMa —

ISSUE 3, April 2007
Contenta:

TB1K: Technical Briefing Improved &8 Reeult of Membsars input

TB11: Laser Maisrial Bulid-up for Tool Repalr and Modification
TB 12: Tool Repair using Laser Cladding - Case Smdy
TB 13: Using Laser to Mest the Demand of Guick Tool Repair - Case Sudy

TE 14: Posfigraouste Carfincals (PEC) in Palymer Enginesring

TE1Q: Technical Briafing Improved a5 Reault of Membsars Input

Since the last Issue of the Technical Bdefing (TS) 3 survey was conducted fo find out what members want from such a putlication. The informiation from this
survey has been used 1o Improve future TBs.

Seventy-ihree percent of those that participated In the survey selected emall as thelr prefemad farmal for recelving the TS. In reeponse W this the GTMA has
created an onine verslon. For those of you that s prefer to recelve hardcopy then plaase emall your preference 1o Ioama co.uk. I you do not wish o
recelve the TE then please usa the unsubscribe INk Delow.

To ensure that the T3 ks 520t o the mos? appraprale contacts wiEhin member companles Tie survey asked mambers whno ey Mough? the biggest users, within
helr companies, of the TE would be. Oreer halfl of the survey participants chasa ‘Engineenng’ and “Senior Management'. If you would llkes the TE 1o go o
different peopie within your company then please sand thelr emall addresses o the TE emall aodress (above)

It was suggested that the TB should Include more Ingustry related examples. The GTRAA wil try 1o Incluge Inoustry related examples In fulure Issues of the TE
Themes for each Issue ware recommendad. This lssue has the overal theme of laser welding. The nest Issue wil 'ocus upon aulomation. Members are vied
1o submi articies. Other suggestions ware mags, which wil b2 Implementad In the fulure. Your opinlan on this kssue would be greatly appraciated and you are
nvi:ed io complete Me ane minuie TE guestionnalre online & hop hwww.guestionpn.comiatira TateSurvey Tid=554034. Thosa that complete the
gueationnalre have the chance to win W H Smith vouchers! I you would Bke 3 more delalled report on the results of the TS survey then please contact

Scott Phillps ak the GTMA (SCoSEpgima couk).

IF YOl REQUIRE FURTHER INFORMATION ABOUT ANY ARTICLES FEATURED PLEASE USE THE CONTALTS LISTED AT THE ERD OF EACH
ARTICLE OR CONTACT THE GTMA QUOTING THE ARTICLE ID

Whar is Laser Tool Repalr?

Laser tool repalr |5 a relatively new application for lasers, but In the 1ast 5 years It has found a valuake niche, first with spacialst tool repalrers and now with
ool users and ool makers

The kaser Is a highly controliable neat source which ks used 1o Tuse Tine welding wires (dovn o 100umid thou) onie bulid-up reglons with hardness up o 64
HRES (A measure of hardness calculatzd from the difference In depth of penefration of an Indenture between a major and a minor ioad - the harser the
material the higher the HRC Ngure). Achieving Tis Naniness does not usually require pre-neating or posd treament. Speed of weking ks usLaEly 4 10 10 pulses
par s2cond, which refates o a welding speed of 0.5 10 1mm per s=cond.

Laser tool repalr has advantages over TIG welding (tungsten Inert gas, also known as gas tungsien-arc welding - GTAW) and micro-plasma welding. It offers
far migher precision and repeatablity, no dstortion, reach to inaccesslble places and very low heat Inpubidamage. It ks helping to fransfom the way mould fooks
are modified and repaired and can additionally be usad for miscellanagus joining t35ks.

TEB11: Lager Matarlal Bulld-up for Tool Repalr and Modification
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Lasers can be used o localy apply tresh materal to surfaces or edges of Injection mould tocis. Wirs Is manualy fad Into
the weld pool under Binocular microscops viskon and can efner be e same material a5 the mould toal B2l or @ diferent
material f necessany for weldabliEy. Typleal tool slesis for laser weloing arec H13; P20 and Stavax. Ciher materials Include:
tikarian; Aluminum; Capper alloys. The resulls raquine k265 finishing and apply far less neat than competilive i2chnologles
and an expenienced weloer wil rapidly l2arm now b0 get the best out'of 3 Iaser system with 3 shor tralning sesskon. In many
cases, oparators wiin no previous welding exparience have bean able to confidently wald chalenging toals within a few
gays of the Tralning. Resulis Improve win experiance and some 136Ks are more demanding 1han omners. Rofin-Sassel
Eupplies laser weldng systems and offers Tour Stareld Tool models. Specifications of these |aser weldere are list2d In the
tale below. ‘Performance’ s surable onily for small paris, such 35 Ingerts or miscellaneous workshap weldng. 'Selsct s
the PEwsEt Moos and IS 3 MUl In2graned VSIS INEgral 15 3 good alrounoer. Stanveld 'Open’ 15 & moveakie nigh
partarmancs system capable of walding e langest tools.

courtesy res mmﬁﬂﬂ ?";:I!Ia_nl.al lan, Rnﬂl]-Baml l.l:al_htcl
of Rofin-Gaasel UK Lig

pe“'m'““"’n starweid Seiact Ismt‘“'"““ starwald Opsn
Max. load (kg) & 50 350 Unimisd
Max. tool slze (mm) 100x100mST 2500250200 A00xA00x320 Unimisd
¥ axls jmim) 75 180 350 -]
f axls jmimj) 75 220 2m 75
Z axlg (mm) S0 200 380 75
L. Powar (W) 41 100 100 150
Peak power (kW) 4 iz 10 L1
mm—“lﬂ Mo Yes Yes Yes
Swivel opdlc Mo No fag Hes

TE 12- Tool Rapalr uging Laser Cladding - Case Smudy

The Kd:YAG (Neodymium-Daped: Yitfum Aluminium Gamet Laser Crystal) lasar k 3 must-have-process for all tool makers and %ol usars. It alliows safe
modificalions and repalrs to be done at refaivealy low cost and ow rsk.

Cam's Welding Technalogles Limited weld cast Inan tocls &% cne end for low prassure dis casting and pattams, ngnt through soft stesl large tools (F20) 10
profotyping oIS In AUmInIum and Nardensd 10085 IN Stavax and H13 or 2757 10 fming and culling diss 3t 62RC (Rocuwell C BCale UseD for Measwing
hardness of tool slesls). Cam's carry wirss to match the matenal, betier the steel or 523l a crack. It Is usually bast just for doing edges. re-doing gates and
mingr madifications. If you want to I3y down a lot of metal Itis difcult to get 3 porous fes wekd when hundrads of layers of wek ae put down. Like al

5, the 352" 15 not 3 panacsa to &l meta-on problems but @ very usetul toal to k2ep 3 maching gaing or to do medMcations at an eany age of & ools
Iz without upseTing he heal reaiment.

Phil Cam of Cam's Wielding Technoiogies 53ys “tan't be fooled into thinking & 15 3 skil-less process: all welding demands a huge skill isvel and there are few

tairooms in the LUK big encugh o suppor telr own lasar. Thare are a rumber of sklled laser job sNops who you £2n go fo, inchiding Cam's Walding
Technologies Limitag.

Mora Information: Carr's Welding Technologles Lid, PRIl Carr, Tal. 01536 412528, wel: sty caTeweiling oo ul

TE 13: Uging Laser to Mast tha Demand of Quick Too Repalr - Case Sty
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ElI'IHZDE| has esn uahg l@sars for anurnt:er-:r'yea’s IO, _I'E'j' natwe found & invaluatle o thelr business a6 It gave then the ﬂ]“t}'tﬂ W-ﬂ[ﬁ cushomers with a
repa thiak requires the minimum amount of machining to get It back Into production.

This has been proven particulary with materals such as auminium or beryllum copper. Thess materas, ainough very easlly welded by other metnods, have
aways had distorlion and heat affectad zane problems assodated with welding. This |s overcome by Lsing laser In two ways. Firstly Bropsl can wald the area
If It'E & lange repalr with TIG. Then they can use the 136er to take out any distortion arcund e welded area. Secondly, T 3 5mal area Is required, the lassr s
Kl for repaling smal cuts, dents and mishaps wiin no distarion and no heat ascted zones.

The lager lends eI wery well to repalning al matenats. Bropel use It on fange bools weighing up bo 10 ton when smal local areas get damaged and e
customer does not have the ime to sinp the toal down and & heat Issue with the surounding areas |s & probiem. The |3ser enabies tham to weld down siols
where praviously TIG weldng was unsultable.

The ugefulness af the |35er s growing 35 people realse e potential the process has In sohing 155ues arising from wekding with normal THS processes win
the scope conslantly being pushed fanward Shrowgh the demand for @ quick repalr.

Mora Information: Bropel Speclalist Welters Lid, Steven Johngon, Tel. 01322 T45745, wab: Wiwe Dropel o

TE 14: Postgradwata Cartificate (PgC) In Polymar Englnesring

Allengance or specic RApra Tecnnoiogy COUrSSs Can omer 3 drect patmaay o achieving 3 Postgraduate
Canificatz (POC) In Povmer Enginesring wiih the Sehoal of Engineerng and the Bull Environment (ZEBE) at
the University of Welvernampton, aliowing managers and technologists In industry 5 oolain 3 farmal ang
relevant gualiication.

The 23 Is the result of collabaration betwesn Rapra Technology and SE5E'S Innovative Froduct
Cevelopment Centre at Telord and Is based on atiendance at snort course events selectzd from 3 chalcs of
dates, falowed by supported study and assessment.

The West Midlands Technology Network (WIMTM) arz also supperting 1nls programme, Srougn the Surspsan
Seclal Fund (EST), for peopls working In SMES In the Wast Midlards ragion.

t2sy ot L 07 WDNEMampton

At Rapra Technology students study:
= T BILY MODUISE 230N Deiversd Ovar TWo-03yE: PIasies Matenals and Prooucts and Polymer Processng Technoiogy
At The UniversHy of Woiverhampton students sudy:

« Twao mocules, each deliverad over hree succeselve days: Enginesring Materials and Rapld Prototyping and Manufacturing Technologles.

Mora Information: School of Englnasring and the Bulit Environmant (SEBE) at tha Unlverelty of Wolvarhampion, nho:icoursss iy ac. o
postGrasourse. aspTid=2E53

DISCLAIMER - for Information of users
This newsalier i5 putished for the information of GTMA members. | provides onily an ovendew of he fechnical dafa, and no SCion Showuvs be taken withow
consulting the author or seeking professional sdvice. Thevefane no respansiGily for ioss oocasioned by any person acling or refraining fom Sciion 55 @ esull
of Me matenal contsined in this newsielier can be Sccepisd by the authars or e ASSocisiion.
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Appendix 5 — European Union projects partook in by
GTMA

A brief description of each FP6 project that GTMA participated in is given:

Emold [138]: The aim of Emold is to define a new concept in plastic injection
processing, in which tools will pass from being passive elements
to becoming networked active elements with embedded
knowledge. It is focused on the injection moulding process.
Injection moulding is the process of heating plastic pellets or
granules in a cylinder and then forcing the melted plastic into a
split-die chamber, or mould, which gives the shape of the desired
part(s). The molten part is then cooled so that it solidifies. The
mould then opens, to release the part(s), and then closes again to
produce the following part(s). Typical parts produced from this
process include containers, automotive components such as

speaker grills, cups etc.

The benefits that are expected to come from Emold are up to a 30
percent reduction for the set-up phase of the tooling (mould) and
quality assurance. It aims to achieve a reduction of up to five
percent in the final cost of plastic parts due to elimination of
faulty batches and reduction of reparation requirements.
Improvement of 25 percent in the efficiency of the moulding

processes.

Flexform [139]:

This project focuses on European special vehicles manufacturing,
such as small batch sports cars and military transportation. The
main technological area to be developed is the manufacturing
methodology related to the sheet metal components of the vehicle,

such as the bonnet or wings of a vehicle. For this, it is planned to
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use as a starting point an emerging technology for sheet metal
components, Dieless Forming, which is based on incremental
deformation of metal sheets. It aims to develop technologies to cut
product development times by 60 percent and manufacturing

times by 50 percent while increasing capacity by 50 percent.

Hipermoulding [140]:

The acronym Hipermoulding stands for ‘High Performance
Injection Moulds and Moulding Processes’. Its intention was to
optimise the positioning of cooling channels, within the injection
moulds, to obtain better control over the temperatures of the
mould. It hoped to achieve at least a 35 percent reduction in the
injection moulding cycle time — the time from closing the mould
and injecting the plastic, to opening the mould and ejecting the
part(s). In addition the energy consumption was anticipated to be
reduced, by at least 30 percent, and the durability of the mould
increased by about 50 percent. The result of the aforementioned
would be an approximate 20 percent reduction in the cost per part

and better quality control.

KnowEDM [141]:

KnowEDM centres on the two technologies Electrical Discharge
Machining (EDM) and High Speed Machining (HSM) for making
tools, such as injection moulding tools, and high precision
components. EDM is a metal removal process by spark charges
[142]. HSM is an approach to metal cutting that uses speed

technologies that allows machining centres to do more work.

The partners of the project are developing a knowledge-based
system — a system that stores knowledge to solve problems — to
automatically choose which features of a part are best machined

using HSM or EDM, based on the part geometry. Foreseen
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benefits are improved communication between product designers,
mould manufacturers and injection moulders. Improved part
quality and reduced cost per part. Up to a 50 percent reduction in

part manufacture.

T-ForM [117]:
The thermoforming process is the focus of the T-ForM project.
Thermoforming is the process of heating a thermoplastic sheet — a
plastic that when heated and cooled can return to its original
hardness and strength — placing it over a mould and then using a
vacuum to force the sheet around the mould [142]. When the
plastic sheet makes contact with mould it usually sets. Examples
of parts include food packaging trays to much larger items like the

fronts and backs of caravans.

A new software platform will be developed to determine the cost
of a thermoformed part, the plastic sheet thickness, the best tool
material to use to improve cycle time, and processing conditions.
Design Guidelines and training modules are also to be produced to

promote best practise within the thermoforming industry.
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Appendix 6 — The third copy of the electronic Technical
Briefing

This issue focused on polymer training and funding.

It should be noted that the quality of the Technical Briefing included in this
dissertation does not reflect how it would have been received by GTMA
members. It was sent electronically and is difficult to produce on paper as it was
not designed for this purpose. Better quality versions of the GTMA Technical
Briefings can be found at www.graphicmail.co.uk/GTMA.
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TECHNICAL BRIEFING - Polymer Training and Funding

ISSUE 4, July 2007
Contents:

TE13: Funding Available Through The Tooling Trust for Training

16: Rapra Short Courses Help Companies Communicate with Customers

1T: Polymer Science & Technology - 9 Day Modular Course

18: Training Related to Polymers at The University of Wolverhampton

19: Technical Services for Toolmakers

20: BEng Polymer Engineering Programme Provides Balanced Mix of Theory and Hands-On Experience
2

TB
TB
TB
TB
TB
TE 21: Vac-Forming for the 215t Century

TB15: Funding Available Through The Tooling Trust

Funding is available for GTMA members wha put their employees on courses
recogrised and approved by STMA This i provided theowgh The Toolng
Trust, which supports fraining inidadves for the gauge and locimaking
ridusiry. Please contact the GTMA for further insoemiation.

Maore information: GTMA, Tel. 01844 274222, Email:

The 'I-uum Trust admngtma couk The Tooling Trust website:
st boo 'Dgt.- sico k

TB 16: Rapra Short Courses Help Companies Communicate with Customers

Mould designers who fave some acquired knowiedge of e injection moulding process and how cifferent plastics behave in processing
WOUK DE 31 an aovantage wnen it COmes 1 CoMMUAICating witn tNeir cusiomers and giving Nem Whatmey wan!. Furhenmare, ma sor of
probiems that can acour wit inj2ction maulded companents could, in some cases, be prevented by betisr communication between ha moulg
gesigner and produst design enginzer.

For many years Rapra Technology has provided courses in imection Mould Design and Plastics Injection Moulding Technology and hese
have enabled proguct design engineers 1o famiiarse themselves with mould design and understand the possiniitizs ana limitations in ordar
to improve Tl communications with mould designers — but communication goes bof ways and whilst many experenced mould desgners
understand a litie of plastics materials behaviour in the injection mowlding process, this understanding has often been ganed through long
EXperiance. As Manufaclurers are slaring 1o have their more basic moulded companents produced in Ching and elsewhere there is a need
for LK based mouiders and mould designers to offer more added value 10 their cusiomers 10 be abie 1o compete, meaning that some
Knowiedge of e materials and processes Mat they work with will be advantageous.

Rapra Technalogy offers snor courses and in-comparty Taining courses which are stnuctured bo provide an awareness of he plastics
injection mouging process and e issues afecting moud dasign as well as a range of material: appreciation courses. Membars of e
GTMA recenve a 10% discount off the adverised course fee.

More information: Tel. 01933 252408, Email: rainingif@rapra_ net, Web: wwwi rapratraining com

TBAT: Polymer Science & Technology - 9 Day Modular Course
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The Folymar IRC brngs together skils ard rezcurcas in mscromclacslsr science and lechnclogy from
the uniersiizs of Eradioed, Duthas, Leed: and Ehefizid with clienks benefiing from curscademics
technical leadership and educational experfse.

W ofizr the following modules cuer e weeks each autu=n. The courses are desigred for persennz]
wha nesd |o know mone about polymer science snd fschnology and should appeal fo frose with some
background in ciences who wish to broaden their hosizens theosgh 2 generml coersew of fhese
topics. The course will benedl you if: pou inkeractwith pobpmer scienfists (customers, supplizrs or RAD
teams); or you are commercalenginzeringproduchion based and nesd fo know mone sbou? how your
work. The courses hae I0U3 [The Inztfube of Maberialz, Wineralz and

Doy 1: Beamic Polymer Ecence (part 1]

Dy 2: Basmic Polymer Ecience |part 3

Doy 3: Polymer Cremistry

WVizcoelastic F'Dly'm&r Day £: Polymer Engneerning (Polymer Processing)

. Diwy 5: Podymas Shysics
Flow Prediction e
WEEK Two [Cammancing 55 Nowesher 2007)
Doy 6: Mulb-chaze Polgmer Materizls Compozibes
Day 7: Polymer Dynamics and Macromolecular Rheology
Dy 8: Polymer Siomafzrinls
Dy 9: Polymer Manoiechnokgy

Price: £320 per module.
Prices on spglicabion for reducion in fz2s for meliiple days or muliple delegafes

We can alzo offer beapoke tmining courses o comparies in any area of polymer sgence:

More Information: Shelagh Cowley, Polymer IRC, Tal. 0114 222 3520, Emall:
£ cowlsvifsneeld a0 Uk Weh: | ~ -

TE 18: Training Related to Polymers at The University of Wolverhampton

Thez: Usivarsiby of Wolvarhamglon has for =any years worked with fre polymes industy |o develop slandsed moslds snd sdvanced =oulds
wilh conformal cocling, manufsclursed uzing fhe latest risid manefachusing in melals. To provide & balanced overdisw the Univeszity has
developed, wih Repra Technology, 8 et of short cowrses fhat covers balh polymers and the bechniques available for booling design and
=ansfachue. Twe of the short courses shadied ot Rapes Technology, 2nd sach of tao-days derafion, e

Figetcs Mataria ang Arodurts and Patemer Fressing Techagoge

Trex meuld making bechniclogies are studiad af the University along wilh Engirearing Malesials s e short cosrses sach of Shree days in
durafion:
Fguin Frofyphy ang Manyarunng Teominpes ang Engnesnng Masoas

Fior ench =horl coerse compleled, & cerificabe will be awarded. H ol foe shoet cosrzes see completed then a Post Gmdsate Cediicelz in
Poly=er Engnesring wil be swanied

‘Witsle ot Rapm Technology [Srrewztury, Shropzhiee) you wil use fheir excelert short courze fxclfies. While 2t the: Universiy's Teford
Campus, you wil hawe nooess o the laiest equipment induding Zwick-Ridel malesials izsfing, injeclion moulding, reapid manufaciering and
prchotyping, vacsum cazing of plaslicz, reverse engineering, CHIC machining and compeber-aided dezign and simulafion

Mora Inform Haylay Evarstt, Univarsity of Wolverhampfon, Tal. 01302 321 720, Emall:
H Everatifine uk

TE 19: Technical Services for Toolmakers

The Lordon Metopolizn University iz one of the UK's leading pelymer educafion facilty, providing
education, raining and consubiancy acroas the polymer industry, we recognise the imporiance of
supparting fool=akers in the UK.

Palyrmier Centre: staff with indusirisl experience in fcolmaking, mould design, fool precerement and
palymer marufachring are wel pesifonzd to undersiznd the needs of lodimakers,

o ofizr that have been of interest 3o boolmalers inclades: Pringicl
niroduction b injection meuld design, Advanced injecion mould de=
plnztics fechnalogy; Infroduckion 3o rubbier bechnology. Slandsed scade=ic cour
varizly of learning modes are ofered from Malional Cerfficate lzvel o PHD. *2150 refund srasilakle for
GTMA membezrs fhrough The Tocling Trast
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L We alzowork with ooimakers on product development projects on bekal of commescial designers,
g7 where the bncling requised exceeds fre capacily in our swn fochoom. When loclmakars have & spediic
interest and meed sepport in developing Their businzsz we can help thes idenffy scurces of fending.

Wiculd design advice is aveilable, incuding corsiderations for parfcular meterals and finisking
proceszes, conversion from metal fo plasfic, touble-shealing and faiure imrestigefion, and independent
support in dispules and Higafon

A range of slandmedized fesd piece moukds are sweilakle, 5o thet mebenal propesties and pedonmance in
injeciion moslding can be exinblished fo opfimize mould dzsgn.

More Information: Marlon Ingle. London Metropolitan University, Tel. 0207 133
2232, Emall: mnglefiondonmet 30,uk

TE20: BEng Polymer Engineering Programme Provides Balanced Mix of Theory and
Hands-0n Experience

Mapler Unbversily iz one of just o yary fow cantres in tne UK ofzrng BENG Hons Polymer Enginesring ard indsed e oy one in
Zcctiand. Overthe years the courses heve ranged from City & Guilds, freough ONC, HNC and degree courzes to specals Maziers
programmes, such 23 the M3c Plashics Moulding Technclogy. In addibion specialist short course are offered, mosi commanly bodey as
bezpake cowrzes fo companies or groups of companies.

With fre declire in part-ime suderk nembers Nagier has concenirabed on providing bolh ful-i=e and part-Sme roules fully ublsing common

fenching. The 3 yzar BEng Polymer Engnesring programme is acoredited by The InsShae of Maternls, Minersls and Mining in fuffiment of the:
academic requirements for dCgrporates’ Engheer 1Eng) and the 4 year EEng Homcurs Polymer Enginezning iz sccredied in partial fufil=ent
of Charfeed Enghes (CENY requrement=. & fudher 1 year M3 Enginesring (Polgmers] progmamme i aporcusd a2 wuiable fordher sudes
fio complebe e academic requinemenis far CEng.

Tre Echcal of Enginzering and the Beik Evirenment at Magier University, whoze mofio is Reafy Usaty Enghesong’, sees e provizion for
tath Incorporsted Enginears |IEng] and Cradered Erngiraers (CEng) as veryimportant.

The programme: prowides a balenced mix of relevant freary and hands-on experience — ealy uzefal enginessing’. Specialist faciiizs
nolede: 22 hour scoess SO0 saat enginesring compufing facity with CAD and =nginesning software incleding =paciafist Moldiow MPA and
WP &-axiz CNC machining; rapid protolyping; malesialz characizrmation and tewing latomioses; polymer proce=sing workzhop wih
themofaming, compounding, exbusion, compressicn =oulding, injecicn moukding snd blow moulding equip=ant. Studenis wil gain practical
=killz i &l theze proceszes, incuding lool changing, sefing, and proce=s optimization.

Mora Information: Colin Hindle, Tel. 0131 455 2622, Emall: c.hindef@napier.ac.us, Wab: www. 502 napler.ac.uk

TB21: Vac-Forming for the 21st Century

Wag-forming i & proce=a which offers speciic berefis for the 213t Cendury.

Herée your movslders been propesdy trained — or has “sit by Nelly' sining method= sfiscied your productity,
quakly and costs?

De=ignz and maberials change snd sbafi must endersburd fhe vac-forming process so thal they can deliver rew
qually prodects 2t minimal cost

Comparies can no langer sfiord |o release ey peopls for geneml braining courses in the hope thak they will pick
up the recezsary new knowledge and moulding technigue:.

Far th l==t four years Dawid Reszel has bezn defivering tilor-made cowrzes within companies. Afer s
clazzroom infroduction fhe irining is conducled on the shop foor on the company's own products and
machines. Specific compary prcblems are addre=zed — ot & fime which fils fhe company's mansfacluring
programme. The companizs get e benedt of aver 20 pears of hi-bech meulding and marketing experience in 2
dedicaled course. A s2cond visilis aranged b weeks afier the inikisl session and free belaphone fechnical
=uppertis provided for B months afier e Saining.

The company is provided wilh compeehensive training documenizbion for e feture.
Mlow? mowlders gain commencial benefi from She inpet which more than covers the cost of the specislist Faining
D Ruzzel has held senior mensgement posbicns in vac-foming for 20 yeses and was latizdy the MD of High

Prezzure Plasiics (Hog), the picneers of High Presmere Foming in Europe, producing specizlist pars for blus
chip companies
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More Infarmation: Web: waw consuitdr net

DISCLAMER - for Information of ugers
This newslelfer is published for fhe information of GTMA members. & provides oniy an ovendew of the technical
cata, and no actian shouid e faken without Consuiting the author ar Seeking professicnal advice. Therefore no
rESpoNSIDNTy for i0ss Gocasioned by any persan Scing or refraining from action 25 & result of the marenal confained
in s newsietier can be accepded by the awiiars or the Association.

[ raai [l unsubscribe

powered by GRAFHIC

This network may only be used for sending permission based emall.
If you did mot reguest to receve this message,

This emall was sent to scott@gtma.co.uk by thd@gima.co.uk | Read owr Privacy Policy.
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Appendix 7 — The third issue of the electronic Technical
Briefing

This issue focused on automation.

It should be noted that the quality of the Technical Briefing included in this
dissertation does not reflect how it would have been received by GTMA
members. It was sent electronically and is difficult to produce on paper as it was
not designed for this purpose. Better quality versions of the GTMA Technical
Briefings can be found at www.graphicmail.co.uk/GTMA.
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TECHNICAL BRIEFING - Automation

IS5UE 5, December 2007

Contenis:

TB Z2: If you Could Automate Small Batch Production - wouldn't you?
TB 23: Flexible Pallet Handling and Storage for 5-axis Machining

TB 24: Automate or Die

T 23: Toolroom Goes Wireless

TB 26: Emerging Technologies 08

TECHNICAL STANDARDS UPDATE - included at the end of this Technical Briefing
INTRODUCTION

This tzsue of the Techunical Brisfing has the theme of auntomation. Automation can be dascribed as the process of machines that follow a
zet saguence of operations, with no or lile haman labour, o control and complets mamifacninng processes. It can have many
advantages for toolmakers, which are pressnted. by your fzllow memwbers, in this Technical Brefing Pleaze contact Scott at GTAMA
(i 2ma . co.uk), of nse the links at the end of each article for further information. There will be the opportunity to speak 10 a0 expert on
automation at the GTMA Emerping Technologies 08 event, defazls of which ars mcheded m article TB 26,

For the first time the Technical Standards Update bas been tmcheded m the sams online newsletiar as the Techpical Brafing. Plaass be
Sure oot to miss it at the end of this Techmical Brsfing

TB 22: If you Could Automate Small Batch Production - wouldn't you?

Keeping that spindle turning is the answer to meesting delivery deadlines
and reducing costs. But how can this be done without increasing
overheads, If your bazch sizes are small, cycle times short or vou work
single shift then Erowa automation is just for you.

So what makes Erowa different from other forms of automation?
Standard cut-cf-the-catalogue Robot units keep the cost down but are
highly configurable to suit widely differing applications.

Erowa Robots load standard precisien pallets with fixtures or parts
maourted off-line so preparation is carriad cut in parallzl to the machine
activity or during a manned shift

A wide range of pallet sizes are available and the Rebots can load a mix
of pallet sizes.

Pzllet sizes that suit the job means that Erowa Robots have 2 very small
B - footprint and offer great flexibility and ease of use. Low cost pallets are
loaded into the Robot for the next night shift or weekend - all your
pallezs do not have to be stored in the Robot magazine.

1

with opticnal control software and identification chips, Erowa Robots load
the correct pallet and run the right NC program ensuring jobs are
completed when you need them, right-first-time and with the workshep
lights switched off.

More information: John Ryland, Joint Managing Director, REM Systems

Limited, Tel. 01432 314100, Email: myand@remsystems oo uk, Web:
o [emsysiems oo Uk

REM will be giving 2 presenzation on automation at the GTMA 'Emerging
Technologies 08" event., Please s=e article 26 (below) for further
infermation.
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TB23: Flexible Pallet Handling and Storage for 5-axis Machining

German machining centrs builder, Henmle, represented m the UK by Geo Kingsury
Machine Tools, affers muoltipls automation aptiens for lights-out nmaing based on palle:
change, transport and storage. They can aither sarve ape machine, or can be extanded to
configure a flexible manufacruring system. Likewise, there are robotic options for loading,
handling and noloadicg components.

To give an idea of the machine builder's capabilities in this arsa, it offers the PW 160
automatic handling and sterapge system for up to seven machine pallats of 300 mm dametsr
¥ or 400 x 200 mm. Capable of being factory-fitted or remofitted, the system brings

" automation o the mould shop and complex component marnfacnuring enviropment, as
pallets may be exchanged fo and from the mummioca-mounted rotary table that provides the
fourth and fifth CWC axes in Hermle C-Senies machines.

In its simplest form, the PW 160 hapdlas thres pallets using a retating 2ABC {twin
automatic pallet changer) fitted with double grnppers at each end. It fravels in the ¥ -mxds
direction, sharng ifs time between the machining area and a fixnring station at the front of
e machine The desizn allows a componant fxtured on a pallet to be mredueced to the
working area and production to st whils the next compooent is still being setup,
ninimising idle tme. Addidonal fexibility can be obmined by increasing storaze within the
sysiam to seven pallsts.

Paller manapgement sofiware is built inte the machme conmol, efther 2 Heidenbain (THC
530 or a Siemens 5 840D, both of which are Ethemat enabled for networking

Maore information: Richard Kingsbury, Managing Director, Geo Kingsbury
Machine Tools Limited, Tel. 023 3258 071, Email: mtoos@gkhaldngs com.
Web: vy gkholdings.com

TB 24: Automate or Die

*Antomats or die’ has been the rllying call for teolmakers to fake the "Automation Routa’
in order to vmlock the potential within their businesses. The advantazes of awiomation are
unatiended “lighis-out” production together with improved productivity. It reduces machine
downtime and extends the working week and machine utilisation without having to t2ke on
amy extra laboaur.

The ultimate destmation for toelmakers taking the "Automarion Foute” s optimum 247
workices. Most companies will mreduce auiomation in 2 planned programmes that vizlisss
the existing plant in the shop — probably the line of l=ast cost — and also takes into
consideration the cument skill levels and work practises in the workforce. The programms
has thres key milestones:

1. Tooling - siandardismg on ore workholding system throughout the shop primarily allows

work pieces to be ransferred from one process to another without amy loss of pesitioning or
aoouracy. It is vital in many indnstries to select a tooling system that guarantess repeatabla
accuracy down to around 2 microns

2. Palletisation — this views tool holders as "mini” pallets. Fleuthility is the key in ensuring

| that different sizes and weights of work piece can be accommodated within the same
system Large pallet systems are available with capacities up to 10 foonas.

3. Robots — total automation systems are a combination of wolinz. palletization, robots and
am averriding sofiware systerm that manazes worklow and programmes the production cell
It is immportant to select @ supplier that has a range of robots and that they kave a successfil
track record in developing "open architectare” systems. The mare machines the robot can
imteract with the beffer

Statz-of-the-art systems can mehede acoass online at all times to the aptire production
Iprocess and can alse be remetely monitared by webcams.

A benchmark usad is to compare the revens generated per smployes before and aftar

| inztalling automation. Increases m revemne by 18-24%; have been seen It is thes added-value
per employee that is the key to fuare prosperity for toolmakers that take the "Automation
Route’.

Mare information: Peter Lampitt, Head of UK Cperations, System 3R UK, Tel.
01844 274433, Email: nfo@system3r.couk, Web: wew.system3r.com
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TB 25: Toclroom Goes Wireless

F2G Toal & Dis has implemented 2 wirelsss compnmications system for its tarming, C90
@ srinding and high-speed CHC mackining sections.

The company had beer considering installing a wireless commmmicatton systam for some
while, and the recenf relocation prowed & spur to action. Itwas essential to create the
mirimum disruption to production and. in erder to ensure teat all went smoothly, FSG
called on the expartize of DN C specialists [2oom Led.

Jaremy Sobey of I2com explains, “We prepared propesals for both cabled and wirelass
installatipns. While the cabled sohatton was cheaper initially, it was clear that, m the
longer-term, the wiraless solution would provids gZreater cost savings because of the
flenibiliny to move CNC machines about the shop-floor. An additional bapefit of the
system is that data can be stored in a more easily contmollzd way, as 2 cenal database now
looks after all three machining sections on one server.”

The memllaton at F5G consists of wireless serial device port servers for the mrning and
grinding machines, while the high speed machines ufilise Ethernet wireless clients. Cimco
DC-Max V3.1 software is commumicating ramotely with CNC machines m tha

and CWC gdnd'_n,g areas, while for the high-speed CHC machining sections either FTP ar
NFS Ethemnst server sofmvare is nsed

F3G MDD, Gareth Jenkins comments; “Altogether we are delighted with our move toa
wireless enviropment and are thicking of moving to wireless machine monitoring /
manufactaring data collection.”

Maore infarmation: Gareth Jenkins, Managing Director, FSG Tool & Die
Limited, Tel. 01443 233800, Email: admin@fsgioclanddie couk, Web:

ey feghoolanddie couk

TB 26: Emerging Technologies 08

The GTMA is nmipning the “Emerging Technologies 087 event, which is your oppormumity to learn more about the new and
emerging techoelogies within your industry that could provide you with a competitive edge.

Everyone iz welcome o attend free of charge. Enowladze gained from the event should be wseful to decision makers so that
sovmd strategic decizipns conceming pew techmologies can be mads. Apprentices can benefit by having the chance o fap mie
the tacit knowledze of the exparts that attend. “Hot desks’, where the experts will be simated during nemworking periods, will
give the chance for compantes to discuss their individual needs.

There will be a series of braf pressntations oo many differsnt topics that incinde:

- Innovatens in injection monldms

- Rapid prototyping

- Incremental dis-less forming

- Electrical Discharge Machining

- Automation

- Thermoforming

- Cryogenic treatment

- Beconfizurabls pin toolins technology

- Collaborative R.&D projects

The vanety of prasentatons will support cress fertilisation of technology berween the GTMA sectors. The event will be hald
oo 13tk February 2008 at the Birmuiegham offices of Delcam UK. There 15 po charge for attendance but spaces are limired. for
firrthar imformation and to ragister for the event please nss the contact datails balow.

More information: Scott Phillips. Project Manager, GTMA, Tel. 01844 274222, Email: scott@gima co uk, Web:
wew. gima.co.uk
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What do you want?

You are invited to provide feedback on the Technical Briefing by completing a very shor and simple online questionnaire.
Feadback will be wsed to improve the briefings in order to give you what you want. Please nse the link below to access the
guestionnaire:

If you would ke to add coll=azues to the mailing 1ist of the briefings you should email the names to fihzima co uk,
Don't Miss Out!l!
Links o previons online briafings can be found below:

amj_qummmm I e or Tonl e

DISCLAIMER - for information of users
This newslelter is published for the information of GTMA members. If provides only an overview of the technical
dats, and no scfion showid be faken withouw! consulling the author or seeking professional sdvice. Therefore no
responsibilty for loss occasioned by any person acfing or refraining from action a5 2 resuit of the mafenal confained
in this newsielter can be accepfed by the suthors or the Associafion.
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Appendix 8 — Agenda for the Emerging Technologies
conference
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Emerging Technologies 08

GET INFORMATION OMN THE NEVW AND EMERGING TECHMOLOGIES WITHIN MANUFACTURING!

Dizte: 12" Februzry 2003
Venue: Delcam UK. Birmingham
Timst 5:30z=m - 3:20pm

Please contact Leisa Goldsmith [lsisaBgtma.co.uk or 01844 274 222] at the GTMA for more
nformation or to register for the free event [lunch provided) - SPACES AHE LIMITED!
EBizgse nate Ma the agends s sLEiect 1 change
02:20sm Amrival and coffee

0245sm Introduction — Brian Griffiths (GTMA Project Advisor)

10:00em Hipermoulding — PERA and Delcam

Three years of research has culminated in the launch of Hipermoulding softwars for thermal
management in injection moulds. The new innovative appreach of injection moulding and mould
manufacturing processes will be presented along with examples of impressive validation cases -
wwaw. hipermoulding com

10:158m Direct Metal Laser Sintering — the coming of age - EQS Electro Optical Systems
The presentation will be based on an update on the Direct Metal Laser Sintering technology plus an
indication why the technalogy has taken off so well in the UK (the fastest growth in the world for
EOS).

10:30sm Affordable automation - REM Systems
We all know that one way to compete with low-wage economies is to remove the labour from our
machines aitogether. But automation systems have had a reputation for being too cormplex and too

cosily. This presentation will detail some recent developments that hawve simplified the automation
process and significantly reduced its cost.

10:45am T-ForM — PERA

It is focused on the thermoforming industry and aims to reduce throughpui-time reduction and first
tirme right production by infroducing a predictive mould design systermn. The results of the past 2 years
work will shown - weww t-form.org

11:00am MNefwarking coffee break

B} |caml 4
Event sponzored by Delcam UK w‘ :
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11:20am

11:45em

12:00pm

12:15pm

12:30pm

01:00pm

01:45pm

02 00pm

gtma

Goodbye machining — Surface Generation

Surface Generation's presentation will showcase the latest developments in Reconfigurable Pin
Tooling technology and demonstrate how massive reductions in machining can be achisvad using
alternate manufacturing strategies. This will include methods which dramatically reduce Asrospace
and Automotive prototype and short run toohng lead times and costs for thermosat and thermoplastic
components for processes ranging from compression fo injection moulding.

Emold — Rapra

A new concept of plastic injection processes in which moulds will pass from being passive elements
ta become networked active elements with embedded knowledgs - weaw emold.eu

Concept laser — rapid prototyping born from the tooling industry
— ES Technology Limited

LaserCUSIMG is the term used to describe the manufacture of fully dense metal parts directly from

CAD by laser melting of powder. Concept Laser products, technalogy and applications will be
introduced — particularly those which have been specifically designed for the toaling industry.

Flexform — GTMA

It aims to develop the manufacturing methodology related to sheet metal components in order to cut
product development times and manufacturing times whilst increasing capacity. Flexform focuses on
Europesan special vehicles manufacturing.

Incremental forming: Industrial application of incrementally formed sheet
metal prototypes starts to be a hit — OCAS

The time that incremental forming is only studied and used in academic arsas. is over. For more
than two years now, OCAS offers sheet metal companies the lwoury of an affordable, rapid
profotyping service, with incremental forming as the main process. Mow that this technology seems
to have reached industialisation, it's time to summarize the benefits and to taks a look at some

exampies.
Nefwarking lunch
KnowEDM — CRDOM Research

The project aims to boost precision machining by cutting lead times and developing knowledge-basad
automated EOM (Electrical Discharge Machining) technology - waww knowsdm.com

Developments in EDM technology - University of Birmingham

The talk will review the general area of electrical discharge machining (EDM) including recent
advances in process productivity and minimum damageiclean cut gensrator technology. It will also

Arl ol
Ewvent sponsored by Delcam UK wﬂj Q\

u
i
g

i
I

v
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gtma

highlight recent developments in ED milling, ED grinding, ED texturing, ED surface alloying, ED micro
machining, the uss of water based dislecirics for die sink operations and finally towch on 'dry EDA.

O2:15pm Who's got Walt Disney’s head? - Cryogenic Treaiment Services

A light heartad glance at the common myths and a serious look at some of the developments in the
field of cryogenics and how these can offer real bottom line saving to enginsering companies and
their end customers. Some case studies with current applications.

O2:30pm Adding value — the value chain for the future — Delcam Professional Services
Group

Find out how the group can undertake consultancy projects that help companies infroduce innovative
manufacturing processes and embrace leading edge technology and its development. Good guality
parinarships are nuriured through networking organisations during projects. Companies who have
taken advantage of this have reduced the overall design and manufacturing costs, enabled new
products to come to market more quickly whilst ensuring an accurate product is produced first time.

O2:00pm Tour of Delcam's toolroom facilities

03:30pm End of event

can e’"-
Event sponzored by Delcam UK ﬁlu :

Pichures oourtesy of Top - Surface Cenemion. |
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Appendix 9 — Positive press coverage of the Emerging
Technologies conference
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The recent Emerging Technologies
event sponsored by the Gauge and
Tool Makers Association (GTMA) and
hosted by member company Delcam
at its Birmingham facility proved a
resounding success, attracting more
than 80 visitors from across the UK.
The day consisted of brief presenta-
tions on a range of topics, including
automation, direct metal sintering,
rapid prototyping, thermoforming,
and the latest innovations in injection
moulding. Enabling attendees to gain
insight into many new technologies in
a short space of time, this format was
very popular.

“In order for engineering compa-
nies to survive in today’s competi-
tive environment, it is essential that
they keep informed of the latest trends
and opportunities,” comments GTMA
chief executive officer Julia Moore. “As
OEMs divest their companies of all but
their core competencies, they pass
their technical and development re-
quirements down the supply chain.
However, these small and medium-
sized enterprises (SMEs) are often so
keenly focused on day-to-day opera-
tions that scanning the horizon for
technological developments is a low
priority.”

Continues Moore: “This is where
universities, research centres, and
trade associations can help by provid-
ing opportunities for SMEs to become
aware of, and involved in, new prod-
uct and process technologies, new
markets, new techniques, and new
standards and regulations.”

Attendee Steve Hebdon, a senior
development manufacturing engineer

~ ISTMA
‘americas | asia | europa

A Rofin-Baasel LaserCusing® tool insert for a vacuum
dleaner cover, representing a cutting-edge technology
discussed at GTMA's Emerging Technologies event

for BAE Systems Electronics and Inte-
grated Solutions, says that he and his
colleagues benefited from their experi-
ence in Birmingham.

“Points of contact gained have
proved to be very valuable,” he re-
ports, “and have led us to follow up on
a number of new technologies and
possible future production methods.”

Gauge and Tool Makers Association
PRINCES RISBOROUGH, BUCKS, UK
www.etmm.info/2008/05/028

The complete range for all branches
of the injection moulding industry

Innovative
hotrunner solutions

Superior manifold technology

+ Broad range of standard systems
with various gating options

Valve gate technology with different drive options,
high-precision electric valve gate system

Complete hot halves

Precise control technology for all systems

Visit us at Plastpol
27.05.2007 - 30.05.2008

EWIKON HeiRkanalsysteme GmbH & Co KG
EW| Ko N Siegener StraRe 35 + D-35066 Frankenberg

Phone: +49-6451-501-0 « Fax: +49-6451-501-202

E-mail: ir ikon.com « www.ewikon.com

O www.etmm.info/2008/05/029
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Appendix 10 — Questionnaire sent with second hardcopy
Technical Briefing

Presented is the questionnaire sent out with the GTMA’s second technical
newsletter, the Technical Briefing. Its purpose was to find out what GTMA
members thought of the Technical Briefing. This was sent out during January
2007 using online survey software, QuestionPro. The format of the questionnaire
presented here is not the same as the one that was sent out, due to the fact that it
was not possible to reproduce the format of the online version in a hardcopy
format. For the online version question five would either branch to question six
or seven depending upon the recipient’s response to question five.
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Technical Briefing Two Questionnaire

Dear member.

You have been invited to participate in the GTMA Technical Briefing survey.
You will be asked to complete questions regarding the Technical Briefing and
technical information. It is important that the GTMA receives feedback about
the Technical Briefing so that future issues can be improved and so that you
get what you want!

It should take approximately one minute to complete. In order to qualify for
the chance to win a Marks & Spencer voucher please supply your name and
email when prompted.

Your participation in this study is completely voluntary. If you feel
uncomfortable answering any questions, you can withdraw from the survey
at any point. The answers that you give will be treated as confidential.

If you have any questions at any time about the survey then please contact
Scott Phillips (GTMA) by phone on 01844 274222 or by email at
scott@gtma.co.uk.

Thank you very much for your time and support.

Company:

Name:

Job role:

Email:

2.

How favourable is your reaction to the Technical Briefing?

o Excellent
o Very Good
L Good
C Fair
o Poor
3.
Excellent Very Good Fair Poor
Good
How useful was the i i Ej i G

Technical Briefing?

- 207 -



How would you rate 0 0 C 0 C

the 'technical quality'
of the articles?

How would you rate 0 0 O [ i
the layout of the

Technical Briefing?

4.

Comments / suggestions for improvement

| 2

5.

Do you want articles at their present length, or more or less words?

L Less L Same L More
6.
A little less or a lot less?
C Little less C Lot less
7.
A little more or a lot more?
L Little more L Lot more

8.

Please rank the formats of receiving technical information by placing
1 next to the format most preferred, a 2 next to the format of next
preference and so forth until all items are ranked.

Data i.e. tables
Diagrams
Pictures
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Text I_

What do you most like about the Technical Briefing?

| 2

10.

What do you least like about the Technical Briefing?

| 2

11. Please answer more than one if necessary

Which groups of people within your company do you expect to be the
greatest users of the Technical Briefing?

I Design

Engineering
Management

Senior Management
Sales

Other

B N B N .

12. Please answer more than one if necessary
Where do you currently get the best new technical information from?

Journals / trade magazines

Networking with others in your sector

Newsletters

Other organisations, such as research establishments
The internet

Other

I I N N B
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Typically, how often do you need to look for new technical
information?

C Everyday

2-3 times a week
4-6 times a week
Once a week

2-3 times a month

Once a month

ooooonn

Less than once a month
14.

Please rank the methods of receiving the Technical Briefing by
placing a 1 next to the method you most prefer, a 2 next to the
method that's your next prefered and so forth until all items are
ranked.

Email ‘
Fax ‘
Online (on GTMA website in members area) ‘

Post (hardcopy) ‘
15.

Please give any suggestions for technical information that you
would like to see in the Technical Briefing

| 2

Thank you for taking the time to participate in this evaluation.
Please contact scott@gtma.co.uk if you have any questions regarding this
survey.
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Appendix 11 — Questionnaire sent to ThermoForum

Presented is the questionnaire sent out electronically to the ThermoForum
created in relation to the collaborative project T-ForM (Section 6.6.2). Its
purpose was to find out what thermoforming companies in the United Kingdom
wanted from a forum. This was sent out during March 2007 using online survey
software, QuestionPro. The format of the questionnaire presented here is not the
same as the one that was sent out, due to the fact that it was not possible to
reproduce the format of the online version in a hardcopy format.
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Thermoforming Forum Questionnaire

Dear forum member.

You have been invited to participate in the thermoforming forum
questionnaire. You will be asked to complete questions regarding the UK
Thermo and Vacuum Forming Industry Forum. It is important the GTMA
receives feedback about the forum so that you get what you want!

It should take approximately two minutes to complete.

Your participation in the study is completely voluntary. If you feel
uncomfortable answering any questions, you can withdraw from the
survey at any point. The answers that you give will be treated as
confidential.

Thank you very much for your time and support.

Company: *

Name: *

Job role:

Email: *

Number of employees in your company:

2.

Please specify your position within the thermoforming industry:
Thermoforming company

Mould making company

Material supplier

Equipment supplier

C
C
L Design agency
L
C
C

Other

3.

Are you involved in industries other than thermoforming?

L L

Yes No
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4.

If yes, what industries?

5. Please select as many options as you like
What industry sectors are you involved with?

Aerospace
Automotive

Leisure i.e. caravans
Medical

Packaging

White goods

Other

I I N I R B .

6.

Are you looking to diversify?

e

Yes No

If yes, please specify what area:

8. Please select as many options as you like

What are your motives for joining the UK Forum for the Thermo
and Vacuum Forming Industry?

I Learn about development of T-ForM

Networking opportunities

-
I Provision of area to exchange knowledge
I Support services

-

Find out about new thermoforming technologies
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Raise profile of thermoforming industry

Publicity as a result of being a member of the forum
Marketing

Other

B B .

9.

Please rank the methods of receiving updates regarding the forum
or T-ForM by placing a 1 next to the method you most prefer, a 2
next to the method that's your next preferred and so forth until all
items are ranked.

Email ‘

Fax ‘—
Online (website) ‘_
‘_

Post (hardcopy)

10.

Please state if there are any services that you would like the UK
Forum for the Thermo and Vacuum Forming Industry to offer:

=
| i

11.

Please state any issues that you would like to see addressed by
the forum:
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Appendix 12 — Questionnaire given to delegates of
Emerging Technologies 08

Presented is the questionnaire handed out by hand to the delegates of the
Emerging Technologies 08 conference that the GTMA held (Section 6.7). Its
purpose was to find out what delegates thought of the event. This was handed out
during the conference in February 2008. No introduction text was provided with
this questionnaire as a presenter at the Emerging Technologies 08 event
communicated why and how the questionnaire should be completed.
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Emerging Technologies 08 Delegate Questionnaire

Optional Information

Name:

Title:

Company:

Email Address:

How did you hear or learn about Emerging Technologies 08?
GTMA website

Flyer (hardcopy)

Internet

Phone call

GTMA email / newsletter

Referral

Email / newsletter (not GTMA)

oooooonn

Other:

Please specify the main reason for attending this event:
3 Content

Networking

Speakers

r
r

Personal growth & development
r
r

Other:

Did the event fulfill your reason for attending?

L Yes -- Absolutely
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L
C

Yes -- But not to my full extent

No

Please tick as many as you like.
Which speaker(s) were you mostly interested in listening to?

Speaker 1 - Hipermoulding
Speaker 2 - Direct metal laser sintering
Speaker 3 - Affordable automation
Speaker 4 - T-ForM

Speaker 5 - Goodbye machining
Speaker 6 - Emold

Speaker 7 - Concept laser

Speaker 8 - Flexform

Speaker 9 - Incremental forming
Speaker 10 - KnowEDM

Speaker 11 - Developments in EDM

Speaker 12 - Who's got Walt Disney's head?

a0 0 a0l

Speaker 13 - Adding value

What was the most beneficial aspect of the conference:

5

=
| i

Please indicate your overall satisfaction with the Emerging Technologies 08 event

Very Somewhat  Neutral Somewhat Very
Satisfied Satisfied Dissatisfied Dissatisfied
Conference Content i £z £z i i
Networking [ E C C e
Venue C e e e e
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Food & Beverage - [ E e C

How many external technical conferences/seminars do you attend, on average, in a year?

C

1-2
L 3-5
L 6 or more

What other topics or themes are of interest to you for a conference:

=]
=

K1 _H

Additional comments about the Emerging Technologies 08 event:

Thank you for taking the time to participate in this evaluation.

Please contact scott@gtma.co.uk if you have any questions regarding this
survey.
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