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FOREWORD

This report into the dynamics of the contract R&D marketplace will be of interest to three
particular groups of practitioners and policymakers: those that undertake contract R&D:
current {or potential) customers of contract R&D; and the policy makers influencing the
contract R&D marketplace.

The study identifies important changes taking place within the UK contract R&D marketplace.
it highlights the role of UK Government policies and their effects on the R&D network
(including the move away from funding of near-market research contracts, the consequences
of the needs-driven shift of many HEls from traditional research to consultative development
and the ability of the Government to ensure an open ‘level playing field’). Such issues are of
great significance, both to the players within the contract R&D marketplace and the overall
effectiveness of ‘UK Limited'.

Other important factors include the considerable broadening of the technical scope of the
performers of contract R&D, the novel alliances now being developed, the major push
towards collaborative research on the part of the UK Government and the CEC, the increasing
number of organizations taking the opportunity to offer out their facilities and the rise in trans-
national activity.

A clear conclusion of the report is that the UK is well served by its domestic contract R&D
industry. However, growth of this domestic engine of wealth creation is being stimulated by
international rather than UK based industry and the implications are that 1992 willincrease this
trend. Unless UK industry similarly takes proper advantage of the R&D services available this
could lead to deterioration of Uk industry’'s technological capabilities. The report offers
perspectives which appropriate Goverment and industrial strategists may wish to incorporate
into future thinking.

Dr lan Nussey F.Eng.
Chairman, SEPSU Management Board
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SUMMARY

This study was undertaken .to highlight a sector of research and
development {R&D) capability within the UK that has remained rather
in the background. As our report shows, the UK has a large body of
organizations able and willing to undertake contract research. These
organizations are, in general, well established and technically
sophisticated with close links with UK (and overseas} industry. They
are well placed to disseminate new techno!ogies rapidly and
effectively to a wide industrial base.

The study set out to examine the market for contract research—both
the organizations that provide such services and their customers. We
did not include Ministry of Defence (MOD) procurement spend, nor did
we include the large amount of contract work undertaken by industry
for industry, although this is touched on in chapter 4, We concentrated
on the major contract research organizations {CROs} in the UK, such as
the member organizations of the Association of Independent Research
and Technology Organizations (AIRTQO) and similar bodies.

Contract R&D activity in the UK, as undertaken by the major R&D
contract organizations, was estimated to be worth about £670M in
1988/89. This excluded contract R&D performed by industrial
companies for the MOD and other government departments and for
other industrial companies. Indications are that the market is
expanding, and will continue to do so over the coming years.

UK CROs believe they are world experts in particular fields, and
undertake a significant amount of overseas work. Most CROs expect
toincrease such work as the Single European Market (SEM) develops.

There has been a distinct move from the 'master—servant’ type of

contract R&D (where the customer told the CRO exactly what work
was required) towards a more equal partnership between the CRO and
customer. Because of their broad and intimate industrial contact base,
many CROs now act as technological management consultants rather
than "simple’ technical problem solvers, and have developed a range of
services to make optimum use of such skills.

UK Higher tducation Institutions {HEls} are becoming increasingly
involved in the contract R&D market. Some are developing full-time
commercial activities, while others are “testing the water' and have yet
to decide how far to engage in competitive contract R&D.

While welcoming HEl interest in industry, many industrial R&D
managers are concerned that the HEls are moving too far towards
mndustry at the cost of diminishing their effectiveness as truly
innovative basic research centres and possibly leaving a ‘research gap’
in future years. CROs, and many industrial companies, have close links
with ‘HEls, which they see as essential for bringing technological
innovation into industry. The CROs in particular see part of their role as
ensuring that the technology flow from academia to industry is
enhanced where possible—in their view for the benefit of the
academic institutions, industry and themselves.
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In a similar way, Government R&D laboratories are looking to contract
R&D as a method of increasing revenue. At present contract revenue
from industry is, in general, not large, but there is evidence that it is
increasing.

The effects of the Next Steps Initiative on Government laboratories is
an issue that is attracting considerable attention. At present some 50
agencies have been set up (with another 18 under consideration). This
includes most, if not all, of the Government's R&D laboratories. The
Initiative aims to increase the effectiveness and efficiency of the Civil
Service, and to provide a better service to the public. There is some
evidence that in this strive for efficiency R&D facilities/services are
being offered on a more commercial basis. in time will government
agencies be competing against established CROs?

Industrial companies appear to be making increasing use of the various
performers of contract R&D as a way of deploying their R&D resources
more efficiently. There are several reasons for this. A major reason is
the high cost of developing the wide spectrum of technology an
individual company requires to compete in today's global markets.
Many companies now concentrate their in-house effort on their main
technological area, and buy in additional expertise as and when
necessary. In the pre-competitive stages companies often look to club-
type research projects where costs are shared.

Some industrial companies now offer out their own R&D expertise on
a contract basis. This helps to increase revenue from an expensive
piece of otherwise under-used equipment, and often acts as an
additional service for their main customers. Specialized development
work for such customers, on a contract or collaborative basis, may
allow products to be developed jointly, which the first company is then
ideally placed to produce.

Many industrial companies note that with the development of the
Single European Market they will be looking further afield for expertise
to contract, and that they will require ‘on the spot” facilities in new
export markets.

UK CROs are already active in European (and global} markets, and
they see the Single European Market as facilitating access. In general
they do not expect significant increased competition from other
Member States. However, some CROs are concerned that there will
not be a ‘level pitch’ on which to compete. In many of the EC States
considerable government money is directed at industrial innovation
and technology transfer and UK CRQs are worried about unfair
competition.

Staff mobility and retention are an increasing concern for the CROs.
High gquality technical staff appear to be in short supply, and some
CROs report difficulties in recruiting staff. A number believe such
difficulties will increase if the standard of living for scientists and
technologists became noticeably better in other Member States. At
present only small numbers of non-UK EC technical staff are employed
in UK CROs; numbers are expected to increase slowly after 1992,
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Many CROs believe there will be an overall increase in the need for
stgndards and quality assurance, as companies enter new markets.
Some CROs are active in developing higher standards for the future.

Many CROs see a large new market if public procurement in the EC
opens up to the extent it is expected.

Both CROs and industrial companies are involved in EC R&D
programmes. Some point to examples of economic benefit from this
mvolvement, either directly from the technology developed, or from
further work or ventures with partners. Virtually all those involved
report that they have gained enhanced contact with the partner
organization. In the majority of cases there has been continued
informal liaison with partners, but there is also evidence of continuing
collaborative ventures.

There are, however, problems with being involved in these
programmes. it takes considerable time and effort to set up a project
with partners in different countries, with no guarantees that the
projects will eventually qualify for EC funding. Bureaucratic procedures
are regarded as unnecessarily cumbersome. However, most
managers regard themselves as being on a learning curve, and most
agree they are likely to become involved in future programmes.

The UK contract research market is a weli established, and apparently
healthy market. However, it is continually evolving, and those closely
involved draw attention to a number of concerns:

— the European Community needs to ensure a fair, open and level
‘playing field’ for R&D services;

- HEls need to decide how best to increase industriai revenue, and
assess precisely how this will affect their role;

— the effects of the Next Steps Initiative on government laboratories;

— recruitment of qualified scientists and engineers is a problem that is
expected to increase rather than ease.
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CHAPTER I: INTRODUCTION

{i) Outline

In chapter | we introduce the contract research and development
{R&D) market.in the UK and define the boundaries of the study. Brief
comments on previous studies of this market are included.

(ii) Background

The UK has a long tradition of collaborative or cooperative research
organizations focused on industrial needs. Some have been geared to
particular industrial sectors, others to a particular technological base.
Research Associations {RAs), with a membership format, have beenin
existence since the 1920s, and a number of independent organizations
since before then. These organizations have flourished, and withered,
along with the fortunes of British industry during the century, and have
evolved greatly from their original forms.

Industrial need for technological innovation is increasing, as competition
from all sources increases. Over the last decade British Industry has
undergone, and continues to undergo, considerable upheavals,
spurred in no small part by technological innovation {be it by U.K.
industry or overseas competitors). Throughout this period there has
been, both in U.K. industry and government, an emphasis on increased
efficiency and profitability. This ethos has swept across the whale
industrial spectrum, and its effects can be clearly seen in the contract
research market.

This striving for efficiency has led to many changes. In the contract
research organizations (CROs) themselves the number of services
offered and the quality of the services have, according to many CRO
managers, noticeably increased, partly also driven by increased
competition and higher customer expectations. Universities and other
higher education institutions (HEIs) have been under considerable
financial constraints and are looking to making the best use of their
expertise. One method is to offer such expertise, on a commercial
basis, to paying customers. Government laboratories, under similar
pressures, are looking {to varying extents) to paying customers to
ensure efficient use of facilities, and increased revenue, without fosing
their main aims of providing Government with national expertise. With
the privatization of many state industries a number of well-founded
laboratories now operate on cost centre lines, and within truly
commercial organizations. One method of retaining such facilities is to
ensure that, when appropriate, they carry out profitable work for
external customers. In addition, some private industrial concerns,
which require well-founded R&D laboratories in-house, have looked to
contracting out such facilities as a method of helping retain them.

This is not to suggest that such activity did not go on before, or that all
examples of the above organizations are undertaking contract research
{indeed much. collaborative/joint work takes place with partner
companies in similar fields}, but the overall trend is towards many more
organizations now able, and actively seeking, to undertake contract
R&D of some form.
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Our study therefore set out to look at the changing dynamics of the
contract R&D business in the UK, from the perspective of both the
performers of, and the customers for, contract R&D. Why do industrial
companies contract out R&D, rather than undertake work in-house, or
collaborate with CROs or other industrial or governmental bodies?
Who undertakes this contract R&D, and what sort of work is
undertaken? How has the UK contract R&D business changed and
where is it headed?

(iii) Definitions

We have defined the term ‘contract research and development’, for
the purposes of this report, as work of an innovatory nature undertaken
by one party on behalf of another under conditions laid out in a contract
agreed formally beforehand. We have used this very broad statement
to include work undertaken by government laboratories. Core funding
from a government department to a laboratory within the department’s
own sphere has not been included (i.e. Department of Trade and
Industry funding to the National Technology Centre {formerly the
National Engineering Laboratory) or the National Physical Laboratory).
However, government funding for specific projects is included as
contract R&D when there is in principle a choice as to where the project

is carried out. We have tried to include only those contracts that are
open to competition.

However, we excluded the Ministry of Defence (MOD) spend on
procurement, and made no attempt systematically to include the large
amount of contract work undertaken in industry for industry, although
where we came across examples of such activity it was noted
{(chapter 4). We therefore concentrated on those established CROs
which derive a significant amount of their turnover undertaking
contract research.

We specifically excluded organizations often referred to as ‘testing
houses’, which undertake independent testing and accreditation
services. Testing houses {of which there are some 10 000 in the
European Community) may undertake applied development work, but
few have the depth and breadth of the major CROs.

The acronym CRO covers a great variety of organizations in terms of
turnover, staff employed, equipment, services offered, range of
technology covered, customer base and organizational history. In the
UK CROs can broadly be divided into two main types—those that are
membership organizations of a non-profit making kind and those that
are public limited companies.

We have concentrated on organizations that undertake R&D contracts,
often as part of a wider technology based service. Much of the work
undertaken by CROs in the UK is of a developmental, innovative,
applied nature, although this is backed up by strategic research and is
usually based on a long-standing retationship with the broad industrial
base, or with particular industrial sectors.
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{iv) Previous studies

In the early 1970s two comprehensive studies of Research Associations
in the UK were undertaken, namely Research Associations: the
Changing Pattern, by the Centre for the Study of Industrial Innovation
(1972} and Industrial Research and Development,.the Report of the
Committee of Enquiry into the Research Associations 1972/3 (known
as The Bessborough Report). Together these two studies produced a
picture of the overall RA scene in the UK at this time.

The studies are useful because they followed on the heels of the
Rothschild Report {1971} which was to have profound effects on the
way Government R&D was funded, and subsequently on the way
CROs operated. The Rothschild Report introduced the customer/
contractor principle, and Government departments became paying
customers rather than providers of grants.

The effects of the Rothschild Report were highlighted in Kennedy
et al. {1985) Changes in the Research Associations over the decade
1972-1982. This followed up the research undertaken for the
Bessborough report and was a comparative study of 37 RAs. The
results showed that RAs had, on the whole, moved towards rather
than away from government funded projects and that most BAs had
moved towards a broader technological base with wider industrial
applications.

In 1989 the European Commission (DGXIH) published a report by a
French group (Bossard Consultants) entitled Contract Research
Organizations in the EEC. The report consists of two sections: the first
describes the overall contract research market in 10 Member States
and highlights the major differences between them {such as
government support for such activities and CRO working practices);
while the second part is a directory of some 130 CROs and includes
considerable data on the amount and funding of contract R&D
undertaken in each organization. The report provides a useful snapshot
of the CROs and highlights the usefulness of such organizations within
the European Community {(EC). The report reveals a number of points,
the most important being that 97% of contract R&D undertaken
covered in the survey is carried out in only 5 States: France, Germany,
Holland, ltaly and UK. It is also clear that the level of governmental
financial assistance given to individual CROs varies significantly
between Member States. For example in the UK CROs receive no
direct grant/subsidy, and only partial funding on projects deemed by
the Government to be of a pre-competitive nature, whereas in
Germany and Holland some CROs receive direct subsidies and, with
support for particular projects, may receive over 50% funding from
their respective Governments. In the light of the opening Single
European Market this has considerabie implications for competition
policy, and is a problem that UK CROs wish to see addressed. This is
highlighted in our own report.
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The European Association..of -Contract - Research Organizations
{EACRO), recently set up with the encouragement of the European
Comnission, includes CROs from Frarice, Germany, Italy, the
Netherlands and the UK It aims to raise the profile of European CROs
and increase ~ techriology ‘transfer “through the Community.
Membership is extended 1o orgamzatlons which are ‘'commercially
independent of any industrial group or Government institution’, and
one of its aims is to ‘defend the profession against unfair competition
from establishments which practise contract research on a non-
economic basis’,

The Association of Independent Research and Technology Organizations

(AIRTO) has in recent years become a voice for UK CROs, both in the

UK and overseas. it produces a newsletter and an annual Technology
Revtew, and undertakes annual data collection of its member
organizations and is thus building up a useful bank of statistics.

AIRTO is the UK representative in the Federation of European
Industrial Cooperative Research Organizations (FEICRO). This is a
federation of national associations of technical centres and simitar
bodies engaged in cooperative research in Europe. One of its prime
aims is the furtherance of R&D for industry, especially small and
medium-sized enterprises. It also acts as a non-Governmental forum
for communication with the European Commission and other
European bodies on policy and technical issues.

Another source of information in the UK is the Confederation of British
Industry (CBIl); similar organizations in other Member States can
provide data on their respective industrial bases for approximate
comparisons. The CBl undertakes a number of studies, many on a
regular basis, which enable trends to be defined overtime. In particular
Innovation Trends 1990 (1991) is the second annual survey looking at
the way British industry undertakes industrial innovation. The survey
asks industrial companies {over 300) how and why innovation takes
place, both for the current year and the expected effort for the
foltowing 12 months. It asks companies, for example, for the trend in
their current and expected expenditure on the use of individual
consultants, Government research organizations and cooperation with
academics. A number of findings from the survey are of interest to this
report, particulariy a slight trend towards industrial collaboration rather
than contracting of R&D. The results also showed encouraging signs
that companies valued innovation and were continuing, on the whole,
to invest despite the recent recession.

Such studies give an interesting perspective to our repart. In particular
the CBl's Innovation Survey should give a valuable perspective with
time of UK industry’s views on innovation and the use of CROs and
consultants within this. In addition further studies of the contract
research business within individual Member States of the EC would
highlight the commonality, and the differences, between States.
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CHAPTER Il: METHODOLOGY

{i} Outline

A questionnaire approach followed by interviews (in person, though
sometimes by telephone) was the main method of collecting
information. Data from annual reports and other, mostly published
sources were used to substantiate questionnaire data. In addition,
informal discussions at various meetings, seminars and similar events
proved useful.

(ii} The contract research organizations {CROs)

Our selection of CROs was based on the membership of the
Association of Independent Research and Technology Organizations
(AIRTO), though the sample also included organizations that were not
AIRTO members, some government laboratories and a small number
of Higher Education Institutions (HEIs).

Questionnaires were sent to 65 CROs within the UK. 9 explicitly
declined to participate, 11 failed to reply, 8 replied partially, and 37
replied in full. The usable response rate was therefore 69% (45 of the
65 sent). The questionnaire is given in Annex B.

Interviews were undertaken with 21 CROs during 1989/90, many of
them being conducted with the Managing Director or Chief Executive.
With the majority of CROs being {relatively} small organizations (rarely
more than 200-300 staff) these executives have the ability to discuss
both the technical laboratory projects and the changing market
conditions.

A number of visits were made to HEIs and interviews were mainly
conducted with the industrial liaison officer or the managers/directors
of the university/polytechnic companies. Data on the amounts of
contract R&D undertaken in this sector were obtained from various
published sources.

{iii) The industrial customers

in spring 1989 1000 questionnaires were sent on our behalf by the CBI
to a non-targeted selection of British industry {based on the Standard
Industrial Classification List {SIC}). We received 138 replies, aresponse
rate about normal for this type of such surveys. The responses covered
43 classes from the SIC. 10 classes had 5 or more respondents: the
water supply industry, metal manufacturing, chemical industry, metal
goods, mechanical engineering, electronics and electronic
engineering, motor vehicles, food/drink/tobacco, footwear & clothing
and other manufacturing.

~Interviews were conducted with 18 industrial companies, selécted

from those who responded to the CBI guestionnaire. Interviews were
mostly held at the company’s premises, usually with the R&D
manager.
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Universities Funding Council, UFC) over recent years.

In ‘real’ terms as measured by the GDP defiator, total income from
research grants and contracts increased by 10.2% p.a. between 1982/
83 and 1988/89. From 1984/5 to 1988/89 income has risen particularly
rapidly from UK charities (by 17.1% p.a.} and from UK industry (by
16.8% p.a. (1982/83 — 87/88)).

As one would expect, much of the university income is in the form of
research grants from the Research Councils and charities that are
outside our terms of reference. Of total external income approximately
£200 M is attributable to science and technology in 1988/89. Part of
this £200M wiill have been in the form of grants rather than contracts
as defined in this study, and part of the contract income will have been
for fairly routine work rather than innovatory R&D. Just how large a part
is not known. A reasonable estimate would put the income received by
UK universities in 1988/89 for contract R&D in science and technology
disciplines, as defined in this study, at around £140M—f150M.

Universities also organized £71M worth of special short courses in
1988/89, some related to industrial training. Although this is not
contract R&D it is a measure of the saleability of university equipment
and personnel. Experts used for training purposes may also be used for
contract research.

The above figures refer only to the university sector in the UK. They do
not reflect the substantial industrial connections of polytechnics and
colleges. The Polytechnics and Colleges Funding Council {PCFC) has
recently carried out a review of research in the PCFC sector. This found
that PCFC institutions carried out a total of £80M of research in 1988/89,
of which about £30M was contract research for industry within the
meaning of this study.

(v} Research Councils

UK Research Councils run a number of specialist laboratories, which,
like the universities, have found themselves under pressure to
increase revenue from external sources where possible. Again a
variety of services are being developed—the hiring of technical
equipment, licensing/patenting of research ideas, and consultancy and
commercial contract R&D. The proportion of income generated by the
Research Councils’ institutes from such extermal sources is growing.
and the growth looks set to continue in future years.

Table 3.2 analyses Research Council income by source. Core funding
for the Research Councils is ultimately from the DES, but they also
attract a considerable amount of additional earned income, both from’
other Government departments and industry. Much, though not all, of
this will be earned from contract research within the meaning of this
study.

For all five Research Councils combined, ‘earned’ income in cash
terms was £130M in 1988/82. As with the HEls, it is difficult to
estimate just what portion of external research income should be
counted as contract research. ft would seem reasonable to give figures
of £100M in 1987/88, and over £100M in 1988/89, for the income
received by research councils from external sources for contract R&D.
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(vi) Government research laboratories

Department of Trade The DTl runs five main laboratories, with a combined turnover in

and Industry

Ministry of Defence

1988/89 of £90M:

Staff Budget
Lab. of the Government Chemist 340 £11M
National Engineering Laboratory 580 £23M
{now Naticnal Technology Centre)
Warren Spring Laboratory 300 £12M
National Physical Laboratory 800 £42M
National Weights + Measures Laboratory 50 £2M
Total 2070 £90M

The role of all DTI laboratories was reviewed in the light of the 1988
Enterprise Initiative. This Initiative led to a move away from
government funding of near market research (seen as the role of
industry) towards funding of only pre-competitive, collaborative
research. The NEL was at this time undertaking considerable amounts
of industrial-led research, with support mainly from direct government
funds plus other government sources, even though as noted, much of
the work was of direct relevance to industry. It was therefore decided
such work should be financed wholly by industry. After unsuccessfully
attempting to sell NEL to the private sector, the DTl decided instead to
convertitto ‘agency’ status, as defined under the Next Steps Initiative.

Government Agencies are run by a Chief Executive, who works to
agreed set targets and limits imposed by the relevant Government
department. However, the day to day running, and how these targets
are achieved, are in the hands of the Chief Executive. One of the
guidelines is the amount of income derived from external contracts—
apparently set at a general level of 10% of turnover, although this can
vary.

Many of the Government laboratories now have, or are moving
towards, agency status. On the whole these laboratories are
undertaking government-funded work for the public benefit. However,
it is also true that some are under the same pressures as HEIs, looking
to increase revenue from wherever it can be generated. In future such
agencies may be given more freedom.

At present the limit of 10% would imply that the DT1 laboratories carry
out not more than £9M of contract work per year. Less than half of
this—say £4M—would be contract R&D within the terms of this study.

In recent years there has been a considerable opening up of MOD R&D
resources for civil industrial use. In February 1988 the Civil Industrial
Access Scheme was launched to publicize MOD facilities and arrange
for industrial contracts and collaborations to be set up with MOD
laboratories. In addition, Defence Technology Enterprises (DTE) was
set up, with the aim of disseminating appropriate scientific and
technical advances made in MOD establishments to industry. This,
however, has failed to meet expectations.

Following the Next Steps Initiative the five non-nuclear research
establishments (Admiralty Research Establishment, Chemical
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Other Government
departments/labs

Defence Establishment, Roval Aircraft Establishment, Royai
Armament and Development Establishment, Rovyal Signals and Radar
Establishment) are to become part of one ‘agency’ in 1991. It is
expected that over time these will increase the amount of contract
work undertaken.

In 1988 the defence establishments carried out £51M of work for other
Government departments, and a further £22M for other customers. Of
this, some 76%—£56M in 1988—may be regarded as contract
research.

A number of other Government departments also run R&D laboratories,
such as the Transport and Road Research Laboratory funded mainly by
the Department of Transport, and the Building Research
Establishment funded by the Department of the Environment. These
establishments also generate some 5-10% of income from contract
work of a variety of different services. Itis estimated that in 1988/9 the
amount generated from contract work as included in this study isin the
region of £4-5M.

One of the largest R&D organizations in the UK is. AEA Technology,
which now operates as a Trading Fund. AEA Technology has recently
been reorganized into 9 main business areas, all of which are actively
seeking to increase revenue from appropriate sources, particularly
industry. The subsequent reorganization has given an added impetus
to the role of contract work within AEA Technology as a whole. An
approximate figure of £75 M for contract R&D undertaken in 1988 will
now be considerably underestimated for AEA Technology as a whole.

{vii) Summary

Total income for contract research received by the various performers
of contract R&D in 1988/89 is, approximately, as follows:

CROs

— AIRTQ members £190 M

— Others £60 M

—TOTAL £250 M
HEls

— Universities £150 M

— Polytechnics and colleges £30M

—TOTAL £180 M
Research Council institutes

—TOTAL £100 M
Government Laboratories

-DTl - £4/5 M

—~MOD £55M

— Others {including AEA Technology

as Trading Fund) £80M

~TOTAL €140 M

GRAND TOTAL £670 M
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It should be noted that this does not include contract R&D carried out
in industry, for which figures are not readily available. The largest single
source of funding for this is the MOD, which in 1988/89 spent £1202 M
in industry on R&D. Other Government departments also spent
significant sums on R&D in industry, as highlighted below.

Extramural R&D expenditure by departments in private industry,
1988/89

MOD £1202.0 M
DT} £183.6 M
(including c. £20 M spentin RAs)

Energy £103 M
Environment £12.2M
Others £220M

(Data from 1990 Annual Review of Government funded R&D)

Our total of £670 M for the volume of contract R&D performed in the
UK thus excludes an unknown but very considerable amount
performed in industry, funded by both industry and Government.
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of CROs
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CHAPTER IV: THE PERFORMERS OF CONTRACTR & D

(i} Outline

in chapter lil we presented an estimate of the volume of contract R&D
performed in the UK. In this chapter we assess the contract R&D
business from the point of view of the performers. In chapter V we
examine the customers’ perspective.

(ii} Contract research organizations (CROs}
(a) Function and structure

The nature and role of CROs in the contract R&D market place has
changed greatly in the last 25 years, Up to, and during, the 1960s the
relationship between a CRO and its customer was, in many cases, a
‘master—servant’ relationship. The paying customer was the ‘master’,
dictating how, why and when work was undertaken. Often interaction
between a CRO and a customer was restricted to that necessary to
solve an immediate problem. The majority of CROs were run as
membership based research associations (RAs), generally working for
the betterment of an industrial sector as much as for individual
members.

During the 1960s, with new technologies emerging, a different form of
CRO came to prominence. The focus of these organizations was the
use of new technology and developing expertise in technology rather
than particular industrial sectors. They marketed themselves as
technology driven organizations able to improve customer's
productivity through the ‘introduction of new and appropriate
technology, and also through reviewing, assessing and updating a
customer’s product design, marketing, processing and overall
business planning. These organizations worked very much as equals to
their customers—a customer brought in the CRC not to solve a
particular problem in a prescribed way (although this was, and still is,
one of the introductions a customer may have of a CRO}, but to secure
an informed analysis of the problem and to exploit the expertise and
experience of the CRO in finding solutions, possibly in unexpected
ways or areas.

This move towards technology consultancy is now common and most
CROs, including the membership based RAs, have gone some way
along this path. CROs are, in many cases, in an good position to assess
a customer’s technological capabilities in the light both of emerging
technologies and of his general position within the marketplace in
relation to competitors and the general industrial market, and to then
follow up such assessments by introducing/developing any required
technology.

Some RAs have found their membership structure, and the Council
and statutes to which they have to adhere, to be a constraint on
corporate development. Because of this a small number have
undergone management buyouts of their facilities, with the agreement
of the members. In such cases the RAs (now with money from the
buyout but no facilities) are tied to the new company by agreement.
The RA agrees to commission work for its members only from the new
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company, with shareholders, is free to evolve however it sees fit, to
invest where necessary and, of course, to.make a profit. Other RAs are
trying in less drastic ways to alter their constitutions to allow greater
management flexibility. 1t " was generaily agreed that more

‘management buyouts or S|mllar qu1te drastic reorganization of a

number of CROS could be expected in the med1um term.

A few CROs have been the subject of takeover bids by larger
companies. Being relatively small, generally successful and technically
advanced, UK CROs in particular are an attractive target, for
incorporation as the technical arm of a large company or simply to be
taken over as successful businesses.

CROs with membership schemes use them in a variety of ways. Some
undertake very little work for non-members, whilst for others non-
membership is little or no barrier for placing a contract {though rates
charged may be different). All the public limited companies are open to
any paying customers.

{b) Customers

The customer base of CROs varies widely—from 10 to over 2500,
reflecting the industrial sector in which the CRO works—from low-
tech, small-medium enterprises {SMEs) such as in the furniture
industry, to large, high-tech enterprises in aerospace or nuclear fields.
AIRTO figures for 1988 indicate that its 45 members had a client/
member base of some 20 000 organizations. Of that total some 12 800
{64%)} were companies of fewer than 200 employees and a further
3200 (16%) had 200-500 employees. This suggests that some 80% of
the AIRTO client base consists of SMEs. The remaining 20% includes
93 of the UK’s top 100 companies. However, it is thought that of the
total AIRTO turnover some 80% is derived from the 20% of large
enterprises, and 20% from the 80% of SMEs,

In the questionnaire; we asked what percentage of CROs’ customers
were Industrial companies, government bodies or other types of
organization. Of the 30 replies to this question, 24 (80%) noted that
70% or more of their customers were industrial companies. For only
three organizations were industrial companies less than half of their

- customer base, and two of these three reported that the bulk of their

work was testing, quality and legal evidence work. Six organizations
noted that 20%-35% of their customers were governmental, and two
organizations noted that over 70% of their customers were central or
local government. Other customers, in general less than 10% of total

customers, included academic organizations, charities, ‘information’
groups and similar.

We asked about the geographical location of the CROs' customers
for the last financial year. 18 (60%) of the CROs reported that at least
90% of their customers were based in the UK, and a further 8 (27%)
that UK organizations accounted for 70%-90% of their customers. 5
(16%]} organizations reported that overseas customers constituted
over 30% of their total customers, and 3 (10%) that over 70% of their
customers were based overseas. However, a number of organizations
commented that although numbers of overseas customers were

20



Single-client vs
multi-client R&D '

projects

Attracting
customers

small, the-amount: of revenue thay brought in'was often ssgnlﬁcantly
higher,-and growing:

31 CROs replled to this section, of WhICh 15 reported that over 90% of

their contracted R&D ‘projects were funded by a single client, and an
additional 8 reported that 50%-90% ‘of their contract R&D projects

‘were single-client funded. Only-4 of the CROs reported that 90% or

more of their R&D projects were:multi-client funded, and a further 4
reported that 50%-90% of their work was muiti-client funded.

Most contract R&D projects undertaken by the CROs in our sample
were thus for single clients rather than groups of clients. This may
reflect the extent to which work is sufficiently near market to be
commercially confidential. |t may also reflect a certain amount of
technology consultancy activity, related to specific technical problems
experienced by individual clients. However, some CRO managers
described difficulties organizing multi-client projects and a few gave
the impression in interviews that multi-client projects were avoided
where possible. One manager commented, after noting the hassles
caused by multi-client projects, ‘maybe we do them badly’.

- However, some organizations undertook considerable amounts of

multi-client work-—often on strategic, timely projects of relevance to
industry. Often these were organized on an open club basis, while
others were arranged with the CRO acting as the link between 3 or 4
interested companies on a more confidential basis. Work could be
undertaken at the CRO, or it could act as the central coordinator,
providing the common ground where companies met to discuss
résuits from each in-house project.

it should also be noted that most DTl funding for R&D projects is
available only for multi-client rather than single-client projects. Some
RAs organize at least part of their core programme of research around
such multi-client projects, thus both bringing together member
organizations to undertake or at least be involved with advancing new
technologies, and also allowing the RA to be involved in new
technology cheaply, or even at a profit. Most DTl project funding is
directed at pre-competitive projects involving emerging technology,
which is often the research required for a core programme of R&D.
From the DTI's perspective the use of CROs ({particularly RAs} to
undertake such projects (or at least play a central role in them} helps
ensure results are {usually) quickly available to a wide industrial base.

Contract research is a business, and the same marketing ploys are
used to attract customers as in any other business. Mailshots,
attendance at trade fairs, publishing of news-sheets and direct
advertising were standard practice. Some organizations had overseas
agents, and a small number of CROs had daughter organizations based
overseas. These were sometimes the result of takeovers, or
occasionally they were set up with the host government's financial

.. support.

Most CROs had at least one employee in charge of publicity/customer
relations; in one case the managing director was himself responsible,
in the first instance, for 66 client companies, and many had small

‘dedicated teams: Some teams coordinated and had at least a working
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knowledge of all contracts. Such teams had a greater role than simply
advertising the CRO: some acted as the first line of customer contact,
and might remain the CRO's “overseeing’ arm, ensuring that while the
customer was being dealt with by the technical experts everything ran
smoothly and to plan.

A number of CROs believed they had developed a high tech image that
actually scared off smaller customers, and were concerned to
counteract this {‘'we're not as expensive as you may think’). One CRO
manager noted he tried to encourage the high tech smaller companies,
for the reason that ‘next year a few will be very successful’.

All CRO managers agreed that the personal touch with clients was
vital. Considerable time was spent in building up a stable working
relationship with a customer, with the aim of ensuring repeat work in
the future (which is often the case in practice)—CROs aimed to be the
customers” ‘friends’. One CRO manager reported they were
particularly attentive if the customer was new, or the CRO was moving
in an area in which it may actually not know much more than the
customer. o

The marketing approach, with dedicated staff, was more prevatent in
the "technology consultants’ type of CRO. As one manager put it, ‘we
train our scientists to act as businessmen’, and on the rare occasion
that a scientific staff member just could not act in this manner he was
kept back from the business aspects of the work, entering only
technical discussion.

However, no matter how hard a CRO sold itself and got in front of the
industrial ‘eye’, no contracts could be signed until technologists from
the customer had talked with technologists from the CRO, and agreed
a work programme.

The reputation and professional integrity of any CRO were of
paramount importance. Great efforts were made to ensure nothing
was allowed to blemish their record or associate the CRO with
‘dubious’ dealings. All CROs realised their reputation for quality,
confidentiality and general professional standing had taken a long time
to build but took very little to erode. Protecting a reputation had, on
occasion, led to court action,

(c) Competitors

We asked CROs to identify their five main competitors from a fist, and
to prioritize their answers on a scale of 1 to 5. We analysed the replies
by allocating five points for the most important answer, down to one
point for the 5th placed competitor. 27 companies prioritized their
answers, with an additional three noting ‘all are competitors'.

The results are given in figure 4.1.

The customer's in-house R&D departments were always mentioned
as a major competitor—it is this department the CRO has to beat to win
a contract. A number of the business consultancies noted that much of
their work came from contact with the business manager rather than
the R&D manager of a company. Such consultancy CROs often
concentrated on selling a technological business package rather than
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Figure 4.1 Perceived competilors to the UK CROs
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‘Other CROs’ ‘Other CROs’ also featured high on the list of competitors. This usually
referred to one or two CROs in similar specialist technological areas.
Generally though CROs, because of their specializations, were not in
competition with each other.

HEIs Most CROs thought that HEls, in general, were of little threat to their
mainstream activities (based on specialized experience of the
industrial market). They believed few HEls had the overall experience
to compete for the bulk of a CRO's work. However, most CROs did
note that for testing/using sophisticated equipment and some
consultancy work HEls had entered the market and were in
competition. This was felt most in those CROs that undertook a
considerable amount of testing, and specially in the smaller CROs,
where any threat to turnover was serious. In addition, a number of
CROs noted a few specialist HEI spin-off companies that were forces
to be reckoned with in their fields; these were being closely watched.

Industrial A number of engineering based CROs noted that there had been a

companies distinct move by engineering companies to offer their own specialized
facilities on a contract and/or collaborative basis. This was perceived as
an economic necessity for a few companies, but more usually as a
result of the general increased ‘business’ awareness leading to
pressure to provide additional services for a company’s main
customers. Some companies were undertaking considerable amounts
of this contract/collaborative work and were affecting at least one
CRO’s market,

Government As with the universities, Government laboratories were not, in general,

laboratories thought to be seriously challenging the CROs’ industrial base, although
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in particular areas the CROs were watching and attempting to become
partners with such organizations rather than competitors. However,
where such laboratories were strongly moving into the independent
contract R&D business (such as AEA Technology and NEL) they were
seen by CRO managers as having a distinct: competltlve ‘advantage.
This was particularly so for AEA Technoiogy which as part of the
former UKAEA has entered the CRO market in'a major way with
laboratories and staff built upon government funds. However, others
noted that, at least in the recent past, AEA Technology had been quite
expensive, and that much contract work was placed there because of
the unique facilities offered, rather than for the industrially relevant
expertise of the staff. Many CRO managers expressed some concern
that organizations such as AEA Technology and NEL would still receive
forms of government aid, if not directly then indirectly through funding
for projects that, although probably not directly applicable to the
industrial market, would provide the base on which industrially relevant
work could be developed. It was felt that this, at least in the short term,
would give such organizations an unfair advantage in the highly
competitive market.

(d} iIncome of CROs and services offered

The turnover of the 37 CROs in our sample varied considerably, from
£0.75 M to £112 M. Only four organizations had turnovers in excess of
£20 M; the majority had turnovers of between £2.5M and £10M. Many
of the UK CROs were relatively small organizations. As such they were
prone to changes in their particular markets and in the economy in
general.

We collected data on total income and on the services that brought
this in. Responses varied tremendously and only a brief overview is
given below.

CROs offered a wide range of services, with managers noting they
were constantly looking for new areas, services and approaches to
increase revenue, although they were conscious that they must not
lose established custom by changing too drastically.

Income from major R&D contracts ranged from 5% to 98% of total
income, with 7 companies reporting over 80% of their income was
earned by such contracts, 13 reporting 50%—80%. 10 reporting
35%—50% and the remainder reporting less than 35%.

Such R&D contracts formed the bulk of CROs' workload, whether
applied or strategic research or single or multi-client funded, and were
based on experience of the industrial market place. The CROs, by
working for a wide range of customers, built up, and continually
developed, a breadth of industrially relevant technical expertise.

Income from short-term contracts/consultancy ranged from 2% to 65%
of total income, although the majority fell between 20% and 35%. This
included routine testing and short-term technical assistance, often
trouble-shooting, which formed a core of work that CROs could
generally rely on, and often led to further work.
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All CROs applied ‘appropriate’ technology—not necessarily the /atest
technology but that which was appropriate for the industrial need.
This often entailed transferring technology from one industrial sector,
with adaptations, to another, rather than developing new technology.
Some CROs actively sought, often successfully, industrial sectors
where such innovative applications of technology could be introduced.
This seemied particularly true in the older, established industries, and
where there were considerable numbers of small/medium sized, low/
medium tech companies.

Only 10 CROs reported that the running of research clubs brought in
income (however, two CROs who did not reply to this question but
were subsequently interviewed, did bring in income by running such
clubs in their core research programme, but allocated the money as
research funds not as income}. The amount of income generated by
this service ranged from 4% to 49% of total income.

‘Manufacturing’ included the sale of finished (usually specialized)
products, and the manufacture/hire of specialist equipment. Of 15
CROs that gave data, only 4 reported this accounted for more than
10% of total income, 2 reported that it generated 7%-10% of total
income and the rest that it generated less than 7%.

Such CROs had a small but steady market for precision testing
equipment, generating up to 10% of income. in addition a few CROs
manufactured finished products, having developed an idea to the
product stage, rather than sell it to a manufacturer to exploit. In some
cases spin-off companies had been set up to manufacture the product,
leaving the CRO free to continue as a CRO and not diversify.

An obvious motive for manufacturing was to exploit ideas to the best
commercial advantage {more profit). However, another reason put
forward by some CRO managers was that CROs were increasingly
being asked to go to industry with proven, profitable ideas (for which
industry would pay well) rather than ‘possible’ ideas, which were
cheaper but needed to be developed before a product/process was,
potentially, profitable. Because CROs themselves were developing
ideas nearer to the market, some had taken this to the logical
conclusion and licensed or produced/marketed the finished products
themselves.

Only 2 organizations reported that patenting, and subsequent
licensing, generated more than 5% of their total income; for most it
generated less than 1%. Many organizations did not respond to this
guestion.

15 CROs reported that information/computing services generated
income, ranging from 0.5% to 38% of their total income {including
sales of computer software). All bar 3, however, reported that income
generated by these services totalled less than 10% of their total
income.

Many BRAs used information/library services as a benefit of
membership, with one RA allowing members up to two hours” free use
of library facilities/personnel as required, whenever required. Others
used technical computing software in a similar manner as the selling of
sophisticated equipment. Some CADCAM services were offered as an
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extension of the technical facilities, whilst software packages had
been designed specifically for particular markets, e.g. the USA or
Germany. Some CROs saw this internationalization of services as very
important for the future.

For the 18 organizations that reported income from membership fees,
the range was from 2% to 42%, with the majority between 20% and
30% of income.

15 organizations reported income from organizing courses, ranging
from 2% to 15% of total income. Of these 9 noted that less than 7%
of their turnover originated from courses.

Some courses were highly specialized, others more ‘general business’
orientated. A few CROs were used as head offices of professional
bodies and ran conferences/courses for them. Such activities were
deemed worthwhile, both for the income generated and for enhancing
reputations and maintaining contact with customers.

Most CROs offered specialist expert tegal advice and were often
involved where unbiased, factual evidence was required. Many saw
this as an extension of their ‘expert’ standing, and one CRO manager
pointed out that his staff had never been proved wrong in court. Some
CROs undertook considerable amounts of such work and, like testing
services, it brought in a steady income over time.

A few CROs had acted as project managers to sizeable industrial

projects, overseeing development of new plant, with technical input
where appropriate. Some offered business consultancy, marketing
advice and economic planning. Such skills were being utilized as part of
the Government’s Enterprise Initiative, with the CROs called in to
advise companies on specific business areas, both generating income
and enhancing their customer base.

Some CROs offered unique testing and pilot plant facilities (where new
products/processes could be tested on a commercial scale), which
were highly regarded by a number of industrial R&D managers.

32 CROs gave data enabling a good breakdown of the sources of
income (other replies were incomplete). In summary, the amounts of
income generated from the UK Govermment, UK commercial
organizations and overseas in 1988 were as follows.

~ Income from the UK Government ranged from 0% to 89% of total
income. 8 CROs earned more than 30% of their total income from
government, 11 earned 20%-30% and 11 earned less than 20%.

— Income from UK industry: 15 CROs earned more than 60% of their
total income from UK industry, 8 earned 30%-60% and 9 earned
tess than 30%.

~ Income from overseas contracts: 4 CROs earned more than 60%
of their total income from overseas customers, 4 earned 30%-
60%, b earned 20%-30% and 19 earned less than 20%.

We also asked for analogous data for 1983. 32 CROs were able to
provide data for both years, allowing a basic comparison to be drawn.
Of those 32, one organization did not undertake work for Government
in either year, 29 showed a total percentage cutback in the amount of
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government income and two showed increases in the amount of
government income (of 1% and 18%). The most dramatic cutback was
of 70% (from 50% of total funding in 1983 to 15% in 1988). In addition,
one organization noted a 90% cutback in its turnover derived from
government sources, from 10% in 1983 to less than 1% in 1988. On
average, there was a reduction of 11 percentage points between 1983
and 1988 in the proportion of total income derived from government
SOuUrces.

Of the 29 CROs that gave data on the proportion of their total income
that was earned from UK industry for both 1983 and 1988, 25 reported
an increase, 2 reported no change and 2 reported a slight decline in
percentage terms.

Only 18 CROs gave data for both years on turnover originating from the
EC (although, of course, in some cases this reflected no turnover
orginating from the EC in 1983). Of the 18 respondents, 11 reportedan
increase in the percentage of turnover from £EC sources, 6 reported the
same percentage and 1 reported that the % of turnover from EC
sources was less than five years ago.

Nearly all CROs now had a more diverse customer base than five years
ago. A small number of CROs had closed and others had merged in
order to strengthen the combined organizations. A number of CROs
managers reported that the period of change had been very difficult,

but that their organizations were now ‘leaner and fitter’ than they were
before.

In virtually all CROs, overseas work brought in a significant amount of
income. All but one visited reported that the amount of overseas work
being undertaken was increasing, although they had always
undertaken a significant amount of overseas work. Individual CROs
reported they had particular growth areas, such as the USA, Japan and
south east Asia. Many reported that income directly from the European
Community programmes had increased in the last five years (partly
because itis only in that time they had become actively involved in such
schemes). All commented that, despite the problems associated with
these schemes, they would continue to be a small but distinct part of
their overseas contracts. Some, but by no means all, reported they
were now undertaking more work for European countries in general (2
reported that they seemed to be moving away from the USA to
Europe). but this included all countries of Europe, including Eastern
Europe, and not just members of the European Community. Indeed
some reported they had long worked for and with EC countries and as
such did not expect major increases in the amount of this work in the
short term.

{e) Core research

The RAs with membership schemes all ran some form of core programme
of research, to help keep the RA, and its members, up to date with
emerging technology. These were usually run on a club-type basis.

For any RA/CRO the running of research clubs for interested parties,
{rather than just for interested, or all, members) was a similar-method
of keeping up to date at a smail cost or even at a profit to any RA/CRO.
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The non-RA CROs spent varying amounts of turnover on a core
programme of R&D not under direct contract to a customer. Some
reported that 8%-10%. of turnover was spent in developing ideas
which in the short term cost money, but in general proved cost
effective when translated into technical know-how in customer
contracts. However, many CRO managers reported that it was difficult
to put a figure to this in-house R&D. Most contracts involved the CRO
investigating an area for a customer, in the process of which the CRO
built up knowledge usefui somewhere along the way.

A number of CRO managers ensured team leaders had a budget
element that they couid assign to promising areas of research,
regardless of direct profitability. This allowed staff to follow up ideas,
which could, and had, led to unexpected, profitable developments.

Some of the ‘technical consultancy’ CROs reported they did little
innovative in-house research—they were more concerned with
bringing a customer company up to date by introducing appropriate
technology rather than pioneering technical breakthroughs. :

Al CRO managers stressed their relationships with individual
academics in HEls as a method of keeping in touch with research
developments. This was both via an informal network of
acquaintances, attendance at meetings, seminars etc, and by
contracting, sponsoring or co-working in areas of mutual interest.

{f} Membership

Some RAs were seeking to increase membership numbers, seeing
this as a method to increase total custom. One organization would only
test to standards for non-members, and only then give a pass or fail
verdict. I the customer wanted to know why failure occurred, and how
to improve performance, they had to become members. However,
other RAs played membership down and would work for any
customer.

Although membership was being pushed by some RAs there was a
general view that over a 10-15 year period membership was going to
become less significant. The level of fees contributed by this route
(20%-25% of total income in some RAs) was thought likely to diminish
(in percentage terms} over the period.

(g) Staff

Numbers of qualified scientists and engineers (QSEs) varied
significantly. the smallest RA had a scientific complement of only 14
and the largest organization had some 3800 qualified staff. AIRTO
members {45 CROs) noted a total staff of 9800 (of whom
approximately 50% were QSEs). A rough estimate of QSEs in CRO
type organizations, including those who were not members of AIRTO,
must be in the region of 10 000—a significant manpower resource.

Of the 33 respondents giving data on staff numbers, 23 {70%) had
QSEs making up 30%-60% of their total workforce. The range, as a

percentage of totat workforce, was from 23% to 91%, with an average
near b0%.

The allocation of QSEs between activities varied considerably between
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organizations. In some, major R&D projects employed the vast
matjority, whilst in others there was a more even division between
scientists working on major R&D projects and those employed on
consulting and testing services. A few organizations had a significant
number of QSEs working on library/information database systems.

Few CROs employed significant numbers of non-UK EC nationals.
One organization reported it employed 30 non-UK EC staff, but the
majority of these were employed in an offshoot in another EC country
Most CROs had fewer than 5 non-UK EC staff.

The questionnaire asked whether the number of non-UK EC national

staff had increased, decreased or remained the same in the last five
years. Of the 38 CROs replying to this question, 14 (37%) reported that
there had been an increase in non-UK EC staff and 24 {63%) reported
that numbers had remained the same (very low or zero).

CROs were asked whether they had problems recruiting QSEs. 35

. (94%) answered 'Yes'. Of these, 26 indicated that the problem had

increased in the last five years, and 8 that it had remained the same.
Nearly all were prepared to recruit staff of virtually any nationality.
Many commented that they had difficulty attracting staff because of
prevailing salary levels, house prices etc. This was especially so for
attracting overseas staff.

Many CRO managers stressed the technical expertise of their
waorkforces and the strong links with both the industrial base, where
the technology was applied, and the academic environment, from
which technical breakthroughs often emerged. CRO scientists {often
working on several projects at once) therefore, over time, liaised with
a wide spectrum of technologists through the natural course of
contracts. In addition many CRO managers stressed the efforts made
to maintain and enhance these contacts, particularly in academia. It
would appear therefore, that, far from being isolated, CRO scientists/
engineers had well established links with both academic and industrial
scientists. It was clear from interviews that CRO managers valued
such contacts and many agreed that they would like to do more to
enhance them further, but, they noted, they had businesses to run.

(h) Govemmenf policy

Most CRO managers noted that the DT Enterprise Initiative was a well
thought out set of initiatives, relevant to industry.

Particularly highlighted was the fact that the various schemes were
organized under one umbrella scheme, which allowed easy ‘entry’ to a
variety of sub-schemes. There was, however, an element of bias in the
CRO managers’ comments. Many CROs were involved (some heavily)
as consultants to the various schemes, which brought in a significant
amount of additional income. Some of the more traditional CROs
worked mainly under the R&D and Process/Plant initiatives, but the
“technology consultants’ often undertook work for marketing, design,
business plans and general market activity initiatives. Managers looked
favourably on the schemes for two reasons, the direct economic
benefit of the consultancy work and the increased customer contact
base that the CRO could subsequently interest in further work.
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However,” there was also a view expressed that the ‘first line'
counsellors, who initially assessed'a company and decided what help
was required, were not particularly competent, and were seen as the
failing point of the Initiative. It was said that over half of the money was

. directed to the marketing initiative, ‘and it was suggested that, rather

than trying to sell a second-rate product, companies would be helped
better by a design or technology input.

The research clubs supported by the DTI (with funding of up to 50%
of costs under the General Industrial Collaborative Projects scheme)
were highly regarded, and there were suggestions that the scheme
should be extended. Clubs were set up at CROs (and universities and
government laboratories) with a number of companies paying
relatively small amounts of money to be involved in research projects
of a usually strategic nature. These appeared to be very successful, and
were praised by both the CROs and the industrial customers (barring
the odd comment of incompetence of particular staff, firms or
¢lubs).The partners themselves appeared to have a considerable say
as to what the club should be looking into, with the red tape at the DT
kept to a minimum. Clubs could be highly technical, and hence usually
only attracted a small number of interested companies; they could be
more strategically aimed, and would attract a larger number; or they
could be organized mainly as information clubs, attracting a large
number of companies {paying relatively cheap contributions) using the

“club as an information/watching brief service, on which to build if and

when deemed necessary.

Some CRO managers noted that considerable effort was initially
required to attract potential collaborators to a new club. There were a
number of examples quoted where there was simply not enough
interest in particular club projects, which, after sometimes
considerable effort from the CRO, had to be dropped. However, many
CROs noted that a well run collaborative club type project, where all or
the bulk of the work was undertaken by the CRO, could be fruitfut, both
for the CRO and the partner organizations.

The LINK scheme attracted considérable hostility. Although the idea
behind the scheme was praised, the red tape and time required before
decisions were forthcoming (up to and over a year) were unacceptable.
Perseverance was needed to get through the system, and a number of
CROs, and in particular industrial companies, reported that if the work
was of any importance it would have been done, in-house or
collaboratively, before the application had been processed.

The rules for LINK have now been revised to allow ‘one-on-one’
coilaborations to take place {the DT| contributing to the industrial
company and SERC the HEI). There was also some pressure to change
LINK ruies to become more like those governing the EC Framework
programmes.

Since the introduction of the DTI's Enterprise Initiative in 1988 there
has been a distinct move away from government funding of near-market
research to funding of pre-competitive, generally collaborative
research. CRO managers had directly feft the effects of this change, on
both their own organizations and industry in general. Many felt that
much of the work that the-Government used to pay for as near-market
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joint projects was highly beneficial to the industrial base as a whole.
From the CROs’ viewpoint such near-market projects, on a joint basis,

“meant that the technology was quickly distributed, to-the benefit of
industry in'general. This itself produced a return for the Governmentiin
more profitable industry, and subsequently tax income. As a result of
the Government funding only pre-competitive research, near-market
research was now being funded mainly by individual companies (and
only those that could afford to) which, because they were paying full
costs, wanted to keep any advantage for as long as possible. This,
according to the CRO managers, meant that UK industry as a whole
was being held back, particulariy the smaller companies.

In addition a number of managers reported that although they could not
get government funds because much work was deemed oo near-
market (and so they were undertaking more strategic work}, HEls were
being encouraged to undertake more work for industry on a contract
basis. There seemed to some CRO managers an illogicality
somewhere.

This cutback also had an international aspect—the UK Government
was seen to be one of the few not giving direct support to industry, to
ensure it remained generally competitive, particularly in the run-up to
the Single European Market. Whatever the merits of this policy, many
CRO managers felt that UK industry was going to find it difficult to
compete in overseas countries where considerable ‘aid’ was available
to companies, if not in subsidies then in government support for high
quality industrial infrastructure, publicly funded S&T and so on.

Many CRO managers were aware that the EC had a policy of
controlling state aids, but were also aware of the complexity of the
problem, particularly as to where R&D services fitted with this, and
where state aids for R&D merged with aid for regional development.
The CRO managers were sceptical that the Single European Market
was going to open up on a ‘level playing field'’.

Figure 4.2 | Perceived reasons why UK CROs undertake
transnational contract research
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-{i) Transnational work

We asked CROs what they felt were the reasons for the UK CROs
undertaking a considerable amount of overseas contract R&D. We
suggested three possible reasons, plus ‘others’, and again asked
respondents to prioritize their answers With 3 points allocated to the
primary reason, and 2 points to the second and so on, the points
allocation was as in Figure 4.2

In the eyes of the CRO managers the major reason for attracting

- transnational work was the UK's superior technical capability, although
“the open, competitive market and the relative cheapness of UK

research waere also important.

- These points were reiterated in interviews——the breadth of

competence in a single organization in a particular industrial sector was
often quoted as, if not unique, then at least rare in Europe. Many
ranagers believed the closeness of the CRO to industrial companies,
both in personal finks and through general working with industry, was
a major factor. The open competitive market was mentioned, not so
much because a customer had a large choice of CROs in a particular

field, but because the general market conditions had honed the CROs

to industry-led businesses, which again appeared to be rare in the rest
of Europe. Most UK CROs looked upon themselves as world class
experts, and many had a world-wide customer base to back the claim.

Although the CRO managers were aware that an international client
base showed their expert standing, they were also aware that this
actually meant that their expertise was being exported, relatively
cheaply, and often to the detriment of ‘UK Limited”. If overseas
companies saw the potential of emerging technologies, then why not
more UK companies ?

CRO managers saw few overseas organizations capable of
undertaking -the same type of industrial R&D found in the UK. Many
believed this reflected the fact that in many countries most industrial
research centres were funded largely by governments, and run along
the lines of government/university laboratories. Good work was being
produced from these organizations, but they did not have the
commercial knowledge or attitudes found in UK CROs. For this reason
CROs felt that transnational work would become even more important
as they fully exploited the Single European Market.

(j) European Community R&D Programmes

We asked a series of questions abaut participation in European
Community (EC) R&D programmes. Of the 34 respondents who
replied to some or all of these questions, 27 (80%) indicated that they
had been involved in such programmes in the last year (1988/89).
Results are shown in Figure 4.3.

- Of these 27, 8 (30%) reported that involvement had been of economic

benefit to the CRO or to industry in general, 15 {56%) commented that
it was too soon to evaluate the projects and 3 {11%) reported that
involvement had not led to economic benefit. {1 CRO gave no answer.)
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Figure 4.3
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Of the 27 CROs involved, 21 {78%) reported that involvement had led
to enhanced contact with overseas organizations {the partners in the
projects), 4 reported that involvement had not ied to enhanced contact
and 2 did not reply.

5 CROs reported that they had been involved in work that, although it
did not receive EC funding, still went ahead with some form of
collaboration with other partners. 23 CROs noted they had not
followed up any rejected proposals.

6 CROs reported that they had been, or were about to become,
tinvolved with follow-up projects related to EC programmes. 5 gave an
indication of the scale of this follow-up work: for 2 the follow-up project
was worth more than 300% of the original contract, for 1 it was worth
100%-300% of the original contract, for 1 it was worth 10%-50% of
the original work, and for the last it was worth under 10% of the original
contract.

The responses showed that while many CROs had been invoived in EC
R&D programmes, few had been involved as project leaders, and many
had only limited knowledge based on one or two contracts. Despite the
various grievances noted below, there was overall enthusiasm for the
programmes and what they were trying to achieve, and many
managers were looking at a [earning curve (which they were stowing
moving up) of involvement with the EC and overseas partners. Many
saw the eventual benefits of involvement in the programmes as
outweighing the problems initially faced in setting them up.

The task of ‘Project leader’ was often regarded as a merciless task-—
"having to go through a phenomenal amount of red tape, not once but
four, five or many more times for each partner’, and the lead
organizations ‘almost certainly lost money’ because of the amount of
effort needed to set up the projects. A typical commentwas: 'If they're
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foolish enough to do it (the leaders) then let them get on with it, we will
benefit in the short term, and learn lessons on how to act as leaders in
the future’. :

Many CRO managers had similar attitudes of becoming involved in the
programmes in the easiest way possible, before fully committing
themselves on a major contract of their own. Many CROs were,
apparently, initially involved in EC programmes ‘on the-back’ of a larger
industrial partner, sometimes as a full partner or sometimes as a sub-
contractor. ‘

Problems highlighted by CRO managers included the following:

— finding and communicating with potential overseas partners
{although this was already reported as not as big a problem as 3-4
years ago); :

- ensuring the project specification agreed by the partners met the
requirements of the EC, and having to change project details at
short notice to accommodate divergent views;

— difficulties in finding out how contracts were allocated, when, who
assessed projects and how, to what criteria. Some CROs noted
they found out about tenders too late, although this was also said
to be less of a problem now;

— the time taken by the Commission to decide on contract tenders;

— paper work seemed to be required 'yesterday’ by the Commission,
and then sat on for 6 months:

— very large amounts of time and effort had to be expended on
sefting up a contract, with no guarantee of anything at the end
{many thought this was particularly off-putting for the smaller
CROs and companies who could not afford such ‘lotteries’);

— EC bureaucrats were the subject of many comments such as ‘often
totally the wrong sort of people, with little experience or expertise
of a sector’, ‘'more concerned with making sure the money when
finally distributed is allocated with a distinct bias to the poorer
countries, regardless.of whether the project will actually be
undertaken satisfactorily’.

However, in opposition to some of the above comments, it was also
noted that ‘Eurocrats’ were often more knowledgable than national
bureaucrats. There was also, in some minds, an understanding that
‘Eurocrats’ were trying to achieve (at least) two targets—one of a
purely technical nature, and the of increasing cohesion through the
Community. Linked to this was the fact that the EC technical contracts
were {usually} quite specific—if the tender was at variance to this (i.e.
the tendering organizations wanted EC funding for their own purposes
rather than for the particular programme} there could be a problem in
coordinating the call for tender and the tender proposal itself.

Despite the problems, CRO managers in general agreed that they
would continue to become involved in the programmes, and could see
such involvement becoming easier. They believed that such contracts
were a useful way of becoming involved in emerging technologies
(eventually cheaply), making overseas contacts and eventually
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developing new markets/collaborative projects. In  addition
involvement was looked on as enhancing their business reputations,
and great play was made of such work in annual reports, newsletters
and journals.

- The part funding of EC contracts was not a major problem {once

contracts were finalized), although costs were very carefully
controlled. The fact that the CRO had to pay partial costs of the project
was occasionally put forward as a stumbling block, particularly for the
smaller CROs. A number of CRO managers reported that costs
sometimes did not fully cover the expected programme, and all noted
that they kept tight control on financial input, both during the contract,
and by careful and detailed planning before the contract was agreed, to
ensure the contract was economicaily viable. Some CROs funded such
work from in-house funds, others used membership fees and
incorporated such projects into their core research programme. One
was looking at a club type funding scheme whereby members or
customers paid to become associate members of the contract,
although this was not yet in operation.

(k) The Single European Market (SEM)

Most, if not all, CROs saw the opening of the SEM as making their path
into Europe easier. Most were already active in other EC countries; the
SEM would allow them to compete even more favourably. One RA
manager did note that his constitution was worded 1o allow work only
for the betterment of British industry, and by undertaking overseas
work he was in breach of the letter, if not the meaning, of the wording.
Hence he was using the 1992 banner to bring about these (and other)
changes.

Most CROs, on the look-out for good scientists, thought there would
be a natural increase of non-UK EC nationals on their payrolls, both
based in the UK and as agents, sub-units and such like based overseas.
This was seen as a natural progression of the Europeanization, and
indeed giobalization, of R&D and of industrial activities more generally.
Some managers did express fears that the UK could have difficulties in
attracting and keeping the best scientists and engineers as more
became aware of the better standards of living available to their
professions elsewhere.

Many CROs were involved in the formulation/harmonization of
standards for the EC. Some were putting considerable effort into this,
in their own right, via trade associations or the British Standards
Institution, in the knowledge that their expertise would be required by
industry when new standards came into force. Many CROs also saw
an increasing need for overall quality control (i.e. a BS 5750 quality
assurance gave a company more leverage in the export market) and
they were gearing services to meet this need, from both UK and
overseas companies.

Many CRO managers saw the possibility of increased EC public sector
work as the market for public procurement opened up, although onlyin
the medium term. If this market did become fully open the CROs saw
that they were favourably poised to undertake work for the various
local and national governments which would be forced to put such
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contracts out 10 tender.

(1) Other issues for CROs

Few CRO managers reported problems with Intellectual Property
Rights (IPR)}—contracts were invariably detailed on these points and
problems seldom arose on either side. This was attributable to the
contracts being properly drawn up and to both sides being fully aware
of the possible outcomes of the contract, before it was undertaken.

Virtually all CRO managers thought they did not make the best of their
patents and licences. Many commented that they were trying to
improve their returns from them, but could not afford to employ a full-
time member of staff (or a small team) to handle this aspect of their
work. It seems paradoxical that such organizations, dealing continually
with technology transfer, had not done more to exploit patents and
licences. Indeed our interviews suggested there may be a case for
organizations like British Technology Group to become more involved
with CROs (this is happening to a certain extent), which could be
beneficial to both CROs and the transfer organizations. Some CROs
employed agents to deal with patents and licences, but none were
happy that their organization was getting all it could out of its
intellectual property, and indeed a number could point to quite major
technological advances that had been developed by the CRO but had
not led to income for it from royalties or licence fees. One did comment
that the copyright law on diagrams was very useful.

Links between HEls and CROs were generally noted as good and,
on the whole, well maintained through a variety of mechanisms. Most
CROs were aware that HEIs were where many of their exploitable
ideas initially come to light, and hence spent considerable time and
money nurturing links. Contact included visiting scholars, research
studentships, contracted work, consultancies, joint projects and so on.
Many CRO managers held positions on local HEI faculty boards,
committees and simitar bodies and CRO staff gave occasional course
lectures, and some CROs opened their doors to classes, both as a
public relations exercise and as a method of staff recruitment.

Many CROs used specialist academics as consultants on particular
projects. Academics were used particularly when the CRO entered a
new technology-—it might set up its own in-house unit, with input from
academics, or it might put its own staff into an academic laboratory for
amonth to learn as much as possible, including the network of experts
in that field.

Most CROs, as noted, did not see HEIs as real competition, although
the smaller ones were keeping a close watch, especially on the testing/
assessment services that some HEIs now provided (still, on the whole,
cheaply).

Virtually all CROs voiced concern about the balance of teaching,
research and industrial contract work that HEls were undertaking, and
many stressed the need for the basic research to be kept strong for the
sake of ‘UK Limited'. Managers were waorried that the balance might
be tipping too far towards industry, and that this was changing the
basis of academic life, possibly to the long-term detriment of the
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country as a whole.

(iii) Industrial companies as performers of contract R&D

In a drive towards more efficient use of resources, some companies
had reorganized their R&D facilities to concentrate solely on their core
businesses. In some instances this had involved closure of parts of
their facilities. Other companies however, had decided to retain a
range of R&D facilities in-house and, to help fund them, contract them
out (when available) to outside organizations on a commercial basis.
There was a range of working practices going on under this heading,
both in the type of work undertaken and for whom it was undertaken.
From our survey of companies 16 reported that they did contract out
their facilities on a truly commercial basis, and of those 9 reported that
it was a recent development.

Contract research along these lines usually brought in only a very small
amount of total company turnover. However, the profits could be used
within the R&D division to enable additional exploratory research to be
undertaken. The income could thus make an appreciable difference to
the R&D division itself.

One of the major nationalized industries, now being run as an
independent business, had opened up one of its research centres to
contract research. It was thought that, in the event of the company
being privatized, the research centre was highly likely 1o be sold off as
a contract research laboratory. It was therefore moving towards
working on commercial projects for outside (and internal) customers
wherever possible.

Some industrial companies, especially the larger ones, undertook
contract research as a method of enhancing their relationships with
similar companies in the same field. A number of companies
commented they would undertake such work only for companies
within their own industrial sector, and with which they had had prior
dealings. Much ‘contract’ research seemed to be aimed at developing
mutual advantages, helping general company relationships to grow. A
number of organizations interviewed noted this relationship was
extremely valuable—almost an old boys' network.

Contract research could constitute an additional ‘service’ for a
company’s main industrial customers. Occasionally this was ‘master-
servant’ contract work but more often there was an element of mutual
advantage. The industrial company could undertake development
work for one of its customers, either collaboratively or cheaply under
contract, in the knowledge that if the project was successful it could
lead to the customer ordering new plant or processes which the
company was in an ideal position to produce. A number of companies,
especially in the more ‘high tech’ fields, had acted in this manner.

An additional reason for contracting out services was the motivation of
the company's in-house staff. It allowed staff to work on different
projects and liaise with staff from other organizations which was seen,
in general, as a good thing (contacts were highly important in all
aspects of industry). It was also a method of ensuring in-house staff
were up with the leading technology of the sector, and could be looked
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on as part of a company’s technology watching brief.

There were some types of work that a contracting company would not
place at a commercial rival's laboratory, particularly near-market
product development, or sensitive research that the company felt was
too confidential to place anywhere other than, perhaps, a trusted CRO.
Larger companies, with many links across a technical subject, also
linked up in joint, collaborative R&D, particularly if this was useful in
other aspects of company work as well. The most common form of
truly commercial ‘'master-servant’ type contract work was simple -
testing/facility hire whereby equipment and expertise were contracted
on relatively simple terms, where (usually) few areas of contention
were likely to arise. '

It was difficult to be sure how widespread such contracting out of
company R&D facilities had become, although our interviews suggested
that it may be becoming more prevalent. However, our interviews also
suggested that the majority of industrial companies did not contract
out their own R&D facilities (expect in joint/collaborative ventures).
One particular reason given by a number of industrial R&D managers
concerned opportunity cost. Some R&D departments operated on the
basis that every project should have a clear profit-increasing/cost-
decreasing value to the company, worked out on the basis of, in one
case, b:1. This meant that if an R&D project undertaken in-house cost
£100 000, then the company should be able to see a return for that
investment of £600 000 within a specified period. If, however, that
R&D laboratory were to undertake outside contract work it would only
produce the slight profit element built into the contract. Therefore it
was far more profitable for the company to have the R&D department
working full-time on company problems than on contract work.

{iv} Other performers of contract R&D
(a) The Higher Education Institutions

As already noted Higher Education Institutions (HEls) are now
undertaking a sizeable, and growing, amount of contract research for
both UK and overseas industry. The fact that contract research is being
undertaken by academia is not new and indeed such contract work on
a relatively small scale has been a feature of academic life in certain
subjects for many years. However, over the last decade or so HEls
have been under growing financial pressures to find extra sources of
funding to meet increasing costs, and an obvious one is industry.
Hence what was once a minor 'distraction’ is now Becoming a part of
academic life.

During the last decade, especially the early 1980s, the supply. of
Government monies directed towards the university sector has been
tightened and a number of the newer universities {Salford, Aston and
others) had funding cut severely. However, virtually all universities
were affected to some extent, and from this time all have felt the need
to search out new sources of funding.

Some technical universities (Salford and Aston in particular) went
through major upheavals of staff cuts and reorganization. These
universities turned back to their industrial past and concentrated on
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producing graduates that industry.required {i.e. engineering, computer
technology and so on) and seeking industrial involvement in many, if
not all, aspects of their research. By concentrating on this technical
expertise these universities have developed as centres of excellence
in technical fields of direct relevance to industry and as a resuit are able
to offer technical services on a commercial basis.

These universities had a strong history of industrially relevant research.
The majority of UK universities did not. However, they too had to look
elsewhere for additional funding and hence towards industry. Most
universities now have at least one university company offering out its
expertise. - There have been success stories amongst these
companies, but there have certainly been others that may not have
lived up to expectation, Our limited study of this area suggests
universities ‘jJumped on the bandwagon’ and set up companies
because it appeared to be an obvious way of increasing funds.
However, it was suggested that it was only those based on particular
skills/departments and which already had a history of industriat
involvement and relevance that were making a real contribution to
university funds.

Polytechnics and colleges of higher education have long had close
contacts with local, and increasingly national, industry, partly as
providers of technically qualified staff but also in many cases as
providers of expert knowledge and facilities. They have recently
entered a new phase with the setting up of the Polytechnics and
Colleges Funding Council {PCFC). In many polytechnics this has
allowed them to set up offshoot and subsidiary companies to exploit
commercial oppartunities. In the last year or so the number of such
companies has increased tremendously, with many variations of
company style. Some formed totally separate companies, others are
linked to the polytechnics and put profits/surpluses back into central
funds, some are highly specialized, based on a particular department,
others are broad based, providing technical and business expertise,
and yet others are information/library/ computer based services.

The PCFC has recently published a report on research in the PCFC
sector which highlighted a number of polytechnics and departments
that are having considerable success in attracting industrial funding. It
would appear, from our limited study into this area, that the most
successful polytechnics/departments, like the technical universities,
are those that have built up close links, and good reputations, with
industry over time. These are now in the position of being able to
capitalize on these links in a more commercial manner.

The costing of R&D contracts undertaken in HEls {and particularly

in the universities} is highly contentious, and one which cannot be
entered into in detail in this report. However, universities in particular
have in the past been looked on as being cheap sources of strategic, if
not applied, research. The need to increase revenue from industrial
contracts has meant that the HEI sector is having to attempt to work
out the full costs of a contract {including full overheads), to ensure
profitability. A recent report by SEPSU (The Structure of Research
Expenditure) highlighted the difficulties involved in this exercise and
suggested that the overhead element of many research contracts (be
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they industrial, EEC, or governmental contracts) were not being fully
met in the university sector. HEls have in recent years raised charges
for contracted work but, apparently, still not to the true costs (which a
CRO would have to meet). HEIs have a choice whether to undertake
work as a contract or collabioration, whether to charge at cost price,
make a profit or even a loss depending on the work undertaken. Some
universities have strict budgetary guidelines and standard contracts
which take note of IPR rights, royalties and so on. There is no doubt that

‘many universities are waking up to the complexities of entering into

industrial contracts and some are well up the learning curve. However,
as CRO managers point out, if HEls are seriously entering the contract
research business they have to learn to act as businesses, work to full
costs, be prepared to fail in the face of competition, and should not be
kept going in the face of bankruptcy.

Following the success of the Cambridge Science Park a great many
HEls have developed science and business parks in close proximity to
their campuses. These are often high quality, with pleasant
surroundings and good facilities. The parks undoubtedly bring in
revenue—they are good property development deais for the HEI (and
the developer), but how much additional revenue, and enhancement of
reputation, they generate, above basic rents, is difficult to quantify.
Some of the companies sited on the parks, however, do have strong
links with the parent HEls, with some being started by entrepreneurial
academics.

As more HEls move into commercial R&D contracting, there will
inevitably be increased competition. However, as many CRO
managers pointed out, the HE! sector simply does not have the
industrial expertence or expertise to challenge the main work of a CRO.
However, the smaller CROs in particular did show signs of keeping a
watchful eye on HEI companies, particularly those offering technical
facilities rather than industrial R&D development. Any threat to a small
turnover is serious and, if an HE| offers a similar service, and possibly
cheaper if full costs are not being charged, then cries of unfair
competition are likely to be heard. in addition, some HEls are already in
competition with the established CRO where there may only be a few
organizations/departments with the relevant expertise or equipment to
undertake particular types of work. Over time, as HEls develop
industrial expertise, then competition in these areas is likely to increase
also.

There is no doubt that all HEIs will continue to look towards industry
for revenue, and after the experience of the 1980s HEIs have the ability
to look at individual successes and failures and decide on a more
targetted approach related to the expertise of particular institutions.
There will no doubt be some institutions with industrial expertise that
will flourish, but some may consider that the teaching/training role may
be more suited to their expertise. The successful HEIs in this respect
have been those that have developed a commercial slant to an area
that they have been good at, have a reputation for and for which there

is a market.

As already noted many of the B&D managers interviewed expressed
warries that the move towards industry for {in the main) solutions to
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short-term financial problems could lead to a shift in the HE} sector
away from the academic towards the industrial. There were fears that
the emphasis of HEls was moving now too far towards industry and
that many were in danger of suppressing the fundamental basics of
curiosity driven research in the desire to increase revenue. Just how far
this was happening (if at all} was not known.

{b) Research Council Institutes

As noted in Chapter 3, the UK Research Councils earn in the order of
£100 M p.a. from external research contracts. Along with the
universities and polytechnics, these institutes have been under
pressure to increase revenue from external sources, such as industry
and government departments. Some of the research council institutes
have had considerable success in both attracting contracts from
industry and reaping profit from their own work. Part of this is the
industrial use of unigue facilities found nowhere else in the UK, but
much else is of a research and development nature using the expertise
of the particular institutes and units. These trends are expected to
continue.

{c) Government laboratories

As noted in chapter 3 Government {aboratories undertook some £60 M
of industrial contract work in 1988, the vast majority being undertaken
in MOD laboratories. '

The UK Government's strive for efficiency and profitability has altered
the way many of the government laborataries now work, particularly
with the introduction of the agency status (see also chapter I, section
vi). While all still dominantly work on topics that are deemed useful for
the UK as a whole and are funded by public funds, these organizations,
fike the HEls and Research Council institutes, have come under
considerable financial pressures. They too have therefore been looking
at ways of increasing industrial involvement, under contract and
collaboratively, and the introduction of agency status has allowed them
some manoeuvrability to provide research services. ® will be
interesting to watch the future development of R&D related
agencies—is agency status, at least for some, the first step to
privatization?

It ts not suggested that these laboratories are, as yet, making major
inroads into the contract research market, but they are undoubtedly
testing the market and assessing ways to increase industrial funding in
the future.
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CHAPTER V: THE INDUSTRIAL CUSTOMERS FOR CONTRACT R&D

(i) Outline

In chapter IV we discussed the main performers of contract R&D in the
UK. In this chapter we take a look at the customers for such R&D-—why
contract, when and to where?

(ii) Survey

In the UK contract research market there are three broad categories of
customer. These are UK industry (including those multinational
organizations that have a substantial presence, including R&D
facilities, in the UK); the UK Government, both in the guise of direct
contracts and in the "support of UK R&D contracts’ specially organized
by the DTl in an attempt to stimulate cooperation and investment by
industry; and overseas organizations, both governmental and
industrial. :

The data presented in this chapter are derived from the questionnaire
survey carried out on our behalf by the CB! {see chapter Il}). They
therefore concern only the first of the above categories of customer for
contract R&D—UK industry.

(iii) Company profiles

Of the companies responding to our questionnaire, 55% had UK
turnovers of less than £25 M, and 46% had world turnovers of less
than £25 M. The sample thus included a sizeable proportion of small
companies, many of which had a turnover of less than £10 M. 15% of
the respondents had UK turnovers of between £25 M and £100 M,
17% had UK turnovers of £100 M—f£500 M and 12% had UK
turnovers of in excess of £500 M. 16% of the respondents had world
turnovers of more than £1 billion.

The questionnaire asked how many companies had access to
company R&D facilities in the UK or overseas (Figure 5.1). Of the 138
respondents, 97 {70%) had access to some sort of facilities in the UK,
and of these 33 also had access to overseas facilities. Of the remaining
41 that had no UK facilities 7 had access to overseas company R&D
facilities. '

Of the 97 companies with UK R&D facilities, 78 (80%) were members
of Research Association (RA) or other research/information clubs. Of
the 41 organizations without UK based R&D facilities, 20 (49%} were
members of Research Associations or other information/research
clubs. In total 98 (71%) of all respondents were members of at least
one RA or information/research club.

The majority of companies which replied thus had some form of R&D

laboratory available for company development. The in-house company
R&D facilities varied from simple quality assurance testing of
production lines to fully dedicated laboratories. In addition, half of those
that did not have R&D facilities were involved in some form of research
association or club.
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63 (63%) of companies spent less than 10% of their total R&D budgets
on contracted and collaborative research combined; 16 (13%) spent
10%-20%, and 11 {9%)} spent 20%-30%. Companies spending more
than 30% on contracted or collaborative R&D tended to be those that
had no direct access to company-owned R&D facilities.

(iv) Why contract out R&D?

Our questionnaire suggested four broad reasons why an industrial
company might contract out R&D work. By using a points system (1st
place 4 points, 2nd 3, 3rd 2, 4th 1 we ranked the replies as shown in
Figure 5.2.

By far the most frequently stated motive for contracting out R&D was
to gain access to specialist expertise. This usually went hand in hand
with the second motive, access to specialist techniques/equipment.
For occasional or exploratory work requiring sophisticated, expensive
equipment, companies found it more economical to go to the
specialized CROs or HE[ departments in possession of the equipment
than to acquire it themseives. In addition some companies required
routine testing on a weekly or monthly basis. If the volume of testing
did not justify the purchase of equipment (or there was a commercial
need for ‘independent testing’), the companies would contract it out,
to a testing house or a CRO. Some companies were pleased with the
service they received but a number of others grumbled at the time
taken, quality and cost, and were considering investing in equipment
and supplying testing services themselves, both to fuifil their own
needs and possibly on a contract basis for other companies.

The motive of gaining additional R&D manpower, although less
significant than access to expertise or equipment, was important for
some respondents. This was especially true in two types of
companies. In smaller companies there was occasionally a need for
additional personnel, laboratory space and equipment to develop or
test a product. Often companies needed to be able to increase their
weorkforce, to meet a customer's deadiine or rapidly develop a product.
Work was contracted for reasons of speed and efficiency—'to get the
job done’. This applied to all sizes of company but was particularly
important in the smaller ones. Other companies required a large
amount of long-term testing/trials. Some companies were geared to
undertaking this type of work in-house, but in many organizations
(because of the amount of such work) it was contracted out, to UK
CROs but also overseas. Such long-term projects required a dedicated
laboratory and personnel, which might not be the type of taboratory or
scientists the company required in-house to develop its products.
Some companies deliberately cut back on this type of laboratory in the
early 1980s (deciding to put all long-term testing out to testing houses)
and concentrated their R&D resources on developing new products.
Partly as a result of this, there had been a marked increase in the price
of long-term testing, both in the UK and overseas, especially in
toxicology and clinical trials. Often it was the ability to undertake work
immediately that industry found most useful, especially as productlife
in many sectors was steadily falling. Speed and time were more
important than cost.
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In interviews, respondents stressed the importance of establishing
and nurturing good relationships between themselves and CROs. The
industrial customers needed to be able to get their work done, and if an
organization had worked well for/with them and provided a generally
satisfactory service they were inclined to repeat their business. Onits
part, the CRO was keen to build such relationships, partly simply to
gain business, but also because, by building up a relationship, it could
serve the customer better and hence gain more work. Both
organizations therefore had incentives to build such relationships, to
their mutual benefit.

Budgetary control was not seen as a significant motive for contracting
out R&D: where control was important, the work was more likely to be
carried out in-house.

119 respondents gave data on the percentage of their overall R&D
budgets spent on contracted and collaborative R&D projects. 53 (45%)
spent a higher percentage of their budgets on contracted work than on
collaborative work, 30 (25%: spent about equal amounts and 36 {30%)
spent more on collaborative than contracted work.

In interviews we asked the question why contract, collaborate or
undertake R&D in-house? Although this is expanded in the next
section, there were a number of views which should be noted here. A
few large organizations had a policy of not contracting R&D out at all
{although they did undertake considerable strategic collaborative R&D
with HEIs and similar organizations). Such organizations had major
R&D facilities of their own, often with a core R&D centre undertaking
research which was subsequently developed in company divisions.
Other organizations, at the other end of the scale, contracted out all
their R&D requirements. The predominant reason for this was the
companies were invariably too small to run an R&D facility, and most
could not justify the expenditure. However, this was also the case
where a company was a member of a relevant Research Association/
CRO which undertook both core research and contract work of
relevance. In such cases even though a company could see a
justification for having an R&D facility they were content to use the
experience and facilities of the CRO as and when, and under contract
or collaboratively depending on the work required. it also meant that
they, of course, did not need to run a laboratory which they might not
use to the full.

The main difference noted between the type of work contracted and
that which was collaborated on was the potential commercial value of
the work, and, to a lesser extent the cost of the project. Most
companies noted that work of a strategic nature, of relevance but
possibly in the mid rather than short term, was often worked on
collaboratively, either with a small number of interested partners or as
part of an organized club. At this stage the work, although promising,
might or might not be profitable, and such collaborations were a

method of being involved in emerging technologies and keeping a
watching brief on rival companies without risking considerable finance.

However, if a company required a particular product 10 be developed
quickly and could see commercial gain, then it was often noted that this
work would be undertaken in-house in the first instance, and if that was
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not possible, work would be contracted to a trusted CRO. In such
circumstance there was a need for commercial confidentiality and
speed.

However, there were a few examples where large scale R&D proiects
had been undertaken collaboratively, although here the aim of the
project was to produce results of direct commercial value for the
partners, In such cases it was usually the case that the R&D effort was
too large for one company, so the only way to achieve such gains was
by collaboration. There could be considerable problems ensuring all
partners were happy with the financial outcome of the project, IPR,
who did what part of the work, and who decided on the detailed
agenda, but these problems could be overcome with patience.

How the results of contract research were used depended on their
nature. Much of the product and process development performed
under contract was of direct relevance to companies’ production
processes and would be incorporated accordingly. Work of a more
strategic nature was usually fed into on-going in-house projects,
whether it be testing of a potential new product/material or something
of a broader nature. In these circumstances close liaison between the
technical experts of the CRO and the customer was required if both
teams were actively to work towards a desired goal. Without close
cooperation and understanding of the nature of the project/problem
being tackled, there was a risk of wasted effort and misunderstanding.
Both the CRO and the industrial R&D managers stressed that
considerable effort was put in to attending meetings, reading reports
and so on, to ensure there were minimal misunderstandings.

Truly strategic work, undertaken in HEls, CROs etc is a way for a
company to keep a watching brief over potentially promising areas
relatively cheaply. This might entail sponsoring research students
(often collaboratively} to look into emerging or novel areas of science,
which could be followed up as appropriate. This may mean additional
sponsored work within an HE! or investigating further in-house. If an
area looked promising, a company might follow up with work in-house
and also contract/collaborate with other bodies to assess different
approaches.

(v) What is contracted out, and to whom?

Industrial customers often used CROs for trouble shooting, for
example when they had problems with their basic process/production
plant. If production was down, or not to standard, the company was
losing money and hence any faults needed to be rectified quickly and
efficiently. A number of companies reported they had built up a close
working relationship with particular CROs over a number of years,
who, because of their customer knowledge, were able to trouble shoot
very effectively. This quick response mode of CROs was often
mentioned as one of their attributes, and it was also one of the failures
of a particular CRO in the eyes of dissatisfied customer who did not get
the service he required.

Related to this quick response mode was the on-line development of
production processes. Again, as the CRO often knew the customer’'s
processes and products, it was well suited to refining processes to
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increase production or the quality of products. This work was often on
a small scale, but helped maintain the relationship. This type of
'process refining’ might be initiated by the CRO or by the customer.

CROs were also used to assess, and suggest, potential new
developments or innovations, which might be introduced from other
industrial sectors. Such work was often in conjunction with the
customer’s in-house R&D department. Sometimes this was of a
technical nature, or it might involve assessing the cost-benefit of a
particular technology for a company or its market impact.

Industrial customers increasingly used CROs for product design/
development. This often related to the expertise in the CRO, such as
CADCAM design, or new materials. Again work might be of a purely
technical nature or it might involve more process/general company
related consultancy.

Strategic work, either under contract or on a collaborative basis, usually
related to work going on in-house. Such work was usually not so
sensitive as to be commercially vulnerable and hence could he
undertaken on a collaborative basis. In many cases companies were
members of ‘clubs’, often organized by CROs, both to undertake
research in conjunction with their in-house departments, and to make
contacts and keep a watching brief on developments in fields possibly
not directly related to their own. This often included contact with
experts in HEls.

Strategic work central to a.company’s main business was coordinated
in-house. Often researchers undertook work in-house and placed work
outside to gain hew slants to problems. Some work was placed purely
for the use of technical equipment, the results of which were fed into
the in-house projects. Some companies drew up specifications for
particular projects and circulated them on a tender basis to a number of
CROs or similar bodies. This.both got work done cost effectively and
gave the customer a certain amount of ‘free’ ideas about how the
required results couid be achieved that it might not have thought of
previously.

Truly basic research is rarely undertaken by industrial companies.
Certainly all but the very largest companies reported that all their
research activities had some long-term strategic potential. Even those
large organizations who could point to some research projects with no
obvious benefits reported these were only a very small portion of their
total effort and any true blue sky research was the domain of a few
researchers who had proved their inventiveness in their fields. In
addition these researchers generally had close links with HEls and their
research was often finked with outside research projects.

Some industrial companies actively sought CROs who had both a
technical or a management consultancy service. They believed such
CROs were well placed to be informed of developing technology and
particular market niches.

We asked about the distribution of contract expenditure between
universities, CROs, government laboratories and other manufacturing
industries. 74 respondents provided data for both 1983 and 1988,
allowing an assessment of changes between these two dates. Of
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these 74 respondents, .15 reported that in 1988 they were spending a

bigger pefr;jentage of their total expenditure on contract R&D with
universities than in 1983, while an equal number reported that they
were using universities less. 12 companies reported that they were
using CROs less than five years ago, while 16 reported that they were
using these organizations more, Only 1 company reported that it was
using government faboratories more, while 7 reported that they were
using them less. 2 companies reported they were using other
campanies’ facilities less than they were in 1983, and & reported they
were using them more.

In some sectors there were strong research associations to which
most, if not all, the sector companies belonged. Typically a relatively
small number of companies paid a large percentage of the total
membership fees, and therefore had considerable say in the type of
work undertaken. Although these organizations were collaborating by
pooling monetary sources, they suggested they used the CRO almost
as a joint R&D unit. There was an element of ‘since we pay so much
each year we get what we can and want out of the organization’.
Therefore work that potentially could be done in-house, or contracted
out, was automatically placed to the RA. The companies, of course, still
had their own R&D labs in which confidential research could be
undertaken if commercially vulnerable. However, the close association
of the companies brought about under this arrangement was, on the
whole, viewed positively.

However, atleast some of the companies involved were aware of how
‘incestuous’ the relationship could become and were looking for other
organizations to work with to broaden their outiook.

{vi) Links with HEIs

Virtually all the industrial customers interviewed had some form of link
with HEls in the UK. These links served a variety of purposes.

A number of companies held strong views on the role of universities

qualified manpower (and HEls in general) in providing educated, trained manpower. One

view, strongly expressed, was that there was a divergence between
what universities thought industry wanted (if universities addressed
such a question at all) and what industry thought universities should be
providing. Some universities were now tailoring courses to produce a
particular style of graduate for a particular industrial sector. The
universities and companies involved seemed happy with this
arrangement, with the university gaining financially as well as
developing close contacts with industrial partners. The companies
often encouraged graduates to join them (sometimes by direct
sponsorship}, in the full knowledge of what the graduate had learnt,
and what training was subsequently needed in-house.

However, this was countered by a number of managers (not involved
in such course design) who expressed the opinion that these
graduates, once outside their particular specialization, needed
considerable retraining (occasionally including the basics) in general
science and engineering. Indeed this was at the heart of a great many
comments of the industrial customers—in many interviews it was
stated that HEls should be teaching students the basics of particular
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science or engineering disciplines, plus the ability to apply scientific
methodology to a problem. If there was a need for industry to train the
graduates into particular specializations, industry on the whole
appeared to be happy to do this—what it did not want to do was retrain
graduates in the basics of a scientific discipline. This was spelt out by
one industrialist who reported that some HEls tried to incorporate the
latest industrial techniques into courses to give them an industrial
slant. Unfortunately by the time the graduate actually got into industry
these latest concepts had been superseded, leaving the graduate out
of date and occasionally without the basic background knowledge to
be able to understand the new emerging technology.

A number of companies also reported a need for HEis to gear
themseives more to the retraining needs of industry. Technological
innovation was expanding, and often companies were diversifying a
such a rate that there was the real possibility that a manager might be
out of touch with the concepts his department was working on. Some
companies were holding talks with various HE!s to produce training/
updating courses for these types of employees {say 30-40 age group).
Individual managers noted, however, they were having difficulty in
finding the right academics in the right environment able and willing to
help them.

HEls have always been used to a certain extent by industry as providers
of sophisticated equipment and techniques. Often, because of costs,
HEls, along with the government laboratories, were the only place
where such equipment was located in the UK. This was usually
because industry could not justify the costs involved. This also meant
that the HE! staff were among the few experts in the UK who could
fully utilize such equipment and interpret the data produced. Hence,
along with their technical expertise, industry also contracted HE}
experts to incorporate the data they produced into the ongoing project.
Often such work was of a strategic nature, and such contract/
collaborative approaches appeared to work well.

Many HEls now offered expertise on a contract basis, in competition
with the testing houses and CROs. Most industrial customers who had
had dealings with HE{s reported that most of their dealings had been
with individual academics with whom they had worked before and
trusted, or with individuals recommended by them. The work placed
was not {usually) commercially vulnerable, nor urgently required. Most
R&D managers were of the impression that the HEls were good for the
strategic, new ideas/suggestions work, but not for commercially
sensitive material. |f such work was required and could not be
undertaken in-house, then virtually all managers reported they would
place the work at an established CRO rather than an HEI

The academic network of experts was seen to be of great potential
benefit both to individual companies and to the country as a whole.
Every R&D manager interviewed reported that the universities were
where much of the truly innovative research was undertaken and that
it was their job as R&D managers to tap into this {cf the CRO
managers). All spent considerable amounts of time and effort forging
links with universities and HEls in general, through a variety of
methods. However, most also reported that they spent nowhere near
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as much time as they would like developing these links, since they had
businesses to run. ,

" As noted above (page 34, 39) many managers (both industrial customers

and CRO managers) expressed concern that the network of experts
was changing, because of the need for HEls (particularly in the
university sector) to earn additional income. They believed there was a
need for an industrial input into the HEI sector, but there was a fear that
the balance had moved too far in industry’s direction. In addition to the
possibility that this could lead to a curtailing of blue sky research, some
expressed concern that the way scientific methodology was applied to
problems in the academic sector was also changing. An academic’s
approach to problem soiving was different to industry’s often short-
term solution-seeking approach, and R&D managers would not like to
see this difference eroded—they wanted academics to maintain the
academic approach. Diminution of basic research in HEIs would reduce
the flow of original ideas that could in time lead to industrial
exploitation. Managers were concerned to see where the balance
would bhe struck,

{vii) Trends in volume of work contracted out

Industrial customers were asked whether they were commissioning
‘more’, ‘less’ or ‘about the same amount’ of contract research as &
years ago. Of the 121 responses, 49 (40%) stated they were
commissioning more contract research than 5 years ago, 65 (54%)
were commissioning the same amount, and only seven (6%) were
commissioning less, as shown in Figure 5.3. These results imply that
the contract research market is growing in the UK.

Some of the reasons for this apparent increase in the use of contract
research emerged during our interviews.

Many companies during the late 1970s and early 1980s reorganized
their R&D facilities in a drive for greater economy and efficiency.
Some laboratories were shut, others were rationalized. Some
companies curtailed particular areas of R&D, while retaining the basic
R&D function central to company business, with additional work being
undertaken outside on a contract basis when required. This did not
necessarily mean a reduction in total R&D expenditure, but it did mean
curtailing the breadth of in-house R&D. This line of reasoning was still
prevalent. Many companies could not afford to be in-house experts in
all the areas of technology they required to develop their business fully.
They had therefore been defining the areas of R&D essential for in-
house development, and shedding other areas where they did not
need equipment/facilities on a full-time basis, on the understanding
that where necessary work could be contracted out. This was
particularly the case when there was a need for considerable amounts
of long-term testing, such as in the pharmaceutical industry. Some
companies deliberately closed their own, often large-scale testing
facilities and decided that they would contract out work when required.
This meant that the company could concentrate its R&D resources on
developing new products, and contract out other work to the most
effective and efficient contract organization.

In recent years there has been a vast increase in new technologies
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- affecting industrial companies. How does a cémpany cope with being -

master of all these new téchriologies, which it may need for

. production, but could. not afford to develop on its own?. Many

N .companies. had |dent|f|ed partlcuiar spemahty areas and. contracted in
. experts (or bought in to. clubs and other coilaboratlve ventures) to help

FlgUte 5.3

- Number of respondents

© 140+

120 ¢

“develop such areas, This was partlcularly true when a company

involved itself in a new area outside its tradmonal technical capabilities.

Number of componles undertaking ‘more’, "about
the same’ or ’|CSS controct R&D thon 5 yeors ogo

100 1
8 1
60 1
0}

20+

Total responses  Conlrecling ‘more’  Conlracting "obout  Conlracling 'less’
R&D the same’ R&D

R&D clubs and joint ventures provided a costeffective way of
exploring a new area, without major long-term investment, before the
technology and its applications to the core business had been proven.
Once the company had built up a knowledge base, it could decide
whether to move into the area by setting up its own in-house facilities,
or to continue on a collaborative basis, or to pull out of the area entirely
if it became clear that the: new area was not as useful as it initially
looked:

In addition to the increasing numbers of new technologies, a number
of R&D managers reported that as their companies had expanded in
recent years they had come into contact with areas of existing
technology that previously the company would not have been involved
in. A good example of this was a food and drink conglomerate that had
diversified into high street restaurants. The R&D manager realized that
his company was responSIb!e for £2 billion of bulldmgs and thatno one

_in the company was expert in the technoiogy of the construction

industry. Initially he called in a small university-based building
consultancy, which showed considerable savings could be made.
Following from this he set up his‘own small construction R&D team,
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which was said to be saving the company considerable sums of

Andt_hér_ reason_for the. increasing amount of contract work was

_reported both by CROs and by a number of their industrial customers.

. As the UK economy had developed there had been demand for higher

Overseas markets

Geographical
distribution of
contracted R&D

quality goods and services. To meet this demand companies had been
designing products to higher standards, with better materials, and had
required rigorous testing of them along the way. Therefore the use of
CROs had increased both because of the general increase in higher
quality products and the technology required to develop them, and also
from the testing/quality control aspects of their work. The incréase in
quality, particularly of services, had also affected the CROs, prompting
them to offer more professional services.

More recently the move towards a Single European Market had
opened the eyes of many industrial managers to wider markets and
how to get into them. One essential aspect was to ensure that the
standards required by the target countries for the products were at
least met if not exceeded. Industrial R&D managers saw that this
required testing to high the standards required for the product
development in the UK, but also reported that the easiest way of
getting around any local restriction was to have their products, where
possible, tested in the local test centres, thus generating an increase in
overseas work. Although R&D managers recognized that the Single
European Market should enable the product to be tested in one
Member State only and then sold throughout the Community, they did
not believe that this would actually happen (at least on an industrial
time scale required to ensure profitability) for a considerable time to
come. Therefore, if by having the product tested in the local country it
enabled a product to be quickly launched, they would continue to send
products for testing.

(_viii) Transnational contracting of R&D

We asked industrial customers where contracted work was carried
out, i.e. in the UK or overseas. Of the 112 responses to the question,
87 (78%) reported that over 90% of their expenditure on contracted
work was spent in the UK (75 (66%) gave the figure of 100% spent in
the UK). A further 21 (19%) reported they spent 70%-90% of their
contracted expenditure in the UK.

24 (21%) of the companies placed some work in the EC countries,
ranging widely from 1% to 75% of total contracted work. Only two
companies in our sample placed work in non-EC European countries.
15 (13%} of the companies placed work in the USA, again amounts
varying widely, and only 7 (6%) placed work elsewhere in the world.

It is clear from our survey that the majority of contracted R&D was
placed at UK-based CROs. UK companies were more likely to place
work at a UK CRO because they were, in general, perceived to be of a
high standard of technical competence. In addition it was easier to
build up a close working relationship with a company within easy reach
rather than a considerable distance away. However, there would
appear to be some movement away from automatically placing work in
the UK, without looking further afield. This appears to have been
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brought about partly as a result of improved communications in recent
years, and partly from a greater awareness of overseas markets and
facilities, stimulated by the moves towards the Single European
Market. Company R&D managers reported that they would be open to
overseas CROs that could technically and economically compete with
the UK CROs, and would also be actively seeking them for certain
amounts of ‘in-country’ expertise that would enable a company to
achieve greater penetration into a new export market.

Of the 138 respondents to our questionnaire, 20 had been involved in
one or more EC R&D initiatives in the last five years (Figure 5.4).
6 reported that involvement in the schemes had led to a noticeable
economic benefit to their organizations or industry in general, and 13
that it was too soon to evaluate the schemes. Only one organization
stated that involvement in a particular scheme had not led to economic
benefit. Furthermore, of the 20, 19 stated that involvement in the
schemes had led to enhanced contact with their European partners,
and only one stated it had not.

Six of the organizations involved in EC schemes also had some
involvement with pan-European R&D initiatives, such as EUREKA or
COST. A further three organizations had involvement with the pan-
European schemes but not the EC ones. Of the nine organizations
involved in the pan-European schemes, eight stated it was too soon to
evaluate potential economic benefit from the involvement and one
organization, involved in more than one project, reported both yes and
no to this question. In addition seven reported that involvement had led
to enhanced contact with their European partners (the other two gave
no answer 1o the question).

Industrial R&D managers drew attention to red tape’ involved in EC
schemes, and to the time taken to organize projects. All who had been
involved commented that the projects had taken considerabie effortto
set up, and had suffered long delays whilst the partners were
organized and consulted, and then further delays while the project was
assessed by the Commission. it was felt that in general only the larger
companies could stand such delays and additional costs.

However, once involved, most companies had gained enhanced
contact with the partner organizations within the Community, and, as
seen from the questionnaires, a number thought that involvement had
led to economic benefit either for themselves or for industry in general.

Many of the companies we visited had no central method of collecting
information concerning EC schemes and projects, and information was
often gained from the DTI, from journal articles or similar. However, a
number of organizations (particularly the larger ones} reported they had
personnel dedicated to collecting and assessing information from the
EC, covering all aspects of the Single European Market, EC schemes,
policy and monetary data.

We asked what proportion of a company’s R&D staff were non-UK EC
nationals, and how this had changed over the last five years (Figure 5.5).
Of 102 companies that gave some answer {either numbers or ‘same’,
‘increased’ or 'decreased’), the vast majority had few non-UK EC staff.
80 (78%} companies reported they had no non-UK EC nationals. Of the

54



S

\\\\\\\\\\\\\\\\\\\

__________
___________

%

.

\

\\\\\\\\

,,,,,,
! T

S

o A - R = o R Eo B = R o VI e o) = = = o) joun] [ain)
N o e e — — [ o) o0 o = R



1992 and contract
research

- 60(69%) respondents that employed the ‘same’ number of non-UK EC
--nationals. in 1988 as in.1983, 45 employed none in either year. In

addition to these 60 companies, a further six reported an increase in
the number of non-UK EC staff, and seven reported a decrease. There
were 13 companies that gave percentage nurhbers of staff other than
zero: one company reported that 15% of its’ R&D staff were non-UK EC
nationals, while the other twelve reported up to 5% each.

it is clear that there are few non-UK EC nationals on the R&D staffs of
industrial companies in the UK at present. However in interviews, the

" majority of companies (both customers and CROs) expressed the

expectation that as the whole process of Europeanization developed in
the coming years there would be an increase in the number of non-UK
EC staff employed in alt aspects of company life. To some extent such
staff were currently concentrated in the areas where profits were to be
made, e.g. the sales force, as agents who knew and understood the
foreign markets. Some of the major companies, faced with a shortage
of graduate recruitment in the UK, were actively recruiting in
continental universities and colleges of higher education. This would
enhance integration of the European workforce.

Most organizations did not see their attitude to contract research
changing because of the Single European Market—they would still go
to the organizations they believed could do the work. A few noted that
in particular fields this already meant going overseas, and such a policy
would be continued. However, similarly to European staff, most R&D
managers did see there was a distinct possibility that as their
organizations became more international/European there would be a
general move to use overseas organizations, including overseas CROs.

Some managers thought that the SEM might lead to increased use of
CROs particularly in the standards and quality assurance fields, both in
the UK, but also overseas if it were more prudent to comply with the
local standards in addition to any UK or more genera! standards. Some
R&D managers were also conscious of the increasing importance of
EC-wide standards, and were actively involved in the setting of these
standards, either through CROs, some of which were acting as UK
representatives, or more generally through trade representations to
the British Standards Institution.

Many R&D managers felt that the UK Government was not giving as
much support to industry as other European Community governments
were, particularly in support of industrial technology.

56



Contract R&D in
the Community

Basic data

Public vs private
funding of contract
R&D

Sources of contract
R&D funding

UK fears

CHAPTER Vi: INTERNATIONAL COMPARISONS

(1) Outline

In this chapter we briefly examine the standing of UK CROs within the
European Community. We attempted no data collection of our own
outside the UK, but frequently discussed the European Community
dimension in interviews. Data given below are from the Bossard
Report (1989).

(ii) The Bossard Report

The Bossard report {1983) on the contract R&D market in the European
Community found that 863 MECU of contract R&D was performed in
1987/8. 97% of this total was divided between five countries—France,
Germany, Italy, the Netherlands and the UK. The UK share of the total
was 28% (approximately £160M).

Table 8.1 shows the basic Bossard data. Care must be taken when
using these data (there are internal inconsistencies in the report) and
one requires some background information before drawing any
conclusions. For example, the table shows Germany and the UK having
approximately equal numbers of CROs (39 & 38 respectively}.
However, AIRTO itself has 45 members, and there are a number of
other UK CROs that are not members of AIRTO. Hence the Bossard
data do not include all CROs in the UK, nor probably other Member
States.

Moreover, of the 38 German CROs, 20 are institutes of the Fraunhofer
Gessellschaft. Of the 3 CRO organizations reported in the Netherlands
{total contracts 140.1 MECU) TNO dominates (total contracts
125 MECU) the other two. This is similar to the Fraunhofer
Gessellschaft. Both these large organizations receive considerable
amounts of public funding for technology innovation, far more than
their UK counterpart CROs. The only organization of similar scale in the
UK is AEA Technology, which was not included in the Bossard study.

Table 6.1 also shows the proportion of income derived from the public
and private sectors in each country. in Germany the CROs identified
by Bossard derived 60% of their revenue from public funds, while the
Netherlands was even higher at 76%, with Italy at41%. France and the
UK were funded 27% and 25% respectively by the public purse. This
reflects the differing types of organizational funding between the
countries and the wide range of organizational structure represented in
the table. It also represents the degree of interventionism practised by
the respective Governments—with the UK Government playing a
relatively non-interventionist role. ‘

Figure 6.2 shows the proportion of R&D contract income derived from
domestic, EC and non-EC sources. Of the big 5 countries the UK was
the only country to derive over 20% of funding from non-domestic
sources (in fact, it received 38.5% from non-domestic sources). This
confirms the international standing of UK CROs, and illustrates well the
level of contracts UK CROs undertake for overseas organizations.

The private vs public funding data from the Bossard report help explain
why UK CROs are worried about unfair competition in the SEM. When
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- organizations such as TNO receive such large public subsidies {16% of
TNO's turnover is subsidy to renew the technological base) and
earmarked funds, they can build up a firm base from which to
undertake contract R&D. Some of these organizations are also large
(TNQO is reported to have a staff of 5200), with correspondingly broad
expertise. In comparison UK CROs {(with the possible exception of AEA
Technology) are relatively small organizations and importantly receive
 no state subsidies.

Although UK CROs believed they were world experts, competitively
priced and working directly to the requirements of industry (claimed as
maijor advantages over many CROs in other EC countries), they did not
“believe that they should be made to compete on such unequal terms.
Of course, they were already competing in this market {and apparently
successfully), but with the freedoms of the SEM, and the stimulus to
the 12 economies, competition from all quarters was expected to
increase. UK CROs believed this would leave them at a distinct
disadvantage.
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CHAPTER VII: BUSINESS ISSUES

The contract market Both the size of the market and the number of organizations offering

and the level
playing field

Mergers and
reorganization

Overseas contracts

Staff and mobility

R&D services on a contract basis in the UK have increased over the last
decade, and the market has become highly competitive. Within the UK
independent CROs receive no direct government support. However,
they are increasingly facing competition from public sector and quasi-
government bodies that are beginning to act as CROs from publicly
funded bases. Similarly on a European Community (and wider) scale
CROs are increasingly facing competition from organizations that
receive considerable financial assistance from their respective
governments (by a variety of means). Not surprisingly UK CROs
expressed concern as to the unfairness of the situation and were keen
to see the European Community ensure a ‘level playing field' as the
Single European Market develops. Future competition policy, within
both the UK and the EC, will have considerable impacts on the contract
market—such impacts need to be fully investigated before
implementation.

As the contract R&D market becomes more competitive, a number of
organizations have taken steps to strengthen their positions. This has
resulted in mergers of CROs and the changing of status from a
Research Association to a private limited company (along the lines of
management buyout). A number of CROs have also been threater.ad
with takeover by larger consortia and some CRO managers see s.i¢h
bids becoming more prevalent in the future, particularly as most UK
CROs are relatively small, well-run technological organizations ihat
could be incorporated into a consortium, both to work on particular
projects and to remain as a profitable technological arm.

UK CROs undertake an increasing amount of contract work for
overseas organizations. In the short term this shows the excellence of
UK innovation and technical development. However, {linked with the
comment below on patents and licensing) many managers alsc feel
disquiet about the situation. They see such contracts as part of the
technology ‘drain’ from the UK—UK CROs develop new technology
only for it to be used overseas to produce products in direct
competition to, and to the detriment of, UK industry. CRO managers
believe that there is a need for UK industry to become more aware of
CROs' capabilities in order to serve UK industry rather than its
competitors.

The major UK CROs employ a force of some 10 000 qualified scientists
and engineers with considerabie industrial experience and expertise- -
a valuable national asset. The nature of contract R&D means that this
expertise permeates a considerable part of the UK industrial base. One
of the effects of the Single European Market (and general
Europeanization and globalization) is to increase movement of gualified
personnel. QSEs have been relatively mobile throughout recent years
and it is debateable whether there will be a 'sudden’ flourish of mobile
technologists in the near future. However, some R&D managers think
that in the medium term there may be a gradual foss of the best UK
contract QSEs, due to the ability to command a higher standard of living
in other Member States, and staff recruitment is expected to become
harder than at present.
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How many of these customers were: -

a) Industrial companies [ 1
b} Government bodies [ ]
c} Other—please specify S R

How many of the customers you have worked for in the last financial year were
based overseas, and how has this geographical distribution changed over the last
5 years? o o ' ' ‘ '

Customers based in UK{ 9%} Customers.based overseas| %]

Of the overseas customers, what percentage were based in:

1983 1988
a) Countries of the European Community {excluding UK) [ | [ ]
b} Non-EC European countries [ 1] [ ]
c) USA {1 [ ]
d) Restoftheworld . - [ ] [ ]

If data are not available, please state any perceived changes in your overseas
customer base that you think are notable:

If possible, please divide your industrial customers between:

UK baéed QOverseas
organizations organizations
a) Small <60 employees) [ ] I ]
b} Medium (:50-500 employees) Fo [ 1]
c) Large (0500 employees) organizations {1 [ ]

If you have a membership scheme:

How many members do you have? [ |

What types of membership schemes do you run, and how many members of each type
do you have?

Type of Number of
Membership Members

a) Industrial/company
b) Government

¢} Academic

d} Individual

e} Other—please specify

— - —— —
— et e
e s ety

10.* How many of your total membership in the last financial year were overseas-based

organizations and how has this geographic distribution changed over the last
5 years? S

1988 Members based in UK|[ | Members based overseas| |
1983 Members based in UK[ | Members based overseas| |
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11.

12.

13.

14.

1983 1
al Number of members from EC {excluding UK) [ ] [
b} Number of members from non-EC European countries | | |
¢} Number of members from the USA - : S [
d) Numberof members from the rest of the world [ 1] {

If data are not available, please state any perceived chénges in your overseas
customer base that you think are notable:

If possible, please divide your industrial inémbership into numbers of:

UK based Overseas
organizations organizations
al Small ({560 employees) [ ] [ 1
b} Medium (:60-500 employees) [ [ 1
c) Large (500 employees) organizations S S B [

What is the approximate range of costs of membership for a UK and an overseas
based organization?

UK-based costs Overseas-based costs
Lower Average Upper Lower Average Upper
a) Industrial £ £ £ £ £ £
b) Academic £ £ £- £ £ 1
c) Government £ f f £ £ £
d} Individual £ £ f £ £ £
e} Other £ £ £ £ £ £

If industrial company membership is related to the size of member company,
please give an approximate membership fee for UK-based organizations and
overseas-based organizations.

UK-based costs Overseas-based costs
Lower Average Upper Lower Average Upper
a) Small £ £ £ £ £ £
b} Medium £ £ £ £ £ £
c) Large organizations £ £ £ £ £ £

FINANCE

Please state total .tumover in 1987-88, or the latest year for which figures are
available.

YEAR TURNOVER
1987-88 £
19— £

Please indicate the p'roportibn of turnover derived from:

a) R&D contracts i
}
1

b) Short-term technical assistance / consuftancy
¢} Patents andlicences

- —
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d) Membershipfees |
e) Training courses |
f)  Manufacturing of products [
g) Running of research and information “clubs” [
h) Information/library services [
i) Other—please specify [

15.* What percentage of your company’s turnover originates from the following
sources and how has this changed over the last 5 years?

% tumover % turnover

1983 1988
a) UK Government sources [ ] [ ]
b) UKcommercial organizations [ 1] [ ]
¢) ECsources [ ] [ ]
d) EC-based commercial organizations {excluding
UK organizations) ' [ ) [ ]
e} Non-EC European countries [ ] [ ]
fi USA [ 1] [ ]
g} Restoftheworld [ ] [ ]
100% 100%
16. Of the R&D contracts, what % by value (£f) is:
a) Single client funded [ ]
b} Multiclient funded [ ]
Of the single client funded projects, what % by value (£) are funded by:
a) UK Governmentdepartments [ ]
b} Industry S

Of the multi-client funded projects, what % were funded by:

a) Wholly UK industry [
b) UKindustry plus UK Government funds [
¢) UKindustry plus overseas industrial partners {
d) UKindustry, Europeanindustry and EC funds [
e) UKindustry, Europeanindustry and UK Govt. funds [
f)  UKindustry, Europeanindustry plus non-EC funds (i.e. EUREKA) {
g) Wholly non-UK i
h) Other—please specify {

IV. STAFF

17. How many staff do you employ? [ 1]
‘How many of these are qualified scientists and engingers?{ ]

Of the scientific personnel, please give approximate numbers involved in:

a) Largescale R&D projects [ ]
b) Testing/consultancy ]
¢} Library/information [ ]
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18.*

19.

20.

21.

d) Administration/clerical [ ]
g) Other—please specify (]

How many European Community nationals (excluding British) do you employ on
your staff?

Total European staff [ ]

Of this total, how many are:

a) Qualified scientists and engineers? [
b} Scientific (technical) support staff? [ ]
¢} Administration/clerical staff? [ 1]

In the last 5 years, has the total of European staff {excluding British nationals)
changed in a significant manner?

Increased[ ] Decreased|[ ] Remainedthe same| |

Do you have problems in recruiting qualified scientific staff to your organization?
Yes[ 1 Nol |

If Yes, has the problem increased, decreased or remained the same over the last
5 years?

Increased|[ ] Decreased|{ ]| Remainedthesame{ |

COMPETITION

Who are your main competitors? :
(Please prioritize your answers using the numbers 1 to 5 with 1 being your major
competitor.)

a) Yourcustomers’ own in-house R&D facilities [ ]
b) independentcontract organizations [ ]
c) Governmentrunlaboratories [ 1}
d) University departments and related companies [
e) Research Council Institutes [ ]
f} Large manufacturing industries [ ]
g) Nationalized {and recently privatized) industries [ ]
h) Overseas organizations [ ]
i} Other—please specify [ ]

What methods do you use in the UK, Europe and worldwide to attract your
customers?

UK Europe World
)} Advertisement/mailshots [ 1] ]
} Word of mouth
} Attendance at trade fairs, exhibitions, seminars, etc.
) Publishing in learned journals, general articles
e} Publishing of trade journals, newsletters
fy Overseas offices/agents
g) Collaboration with overseas organizations under EC or

UK Government initiatives [ ] [ ] [ ]

o0 oo

—— — S — ———

]
|
]
}
]
]
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22.*

Vi
23.*

h) Other—please specify o0 {1 { ]

We are aware that UK contract organizations attract a highér amount of
transnational work than do their European counterparts. Why do you think this is?
(Please prioritize your answers using the numbers 1 to 3 with 1 being the most important
reason.)

a) Superior technical competence [ ]
b} Relatively lower manpower costs [ 1
c) Useof Englishasa “universat” language [ ]
d) Other—please specify [ ]

EUROPE -
Have you undertaken contracts for, or as phrt of, EC funded schemes?
Yes{ | Noi .

if Yes, please specify the initiatives:

Has participation in these schemes led to a noticeable benefit for your
organization in the longer term (/.. has the technology developed in these projects
been of actual use in application to the industrial base?)

Yes[ | Nol }

Have you been part of an unsuccessful bid for EC funds for a particular project
where that project has, nevertheless, gone ahead without these additional funds?

Yes{ ] No[ ]
Have you been involved in follow-up projects to EC funded contracts?
Yes[ | Nol ]

If Yes, what was the approximate value of the follow-up work in relation to the
initial project you were involved in?

f
Again, if Yes, what was the value of this work in relation to the initial project?
0-10% of initial project costs [ ]
10-50% [ ]
50-100% [ ]
- 100-300% [ ]
Over 300% [ ]
Have you undertaken contracts for, or as part of, Eurb'pewide initiatives, e.g.

24 %

EUREKA?
Yes| ] Nol[ ]
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if Yes, please specify the initiatives:

Has participation in the schemes led to a noticeable economic benefit for your
organization in the longer term (i.e. has the technology developed in these projects
been of actual use in application to the industrial base?)

Yes{ ] No[ |

Has the involvement in such schemes led to continued or enhanced contacts with
the European partners?

Yesl{ 1 Nol 1}

Thank you for your coaperation in filling in this questionnaire. We would be grateful if you
would'indicate your willingness to alfow a follow-up interview to discuss in greater detail some
of the issues raised above and more broader issues relating to the changing market for
contract research.

The company IS / IS NOT willing to allow a folIoW—up interview.
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THE INDUSTRIAL CUSTOMERS

Please pass this questionnaire to your Technical Director or the appropriate member of
your staff best qualified to answer.

YOUR COMPANY

Does your company have its own R&D facilities in the UK?

Yes[ ] Nol ]

Do you have access to company R&D facilities overseas?

Yes[ ] No{ 1

If your company has no access to company R&D facilities either in the UK or
overseas, please give brief reasons why (e.g. no perceived need for R&D, a perceived

need but your company cannot justify or afford an R&D department, all your R&D
requirements can be (and are) met by outside contractors, etc.)

Is your company a member of a research association(s), information or research
club(s), or similar?

Yes| | Nol[ ]

If Yes, please give details.

a} Member of a research association {1
b} Member of aninformation or research club {1
¢) Other—please specify { ]

YOUR COMPANY’S RELATIONS WITH QUTSIDE ORGANIZATIONS

What percentage of your total R&D expenditure is spent with outside
organizations, either under direct contract or in a collaborative effort?

Direct, explicit contract [ ]
Collaborative efforts [ ]

Is your company now undertaking more, less or about the same amount of
contract research than it was 5 years ago?

More[ 1 less|[ 1 Aboutthesame[ ]

How much of your contracted R&D budget is spent in the UK or overseas?

% spentin
a) UK [ ]
b} European Commission countries {excluding UK) {1
¢} Non-EC European countries { ]
~d) USA { ]
[ 1]

e) Restof theworld-
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) In-house

What percentage of the R&D you contract out to UK organizationsis contracted to
the organizations below, and how has this changed in the past 5 years?

1988 1983

a) Universities [ ] [
b) Independent contract research organizations {1 { ]
c) Governmentlaboratories [ ] [ ]
d) Othermanufacturing companies [ ] [ ]
e) Other—please specify [ ] [ ]

What type of organization would you use to undertake basic, strategic and applied
research?

{a) (b} (c)
Basic Strategic Applied
a) University {departments or related companies) ] [
b) Independent contract organizations
c) Governmentlaboratories

d) Othermanufacturing organizations

1 p— —— r—
[ PR —
P p— p— — p——
o et bt e —
e
e e e b —

f) Other—please specify

What are your reasons for contracting out R&D?
(Please prioritize your answers using the numbers 1 to 5 with 1 being the most important
reason.)

a) Togainaccess to specialist technigues/equipment [ ]
b} Togainaccess to specialist expertise []
¢} Togainaccess to additional R&D manpower [ ]
d) Toallow tightcontrol over the timescale and budget of the project { ]
e) Other—please specify [ 1

CONTRACTS FROM OUTSIDE ORGANIZATIONS

Does your company contract out any of its R&D services/facilities to other
organizations? :

Yes|[ | Nol |

If Yes, approximately what percentage of your total company turnover does this
contracting bring in?

[ %]

If your answer to Question 8 is Yes, please go on to Question 9. If No, please go on
to Q:+astion 11.

Have you always contracted out your R&D facilities where appropriate, or is this a
recent development for your company?

Always| | Recently| |
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10.

v

11.

12.

13.

14.

What are the main reasons for contracting out your R&D facilities? -

a) Tomake more efficient use of your existing facilities { ]
b} Toensure that yourown facilities and R&D are up to date with the

latest technology? (maintain contact with outside organizations?) [ ]
¢} Other—please specify [ ]

EUROPEAN ASPECTS OF YOUR R&D WORK

Has the R&D department of your company undertaken contracts as part of any of
the EC research initiatives in the last 5 years?

Yes[ ] Nol |
If Yes, please specify the initiatives.

Has participation in these schemes led to a noticeable economic benefit for your
organization in the longer term {i.e. has the technology developed in these projects
been of actual use in application to your industrial base)?

Yesl | Noi | Toosoontoevaluate[ |

Has involvement in such schemes led to continued or enhanced contact with the
European partners?

Yes| ] Nol |

Has your R&D department undertaken contracts as part of non-EC European R&D
initiatives, such as EUREKA?

Yes[ ] Nol |

If Yes, please specify the initiatives.

Has the participation in these schemes led to a noticeable economic benefit for
your organization in the longer term (i.e. has the technology developed in these
projects been of actual use in application to the industrial base)?

Yes{ | Nol[ | Toosoontoevaluate{ |

Has involvement in these schemes led to continued or enhanced contact with the
European partners?

Yes|[ ] Nol ]
What percentage of your R&D staff in the UK are EC nationals {excluding British

personnel)? Has the number increased, decreased or remained the same over the
last 5 years? '

% of EC nationals on your R&D staff [}

‘Increased [ ] Decreased[ ] Remained the same| ]

What do you think the main effects of the completion of the Single European
market in 1992 will have on your policy towards use of contract research?



BACKGROUND DATA ABOUT YOUR COMPANY
15. What s the total size, in terms of staff and turnover, of your operation in 1987--88?

Worldwide UK
Staff numbers | [ ]
Turnover [£ ] [E |

16. Please indicate your main operational activity/activities using the attached
Standard Industrial Classification Codes.
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AFRC
AIRTO
CAD
C8l
COST
CRO
DES
DTE
DTI
EACRO
EC
ESRC
EUREKA
FEICRO
GDP
HEI
IPR
MECU
MOD
MRC
NDL
NEL
NERC
PCFC
PGA
QSE
RA
R&D
SEM
SERC
SIC
SME
uGC
UFC
WS

ANNEX B: ABBREVIATIONS

Agriculturatand Food Research Council

Association of Independent Research and Technology Organizations
Computer-aided design

Confederation of British industry

European Cooperation in the Field of Scientific and Technical Research
Contractresearch organization

Department of Education and Science

Defence Technology Enterprises

Department of Trade and Industry

European Association of Contract Research Organizations
European Community
Economic and Social Research Council

European high technology programme

Federation of European Industrial Cooperative Research Organizations
Gross domestic product

Higher education institution

Intellectual property rights

Million European Currency Units

Ministry of Defence

Medical Research Council

National Physical Laboratory

National Engineering Laboratory

Natural Environment Research Council

Polytechnics and Colleges Funding Council

Parfiamentary Grant-in-Aid

Qualified scientists and engineers

Research association

Research & development

Single European Market

Science and Engineering Research Council

Standard Industrial Classification

Smalland medium sized enterprise

University Grants Committee

Universities Funding Council

Warren Springs Laboratory
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