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The last five years have been a
period of immense change within the
BBC. In common with all other parts
of the organization, R&D has also

m= 1 Introduction been subject to upheaval.

This article describes the issues that
The BBC, in common with many other public  have forced the changes, and

B B o™ ece % attemps to summarize some lessons
P 9 ' n that have been learnt during this —

has resulted from a combination of two principal .
factors. The first of these is the reluctance of Gov- SOMmetimes uncomfortable — process.

ernments to increase the level of the televisior.
licence fee in real terms. For the BBC this is par-

ticularly significant as the licence income is far j5rket known asProducer Choicewas intro-

and away the main source of funding. The secon,ceq in 1993. This set up internal suppliers —

is the rapid growth in the number of commercialg,chy as studios, post production and outside

broadcasters — financed either via advertising op oadcast facilities — as separate business units
subscription — and the consequent increase ifyhich would compete with external facilities

competition for key events and individuals. Thusyguses to attract BBC programme-making cus-
the costs of rights and artists fees are escalating g;m_

a time when the income to the broadcaster is hel

relatively static. This approach was also extended to the supply of
research effort within the BBC. In recognition of

Under these circumstances, it became vitally imthe unique role that research plays within the orga-

portant for the BBC to concentrate on driving nization, the majority of the budget necessary to

down its costs and achieving significant in- pay for this activity was provided from Corporate

creases in efficiency. To achieve this, an internafunds. The R&D department, based at Kings-
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wood Warren, became an in-house “supplier” ofcompanies into technical alliances. The investi-
research facilities, with the projects being pur-gation also demonstrated the relatively low level
chased by a separate “customer” within the corpoef research spending by broadcasters, when
rate centre of the BBC (the Engineering Policycompared with that of telecommunications or
unit of the newly-created Policy and Planninginformation technology organizations. And it
directorate). At the same time, in order to reducedentified the danger that, prompted by commer-
costs and overheads, the research function wasal objectives, the new private technological
combined with that of development of equipmentalliances will create “gateways” to the new digital
for operational use, which had previously beernbroadcasting opportunities. Whoever owns those
carried out in a separate department, based gateways will control access to the broadcasting
Chiswick in west London. channels of the future.

The BBC is only a modest spender when it comes

mmm 2 The climate changes to research (about 0.3% of total turnoveffg. 1

) _demonstrates that, not only is this a smaller pro-
By the end of 1995, the BBC in general had im-portion of urnover than that routinely spent by the
proved its efficiency considerably. Producertelecommunications and computing industries —
Choice had achieved its ObJeCtlve of derlng dOWnindustrieS whose business is rap|d|y Converging
costs within the BBC to values either similar to, orwjth that of the BBC — but that in general the
in many cases less than, those charged by extern@loadcasting industry turnover is also significant-
facilities houses. The progress being made by thl smaller. Thus the absolute value of the BBC’s
BBC, together Wlth its positive _E.lttltl,lde towards research Spending is doub|y hit, in Comparison
the new technological opportunities, had resultedyith that of the rival technologies. However, in
in the BBC’s Charter being extended by the Govthe context of the other demands made on the
ernment for a further period of ten years, togetheggc, it is unrealistic to expect that the level of
with a guarantee of access to the new digitafunding devoted to research can be increased to
broadcasting channels. However, difficultiesmatchthat of the other players. It is therefore even
were being experienced in applying the markefnore necessary to ensure that the limited funds are
approach to the purchase of R&D. Partly thesgjeployed with the maximum effectiveness. Thus
resulted from the need for the amalgamated dejt js important to focus on the exact role that

partment to deal with multiple customers, eachyesearch will play in the broadcasting world of the
with different priorities, and partly from the gen- year 2000 and beyond.

erallyincreased workload, due to the rapid change
in the technical environment of broadcasting ~The most appropriate roles, given the limited
higher than at any time since the introduction offunds available, were identified as that of:

colour television in the 1960s.

— giving “early warning” of emerging techno-
In an attempt to overcome these difficulties, a logies likely to impact on the BBC's business; Figure 1
colrtltratcttwas there{r(])re pIIac?(g{;Lv[;[h (_at;(];ergal c(:jon-_ providing advice on the best use of suchMultimedia industry
casting and how its effectiveness might be maxi-
mized. This contract was in two phases. In the
first phase, the situation facing the BBC was ex-

amined and analysed. In the second phase, 8.0
together with key BBC management individuals, 7%
the consultants embarked on a programme of
visits to other influential R&D establishments, to 3 g IV
investigate how industry leaders organized their §
own R&D operations. 5
< industry
S 404
mmm 3. The first consultancy phase §
()
The results of the first phase of the investigation &
confirmed that problems did indeed exist. In par- & 207
ticular it confirmed the increasingly challenging « Audio-visual
external environment, as the technologies of
broadcasting, communications and computing : ‘ ‘ ‘ ‘

continue to converge. This is opening up new

o . . ) . 100 200 300 400 500
opportunities for multimedia production and dis-
tribution and is encouraging the amalgamation of Total turnover (£b)
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Figure 2

Early warning
available from
different levels of
R&D activity.

— influencing their development in directions with respect to competing organizations), or
favourable to the BBC. where the BBC needs to be involved in order not
to lose an existing advantage. If the gain in com-
The consultants confirmed that the use ofpetitive advantage is likely to last for a long time,
“in-house” research facilities is a significantly consideration should be given to “going it
less risky choice than that of using external conalone”, while if the advantage is not likely to be
tractors; in-house facilities make it much easier tdong-term it may be more appropriate to collabo-
be flexible in setting priorities and in stopping rate with others. Consideration also needs to be
projects that are failing to meet their desired obgiven to whether the technology involved is in its
jectives. The consultants also underlined (i) thénfancy, and hence likely to develop further, or
need tdfocus on research in areas having the maxwhether it is a “legacy” from the past. Activities
imum strategic impact, in order to ensure that thén such “legacy” areas should be minimized,
work carried out is of the highest priority, and (ii) either by stopping them altogether or else by
the need to increase “leverage” by collaboratinghanding over responsibility to operational de-
with other organizations wherever possible. partments. The use of open standards should be
maximized wherever possible, in order to mini-
mize the impact of “gateways”, and standards-
making bodies should be influenced in order to
nsure that suitable standards are available in as
any areas as possible.

Several different “levels of involvement” were
identified, in order to give progressively greater
advance warning at the expense of progressivel
greatelinvestment of resourceBif. 2). The most
manpower-intensive levels of engagement would

be reserved for the highest-priority areas, withwmm 4. The second phase —

lower intensity involvement in less strategically / ; :
: : . “o2 S0 ooking at the best practice
important projects. Projects not identifiechas- e/sewgere in the Wg rld

ing a proven impact should be reduced to a

‘watching brief” level, while effort should be The second phase of the consultancy study was
deployed to monitor the developments outside thgarteq at the beginning of 1996, with a series of
BBC, in order to provide an early warning of \sjts to leading R&D labs in Europe, Japan and
potential threats. At the same time, efficiencyihe ysa. Al of these visits confirmed the impor-
should be maximized by removing the causes ofance omaintaining an “in-house” R&D capabili-
wasted time (seen as excessive bureaucracy apdl comments that were frequently encountered
unnecessary administrative chores), and effecyciuded*How can you influence what you do not
tivenessh_ould be maximized .by ensuring that the ,,qerstand properly?and“Nobody talks to you
work carried out is to the highest standards ofyjess you have something to contribute in re-
quality. turn”. Analysis of those organizations that had
subcontracted their R&D in totality, revealed that
A number of procedures were suggested byhey were becoming increasingly vulnerable to
which the most strategic R&D activities could betheir competitors:If you lose R&D, you lose
identified. High-impact areas are those whichintellectual Property Rights; you'll save on costs
either yield a competitive advantage (e.g. by refor three years and then you'll really lose money
ducing the costs of BBC programme productionand control” ...“Vendors are developing technol-

Today'’s barriers

of technology
] Actual
_E technological Active research
iy potential on area
g Involved in
T ) standards setting
s Understanding -
S other player’s Testing
§ strategies prototypes
S
3 “Paper
QO
S Out-of-date
- information
Publicly-
Mainly hype available data
Nearly Longest possible
too late warning period

Level of early warning
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ogies based on what is best for their business, net
for the media companies; many of their products i
do not fit the particular needs ofdadcast-quality o S
audio-visual transmission” b [

Upearaling Diviions give fired parcenlagn h N
Most laboratories were predominantly working, ' édaet i RAD. usually via cantral fiunding ; | N
on applied technology research, which they de| e ey . ——
fined as either (i) adapting existing technologies —'“‘:_, Y |~ ™~ [Dieciorates)
from other areas to suit their own industry or (ii) A Ran -. : ™, and RED
simulating the effects of technological develop- £ Tachnical % i
ments. Original development of new technology / Commesna | '.I"""'-‘z’“"E -
(so-called “blue sky” activities) were seen as be: | reviaws | oo A o
ing more appropriate to a university department [ pragress | H:""-. ff,
Nevertheless it was seen as important to include [ e A
small proportion of speculative “blue sky” activi- |l e £
ties, as a too short-term view was seen as beir d ”'“{’ g A i

potentially damaging to long-term competitive- | 3 " RAD Boand S
ness. Typically, such speculative research woul RED car e _,,-:” VEI8S an f,/
be limited to about 10 — 15% of the overall re- 1 e i prosels

-/_.-"" ot projects > ] g

search budget. ' y = it

The need for stability in the year-by-year alloca- , e |
tion of research funding was also strongly identi-
fied. R&D was confirmed as a long-term invest-
ment which requires long-term funding. There is

a growing consensus that funds should be set byjiow for quick changes in priority, and by using Figure 3
means of a “tax” imposed on the operating divi-yransparent project control systems that make i “virtuous circle” of
sions — as fixed percentage of their turnover bud- sy to see what else will suffer. R&D funding.
get. At the same time, the operating divisions
should be involved in setting the priorities for the e quality of the research staff is seen as para-
research activities (referred to as “taxation withmount, To recruit and maintain the best staff, fac-
representation”).T _he research portfolio can be_ Seliors such as personal growth, recognition for
by aBoard of Directors headed by the chief achievement, and a degree of autonomy in choos-
executive of the overall organization, while ré-ing the work seem to be more important than
sponsibility for carrying out the agreed workplan money (once a comfortable level of salary has
is given to theResearch Director been achieved). It is also important to give staff
the best working environment, which includes
Thissystem is seen as having three major benefitsactors such as location, access to the necessary
. equipment to carry out the task, the appropriate
— all parties can plan around a known level ofsglection of suitably challenging problems and the
funding; imposition of minimal levels of bureaucracy and
fadministration. Once this has been done, de-
mands should be set appropriately high, focusing
on costs and results, and with an intensive annual
— the prioritization (once agreed) is from a singleinspection by the top levels of scientific manage-
source, rather than multiple competing voicegment staff. In many (but not all) of the organiza-
(Fig 3). tions interviewed, there was a formal procedure
for the regular monitoring of research projects,
There should, however, be some flexibility for using a committee of technical experts reporting
“tactical shifts” in project priorities, once agreed to the individual directors of each of the operating
by the board, in order to respond to market shiftsdivisions. Such a team of technical advisers was
Most labs report that priorities change faster than iglso seen as being a useful aid to communications
optimal for efficient R&D; attitudes vary frotiWe  betweerR&D staff and the remainder of the orga-
recruit people who can copeb “If there are fre-  nization.
quent priority shifts then the strategy is wrong”
The main approaches to dealing with such frequernthis theme — the importance of good communica-
shifts of priority were to deploy some form of tions — was consistently identified in all of the
“flexible resource” (either by buying it in from out- interviews conducted. It was particularly stressed
side, or by switching it over from other projects), by the consultants, given the special circum-
by organizing short-term “tactical” projects that stances faced by the BBC: having gone through a

— the operating divisions have a high level o
influence on R&D priorities;
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period of radical restructuring, many of the con-Within the R&D department itself, the research

tactsused in the past by the R&D department havestaff are organized in a numberspiecialist teams

now left the BBC, and hence good communica-giving a single point of contact for technical and

tions need to be built up again from scratch. staff issues (this emerged as a major motivational
factor during the in-house workshops).

Each technical group is supported bgrancipal
mmm 5. The outcome researcherwho complements the activities of the
line manager by:
Informed by the results of this consultancy study, . .
the BBC took advantage of a reorganization (an— Pro-actively monitoring the workplan of the
nounced during the summer of 1996) to re-evalu- 9roup;
ate the position of R&D within the structure. The_ ensuring good inter-group communications;
customer/supplier relationship was abandoned, o ]
and the department was transferred in its entirety identifying gaps and overlaps in the complete
to the corporate centre, becoming part of the departmental workplan;

Policy and Planning directorate. — proposing new projects where appropriate to
allow the BBC to respond to developments in

A third, and final, phase of the consultancy study the external environment.

ki i i h . _— . .
m?sgtsgtdee{rt]ae reenp;c;[git?cgﬁ\élg %Z%llggp%?tmog\rl]tbvﬁ}i%‘ dedicated unit will be set up with the responsi-
ility for analyzing the likely business impact of

in the remainder of the BBC, and what measure%) . O
to take in order to put in place the improved echnological developments both inside and out-

system of communications (the need for WhiChSide the BBC, and for widespread communication

had been identified during the earlier phases). A the results of this analysis. This unit will also
series of staff workshops were held in order toocTVe tcboost communication, to _the R&D C!epart-
ent, of the needs of the operational divisions. A

canvass views on how best to ensure that the mo, . o
urther formal committee has been set up within

effective working practices were established, )
from which a number of useful ideas were dis-the R&D department, to allow cross-group discus-

tilled. At the time of writing, such an improved sions between the principal researchers and the
system of communications is not yet fully clari- communications group leaders, as a vehicle for

fied, but some elements are becoming clearer. th€ further refining of the workplan and commu-
nications issues.

The formal committee structure which was identi-These formal structures are, however, only the
fied in Section shas now been set in pladgd. 4).  first step towards a better communications envi-
It comprises &Board of Directors on which the ronment. All observers agree that the best com-
Chief Executives of each of the operating divi-munications are informal, and at all levels within

sions has a seat, andTachnical Committeef  an organization from working level to senior man-

senior advisers. The Board oiré€ctors is respon- agement. One of the objectives of the committees
sible for setting the overall workplan, while the will therefore be to establish a network of contacts
Senior Technical Advisennonitor the progress between individual researchers and members of
and achievements of the individual research prothe operating divisions. To aid in this objective, it

jects, and communicate them at high levelis hoped to arrange for suitable exchanges of staff
throughout the operational divisions. between the R&D department and other parts of

Dr lan Childs studied Engineering Science at Pembroke College, Oxford, receiving a B.A. (First Class
Honours) in1969. He was awarded a Ph.D. by Trinity College, Cambridge, in 1972 and joined the BBC'’s
Engineering Research Department at Kingswood Warren in Surrey. His activities there have included the
recording of digital television signals in holographic form on B&W photographic film, the investigation
of CCD image sensors in film scanners and television cameras, and the study of HDTV signals.

lan Childs was promoted to Senior Engineer in 1977, to Section Head in 1984 and to Head of Department
in 1991. Following amalgamation of the BBC's Research and Development operations in 1993, and a
number of consequent management reorganizations, he became Head of BBC Research and Development
at the end of 1996.

Dr Childs is a Visiting Professor at the University of Essex, and a member of the University of Surrey
Court. Other activities include Vice-Chairmanship of the Technical Module of the European DVB project
and membership of the EBU Broadcast Systems Management Committee. He is a Fellow of the (UK)
Institution of Electrical Engineers.
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the BBC. It will take some time before the success
of these initiatives starts to become apparent, but
at least a start has now been made.

Member
Directorates

Heads of:

mmm 6. |nthe meantime. .. = ER)igrLeDctorates

Against the background of this upheaval in man- / — Key outside advisers
agement structures and philosophy, it has been R&D Board

important nevertheless not to lose sight of the on-
going research workplan. In this respect, the past Strategic Focus
few years have been ones in which the achieve- — ——~— — — —} — — — — L
ments of the R&D department have been particu- Operational
larly significant to the BBC. You may recall that '~ %°“° " g BEC Technical
broadcasting “thinking” at the beginning of the |\r/1\?asr\;\;ono Com‘inﬁt{;'ga
1990s was dominated by the transition towards
HDTYV, and in particular the likely adoption of the
HD-MAC satellite transmission system. In the
intervening years, this situation has been almost _ Head of R&D
completely transformed. The BBC launched an _ Senior Technical
operational terrestrial DAB service in September Advisers of Directorates
1995, using the ahdard developed by the Eureka-
147 project, and to which BBC R&D has been an
important contributor. Similar developments are
under way for digal television; the BBC has con-

firmed that it intends to start digital broadcasts vid@ compression) and VALIDATE (terrestrial digi- Figure 4
satellite, cable and terrestrial distribution technol-tal TV transmission). Work has also been carriedFormal supervisory

ogies, rolling out over the coming twelve months.0Ut on the use of virtual reality studio techniques structure for R&D.
to boost the efficiency of programme production,

It has been the development and integration ofnitially as part of the RACE Mona Lisa project
these new digital technologies that has occupie@nd subsequently in collaboration with the pro-
much of the engineering effort of BBC R&D over duct_lon _departments of the BBC. In addltlc_)n, in-
this period. A very large proportion of this effort Vestigations have been made into multimedia
has been directed into the relevant European cofiévelopments, and the implications that these will
laborative projects, to take advantage of conserff@vefor the production of new types of interactive
sus between partners and to share the burden Bfogramming in the future (RACE MARS pro-
the overall work. As well as the Eureka-147 proj-/€Ch-

ect mentioned above, the BBC has participated in

RACE projects studying the digital compressionThe range and depth of these activities demon-
of video and audio signals (HIVITS, COUGAR), strates the BBC’s continuing commitment to be-
the distribution of digital signals via optical fibre ing in the vanguard of technical developments in
and wireless channels (WTDM, COBRA, MBS), broadcasting. In collaboration with the other
the conversion of video formats for display public service broadcasters in Europe, and with
(TRANSIT) and the transmission of digital TV partners elsewhere in the world and from other
and HDTV to the home via satellite (HDSAT) or industries, it is the BBC's firm intention to press
terrestrial (dTTb) channels. Projects within theforward into the new millennium. 1t is only by
ACTS umbrella have included ATLANTIC (the doing sathat we are able to uphold our responsibi-
consideration of digital compression, cascaded itities to the licence payers for the production of
the programme production chain), AURORA (the high-quality programmes, available onraversal
processing of archival material to enhance itdasis, and using the most cost-effective techno-
quality and the efficiency of any subsequent digi-logies.
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