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2.1 EUIZBITAEIM

EU 2B ARSARBGRE DR X 7ebsilZe b LT, 71— U —27 3l (LT FP) BhiFbnsd, EU S
KT, BRI T ASEHERERR R OB EIC DWW THIER H Y . BITE. 2002~2006 FE4HR & L.

&

TEE 190 (S — o ORI THAR UDE 6 IR7 L— LT — 7 FHENER STV 5, 2004 4 E TS
BIRT 50 AEDK) 15 T &K x D555 28,000 EOMIFHHREEN G Sz, LT, A,
T T I EEICBWNTK 200 O EERERRNIZER Y hU =77 vy e FAHEESI L TND
(EC,2004) BIfEHIER, WIIEHIET —~ OFENMTON T\ D, E2RFFERHR DL, HilRELd, 714~
VAT R PAFT I yad— F /77 7 mo— MEL BRbEET, Mas soELes, et
WX — FESEY AT b, HERBREE L man U— B ltha, R noicslir L ZroTind, (EC, No

date)

F 6T L—LU—7FHAOH T, SHESE LFREITBONCEEST 27 n =7 PO, Hla
fit AST) 7w =27 hoHd PLANET vy =2 bbb, 22T, ATHABEZ HWZ3HETE (AT
Planning and Scheduling) 73#HZHY $HA TV 5, HIZEFH~OICH BEE T A OE (L (Intelligent
Manufacturing) . Fik L5, 4 T4 NCLDT T o= TRV a—= 0T v TR0 T T =
JERyY 2= aRy Mgl £ LT —2 7 e —EFHO 7T OO DR ST D, T
DHLH, #EZ A OEmE(L (Intelligent Manufacturing) 1%, EEDY/L T +— RRFOMFEE Y F
LW LieoT0 %, PLANET 7uv= 7 hCH, G AT AOGH RETROGEET=5 Y 7
VR 2 b—va URERIC K SRS TROBINEN O ORI & W o FEED 5 B, FHZ, av Ly s e oy
CETVT BT Y s MERL, AN—F e (BRT DEEOEIEDRFED BRIO T I
VESZAT O IO ORBEDOANE) &\ 7=RIEICE Y #LA T 5, (European Network of Excellence in Al

planning, 2003)

—J7. 2006 SR SBHEEND TEDE TIRT L— LU — 7 HEIZHOW T, BEERRI RSN
TWHEZATHD, 2004 FI2IE, BINZESMFERIEOERFEREZ L L, £z, A Z—xy FaF]
L CB#REI T 2 B RIS M T,

RRINZZERIT LD 2000 DY AR ESKON2002 4F0/bEa) - 23y AV MZEY | EUIZBW
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[FIRFLZ R A AR e SET D R RORRE ISR O 720 TE S ATREMED RN b D TH
% Z &L Bl RIX AR BIEIE, FTREZRBR Y | i E KR OBUEDORE S, ML O OJSHI T EIC
BT DN TEDSNTTR D 2 &,

O Mt DRIE
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Rt 22 B2 T 5 Z &

WL PRSI TREIRIC DU 2 ORISR A R ET D 2 &,

RUEIRITED BN, HAEOH EEIME O R 2 tE 5 Z &,

BUF OPSH A28 2 TR ONCAE L B 2 OBETITOhN W AIRE e 35 2 &,
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2.2 HEDH)M
FENL, 2002 FFETO /) —VWEZEEBDO OB, o7 ) v URFEN B0 A xHEL L, HR—%35-5T
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B R b A Y | FRREERIRSE AT & (Knowledge—based economy) ZRENIT 5 Z & S EEBURGE &

2o TCNA,

221 FHIEE

2004 FELE DB EAROBFHANBIR TR (ER5BIERET) 1293 {8 4, 800 LA I (17K F=200 FJ & L T
BLTL9JEM) (RIFEEEEL 1. 3%H) TH Y . [REEDORBUN FREHICE O 2FIE1E 3. 30 L 2o TV D (HA
DYrEIE 3.6 I, (7] 3. 4%, SIATFEE 0. 8%H)

2001 FEEE ORI FEANBIR TR DIERE - ) B ~OBPRILAE 7.5 & IFFEEERD O TRIZE L TR,
660 EERE, 3ANDISHISIEF AR Y 431 BTz, —75, ATBAERE b OFRITE L TR, 943G, 6% HAl

SE DRSS Th-7-, ([HMTreasury, 2004; 0ST, 2004; AR FHITEEE, 2003)

1 FIEAEABORITAR D A & T RE Sy OB

BRRF £ FE R} 22 FER (Chief Scientific Adviser to HM Government) 3 M2 H TR E
L] Professor Sir David King (7> 71)vP K22 R %K)

—| & 5 E %4 (Department of Trade and Industry) 5 BENE DR STV RS . g
S EE U T TR, WSS EET
T2 20044F B DR AIIRI2TIEAR > B,

L{ FlZ2 HT T (Office of Science and Technology) |

\_{ WIE EMEZESBIHD 7D

B 5722 (Research Councils)

200445 D B4 T <
OF} T BER T T

KI93fER VN
R 460 1 B R 28 37 I (2% DR 6 51
IR, = ORA L OFHIE, EicsiT %

A ) N=3 3 Y OEER O O REFL OHEE Lo T ZOMBIHFIZET D
WA D, BTN, D004 I 0> B
RPELRETEAR > |
BRATCRE R AEBRA D) RIA. RS -RA- BT X D A g
\_ B . B4 ED30BOE T 1A "

(i) A5, 2002 A SR /ERK

2004 4£ 7 H . BfFiZ. The Ten-year Science and Innovation Investment Framework 2004-2014 %/
F LT, ZhuL, A% 10 FEOBIRORFHITROA /) =2 a AT L2 AERL, LD DT
BEEHAROA ) = 3 A K DRGERE E A — A0, £72, 290 LIZEHRE e & 3 H0F
G R AR Y T 7= DT EORL R RS 5 L O Th 5, BIE L LB L B ARENER 2303
L. 29 L7l - ZMEECR OBAIRED & LTV D, ZHUCHEVD, BHACKT 28& 1302 0 HEE S
oI &> TN D,



BARHNZIE, DX S5 72 BAEA BT Bz, (HM Treasury et.al., 2004)
FFERR%EEE D GDP 12 53D HEIG A BUR DK 1.9 225, 2014 - FE TIZ 25%I25 % EIF 5,
NIEORVFRIEE (Public Science Base) ~D#F&E & 72< & b 414 10 FRORFEREIZ GO
TIT-T<,
ES{EAR R (1,000 f81) A 2T KF-OMFEER % TR 5.
T ) a RIS & 2004 HEND 3AFEMOMIZA R E B 187,800 ARV R (356 &)
EEFEE T T Y e 7 MU T 5,
RPN D PEFHHER T 2ARHES D720 O THRAEE L LT 2007 A E TICH 1{E 1,000 AR R
(220 M) ZHUHTE DL O1CT 5,
WEPEBE L GOREOE LN LS5, RO AE~OMBISHR 25865,
Bl & S ORRITIR D ER & OXFEZ D 2 |
s
B, ERLOD 2.5% L) BEMEZ #RCT D123 B REGDETIEEEIN, KIEICRbSh s Z &8
WETH D, 5tk 10 FFETOVETRIEINED 5.75%ET 20BN’ H 5, 16> T, BESERICE, KE
RFERBARIUZ B 2 e (charities) (2K DA, BIFOREITIMNA TRETH DI S
O OIFFERRR G DY B I T e Z L B L 72 5,
F7o. BAEROMZEC HIEST 5 2 EMBIT BN TEY . HEREE, VAT A8 Fuv—, FHok

LR — RRERIRE, IEEE X2 U T o - PHLEGN, EESRERNE E LT RSh TV D,

EHIT, BHHEEAIL. 2004 11 A, DLFOFHAZEE L7 5 » iz 2R LT,
Bt ok e A ) ~— 2 COfE

—  PERFHHEOBAIIEHEE DT D D = 2 — b ARBI A ORI

— AR, WHREEDOATBIASDOT AT 4 TIREAX— LR %
Bl oo HEE

1% 5T DTI OHHNC X 0 A2 U QU PESER ORREHTEI Z 10 (B4 RELERT 5 2 &

R TF v —BEFRK

—  HUMEEAOSAROTR(b, HUBRFE AT K 2 5

— BRI THEIE LR EE A RE T D7 2=y 7 RE ORI
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— SENTHRE L TWDHEHIBWT, /DD REICHY UL A E T Lo E 28T 5
z&
— BRI O RE LI L 223 kAt d 5728, Union Modernaisation Fund % 2005 457>
SEYNI
=1y A SOHLY FHA

— R —TEO A Bk & L 5 O —JE OedtE

222 EZRIZHIT DR

2001 AEEEIZIVNT, BURF, K, FESEREN B 70 2 SeE AR COMZEBIFRSIHEE (EB5RIfR A TR . A -
HERTFEET, ) OI5, BN EERNOOINTEO N (¥ 2) . EHIT, 2001 FEITKIT 2,
PESEFCCONIERIERR A SR LD & BESERITI W TR B RE 02 >72 (M3), (0ST, 2004)

F72. 2004 FEFEOHIFEBIFEA = 7 AN — NIZ ZAu, HENIHFFEPHFE B TR b > 77700 £h0 9 B 41
HEHZ, TOBICBOTKE, BA, FA VIR TAFRRINE LTS, £/o, L LTI .
NAFT 7 ) av— - EEERR L OWIZETHT - ERIBEFROPERIZ W TEFEZRIIZEBZE M T ok, )5, &
TSR, HRON—F -« V7 8 OSBIFANZI E ShTnd, T, 2004a)

HAATES L O BITR RIS B S %A (2001 4 ) ERS T OB TR AE2001 F5)
(ERBERERS) B BAKRUE) (ERERESD) B ' ARUR)
A5t 16,1258 ARUREHI3.25kMA))
ZOH (24
PR JKEE. AIE
Py 5%{%{?7'% EN: 5N b2, £522
£2952, 18% W, B +
£1,358, 8% ﬁ*:;f’“f;% B, £3040
& FIAk RLBR o , 24%
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ZDHhsiE
¥ 81,282,
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weve 00
£1,260 , 10% '
EXF AL, ERET,
£8,165, 51% £1,161, 9% £1,734 , 14%
2 3 (H{H#)OST, 2004

PEFEFUTHRT DMBIEFHEOIRA T — DT OWTIRL RO H L0, BlzIE BUfIE, PEEROA
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Zoafh U D _REHHANT BB LT, 4% 2005~08 /-0 3 % 4T 3 (K 2,000 AR K (640 fEM) DOREFES
M OMBEEZ X5 2L E LTS, ZORDDATHIEFER LD 2 BN/ T Thh, ASEBRIAIE
2004 RN D E 725 TS, (DT, 2004b)

BE, TV VBRI OWTHIRT D & FIEERIT. SICl~7z B 10 FHOBE 7 L— 24
U= O—ETHY | [FHHIEAN, FEOROBZEEB ORI R E 72508 % KA HHEIN, WA 2R
TE L. THUTK LBUR 2 IR & G- 2 D, TEEINA OITAMEARIET D LW O AT > T D, BRiIE D
WNZ 2 BARRNCIRERT 2 DIE, FITEFERENA 8= 2o TWDHT 7 ) n V—IEEERTh D, £
7o WEERZ, 77 /v U= IRICESWTRESNDSG T 7/ uy— - 70T LTOBSESEN, i
CEFELIZDDOTHD LT D LT PHRESNCBOTURASBIEE 5252 L Lo T0D, IBIT,
FEERT, A% BIF, ZOMOBMRE D EDONA Loy 7 4 —F A& LTOMRE LRI 2 &2/ b,
BUERGT STV TW OIS EFIE, RO 4538 Th D,

F )Ty ) a O R L
R TR R B 5 B Bl

AT DR O REE 78 (ICT)

INOONEHE, BlZIIHIZEE, AENEREE, ~V AT TR, BRBRICRERIO K - B TV
AT Y FESE N R, A — B R L\ S T B O\ SRR L BB OO T ED
B & STV D,

SO BMAHNEIL, UTD LB LiaoTnD,

BHEIZ ] 2 HEFEIFSE (Collaborative  Research) (fE36—KF: - WFFERERE . I3 ~D3HE,
EU OEFIIMHEIC LY 25%~T5%F THIKA G2 bitd, MRIFEEL —e 2t s & —,
fEROT 7Y = 7 ME 200 JT~500 T RHUE,

HkRii st~ h U —2 (Knowledge Transfer Networks) f#37007- D 34%, BANE, Bloe T2
Bt idE &S & DI DR e 5 2 L THY . Ry MU= ba@L T, FEER
T L7 Z—13iE - THILOSE THIZET DD EZEONIFEER] & DDA 2D, 1HH
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RMamtED %,

ZOIEFENRD L D7ty N —0 &N BEF A FESE LT 5,

HH#E&ER Y MV —2 (managed network) : B4 ZRBHHAD 7O OTEEN 208 L, FIRSCIHE H oD A4
AEFEIAEEL TS ZEZ AR E LTS, FEER. . TOMBIUCERD % 727 L —
Y —ZEEOT RPN 72y U — 7 ZAHE,

AV THA—=vary - Fy NI—7 A RO b O LRI 5 b ODORIOFEHRFT v v 728 T
WS ZEEREHNET DAY NT—0, AT ETCRIATEDA X T 0T 477y NU—7
(272 % FTREMEDS IV Y,

gk~ b U —2 (Issues Network) : SEERNAORE, T4, Bt oML T, T2k
7R RO FRERATEEN 24T O Tod, EEROT L —Y—2HEd xRy PV =211 5,

HEICKT D, 2oL Hexy MU= OFelERH L UTE, BEEIIARD O LEEMENTRD b D
VAT YaR

223 ihigiZiE U= AR iTRE

M2 351F 2 EEEHANRBLO IOV CIE, A HUEBR At (Reglonal Development Agency) @
Regional Economic Strategy FIZALEST T HALTIY | 20024FFE 230N T, HBATS A1 T2(%4,000
TR R (480fEM) 23PERERAN IR SHv7e (HUBBIR AR TREOKILIE%ITHY) . & HIZ, 2004
FARFETIZ, TRTOHIBBRIAAILE OFFY: - FE3ER# 2 (Regional Science and Industry Council) &
RIETE T D, (HM Treasury et. al., 2004)

F7o. 2002 FITBT DA XY AP A 20 ZAR=Z THERTMEA LT D YA =0 23— 27 H0 % 62 (i
1.6%H) THY . TNHDHA T2 Z8=7 | ZRWTERI B8 1, 827 #L(RIAELL 7. 7%H) . JEH

HHUT 42, 655 44 (FIHELE 9. 3%48) TdH->7-, (UKSPA, 2003)
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TEHIEE S AT L) 12X 55D ThD, (Royal Academy of Engineering, 2004a,pp5-7)

FHBEEES —HEHREEFICL GG L LT, RPECHTDE L Fo7e PRI Z1T2 9,

e & LTE, FEVEE OO ORBE, HEEEINARD O b ETeisd i Th 2.
#htrtataks —HOEEE SR T ORFEMNTIC L 2E &G L LT, it n =27 b0
&, MORFBE L RA R OIeoOIEE @& MHaT 2,

EGTRERIZE L T3 EICR T DT AMEOEE L (ENTIERITRR L8 A3y F TR,

U= A LT AT RISk U TRACEE I TO L 0 KRE R ETBHEN -2 AL, £ Ot RAS Hus) M5

DEEEEFFOIZE STV D, BIfE, &EHGEHEENITIZ T O 4 D OMBEEESENTFIET D,

A TT v NEEHEMBGETE RS (HEFCE) : ZHHEHREE L 5E&&MG41T9

Ay T v REEHBEWBGEES (SHEFC) : X2y 72 FBUIZ X 5 &&MHG417 9

U == VAESEHAEMBGET RS (HEFCW) @ U= — VAFEEFTIC L 0 E&MHE 21T 0

T ANT o FEMSEA (DELND (7 : fhooHii & J72 0 | Z OB ALT7 A7 > BT

[FE DS i A M BGER ORERE & OFEFE D)

INZIOREREN, Fo7= < [Fl—E W) DI TIHZRWAS, FEELOBR 22T LT\, FESOFIE LT
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STWN5,

N OHHERERHOEBOTE WL, TR EESSRICE VTS, BEOSERIIE. B
B8 ORIFEFERF AR Clh oz, F—R « A=a U AERBEL T\ 5, [, filc, 4y 7 27 4—
RIEEOGABRT: « AVFH0%, HERRI AR AT L T\ 2,

PUED X 9IZRE S 220 SN D AR E SR A F— 2DNA ERRFONEE &GRS LT,

KDOX I bLDONH 5,

® PEREFUIREIFHIIRCIT 2 EBR AR ThH D, K, S L IIMTEEDERR D/ ~— |k
T LEHEOHIEEG DR L L TR ARS Z L BHRS,

o EVRSEEEORYT AT I)E HEESITMNZ, FEDOAESHHE A F— 2 b ABLER LT
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® Gfix O AR M OFHIFMAME, Pl EIiE S, IATIE S, BXGE T EIE R,
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B E &4 (SRIF:Science Research Investment Fund)

BREFEANT RO, BEHREE OILFRA =27 F7C, BUTHIIHEEEO A 7 T DB @md b0 = L% HiY
L LT3, SRIF (%2000 4 7 AIZRFEIN, BT HEAIOZEHEIL 2001 4 2 A2 Tz, BIFFIZ
X % 2002 Fg RS 25217 T, 2002 4E 12 A, % SRIF OFERin Fk S,

H[EE#H S AT LK EZ (JISC:The Joint Information Systems Committee)

TIUIEE, E. MR OSEE 2 XIET D701 IT S22 T 5125 72> TOMBSHIT A &2 A
T RS A BRERMET D 2 LR SEEEEIAET 5O TH D, JISCIEREICKIT 5 16 %2 L
DEEBE SR LT HRMBGEERN D HE SN TWS, BFEICHIZY, £ O =37 F7 KUM=
FoLZEMLTETRY, EFUy—FT/VEA EEESREE), ZHEKXOWIEICHT S IT Ktk

TR EZAT-oTET,

Wzexx ) 7 A4 = 7F 7 (RCLResearch Careers Initiative)

1996 4, FEEWIZI1T DA DREE & FEEESMHGE PR E Y | HEORFAROI Ly VI
WTHIFFEZAT O ~ B SITATII S HTER 2 » 7 OFBUZBET D e e fb A 72, TOfR. WgEx v U
TA =T FIREMHER T 20 —Tv =7 4=V FRFERIFR., A v 7 AT 4 — RRFET LT -
ALy VFRTHLF v LA - u /=YD LITHE LTz, RCLIF LFEHEDHFISHEOB TR 2 B
L. EAEISHIIER & v 7 D% U 7EEL - PARROENTZRFIOE - BihEXN 5 DO TH D,

N i

2003 FRIZF v LA« m 3=V I T o 72 WFFEEENAAT70 5O MBI 253, HO®mWIIER 2 v 7
DA « MEFHCR L TET 2 OREARD TV D, ZOREFIIEODDEELIToTND, TOH—
IIFFEEE LB OIMALEND A, I IEEHERRE RN A 4 FIUERTRETHDH W
I HTHD,

EESHESNEDOBEILS . o, TOREZEINESES Z L, EEBRFOFEEEEDO—~>THD, #osT

BB L ORFL, @V VKEZHERT 2 & & bICa—2ARTHEOEIGZHELT Z L 72< IDJEW

SN, WERT 72 A, ARERE T THODVRREZ S A~ @O BIEARE L T D,

LR
BUFRERVFIL, ESEEE ORVFEIRTNICR A Nafih, 2 22 RICIEE T 523, 2O



HHIZE Y s, BUEOBINERRFERIZ. 7y K X 7WTHL, FRITT 7Y v RT
DAF AR OHNT A HERF L 7= F FBHEIRIC OV TV 5,

BORF R PRI ORENE, BHEONEICK L CRYHIBIE 2 522 2 Lih D, £z, BIRORAST
2R LT (WO D0 0BT ERTORER 285> T 5 L0 2) | RREEIROBESR OB AT 5 &
Tah L T2, WMBRREES, WFFGRRES K OBAIT ORFRER R S h 2R R B2 0B
RbBDD

3.2 IT% - YWEAEMEIESIC L TEEET 1 7T A

321 IXEETOYSLOWME
T - BRI e ARSI K D Tl 7 m 777 AL, FCH S, BIRICE A, ko Bk E R
NETC A KD IRARREIREN A AR — R LT\ D, O BARIIFE - BHEIIR O £ B8 TH D, (Royal Academy of

Engineering, 2004a,pp41-44)

TS v 7T DS, T - YBRAGERR O v 7T 2 & b B AR,

T2 - WERRARIZEEEREA LTV BRI B A ORTE TS & LIRS D

SN E D, ETEBRAZRAIFTER % SR - HER L T D,

BUNOFEEET L HE L TV D,

BUBSE, P, NOREBE. e R ARHIRGE, KRS DT b=t N & B B
tREFFD,

T2 - WEREIIETE SIS BT BIEEON T, Kb SO TEIERE 2% T 5,
WERERSHIEOP T, &b < OLFERZER ORIHE 7 n Y =7 M a2z T2,
HRIOAFFTE D% G B O & DIFFEE G OE O FIZIN T, ZDFh E OIS
HRORHE L L THFEM AR > T D,

AN DFERA LA TE TR IV TN C b REEI 2B 0GB & B 5 FEER L T\ D,

1996 FFOTHEFE T 1 7T LAORELLLR, #14F v 7 ThY . REBRBLHHT TE—HoD
Woermy =2 ML T D,



THREET 0 7T AL, T - YERPIGERER O v v a v O ) = DOTERFREIC T A —D AL
TW5, TbbOTFHFE ORI 2 54%, QEEOHK, KUQ@REERDOAETFEDED
M LT s,

147127 A(The Engineering Programme) 1%, B —JiOIERENFIE, BRIEHFZT L O
WK B 3ARITIEN LT D, KT m 7T ALY T3 osushsy, SEOS
HZRFFERAR DA EVE N A REE -5 b DIZT D Z L 2 WREL LTS, FFFFC, A7 w7
T AX, R AN ORR A ISHER T2 Z L ZBTT2 0 . FEES B OW SR ALK
ORBLS HRYE LTV D, EHIT, FREHSIVDHT LWITEE 234k L, BFE —7 DRI
U CREM & Gl A 52, LBk 2 ERSMOMEE S B> T D,

HEELE~ 1 7' Z 2 (Innovative Manufacturing Programme) @ BE9I%, SEE#E O T525201
SERITIT DA LYV ORISEEE) & RFFHE L L~V OBBETEE ZHEE - ST 52 Lich D,
Z LT, WEICBT DREED /T —v  ADOYEHE R OEERF~OHRE LR SEH L %
Hg LT\ 5, %< OFsiibE s o % — (Innovative Manufacturing Research Centres)
DRALIE, ZD AR DTZOD—D>DT7ETH Y . 4 HETIZ, 16 OFHRRLERmIsEE o
— PRI TWD, FERGERAEINII AT A= TR Y . MIFEREIOREIT, 1,450 77
R R6 200 TR RETEHA TH D,

A7 T RO 7 v 7T A (Infrastructure and Environment Programme) (%, [EiZ& > THE
Hre ERAEOEOUEIRT HHEICE A TWD, K7 17T MIFH Alieie Akt %
HACIEZ T A LI b IR L~V E TORR% 72 LV ORTEZ R > T, ZOH
BERRODTZOIT, MFFEa Y =T AOBLITON TN D, €O LIciFE= s Y =7 A, 5

FfiFE K O —F =Y ROWZERHEZHAT L, SEFEITEZAT 5 AR — L Lo T D,

322 IFEETRTSLICETSFRES
TS BET DR TRAT, K4ERY FERo>TWD, ZOTEBMOZRERIONFRIFRKI R
TLBY THD, ZORPLIND LI, B - MR AT 28 AA 18% L b %<, KINT,

A BB (16%) . #kit - BOEEH (16%). A7 AL OE L% (16%) DIEL 8> Tnd,



Engineering Grant Portfolio by Theme

Systems Control and

Electronic Civil and Built
Engineering Environment
15% 16%

Process Engineering Design and
13% Manufacturing
16%
Other _

20, Electrical and Power

. Engineering
Medical and 6%
Healthcare Mechanical and Enyi ol

7% Materials Engineering nvironmenta

0 Engineering
18%
7%

The total value of the Engineering Programmes current grant portfiolio is £399.4M (£200.4M Engineering, £117.4M IMP and £78.1M IEP)

4 THFHBICRT DR —~ 2 & OTREG OEEG

(Hi#: Royal Academy of Engineering, 2004a,p42)

07, EFRFGE A A B U C BASAE B LVWVREEBIE, BFEBRFERE I CD 7 U 7 ¢ I~ A E THRIES
B0, Milfseie, EITEE SNe@ED SR 232 T TODITTEE o 2 =R —T DL TH %,
2O LB, ek, $EEMELE T 0 7T AR, 7 T ROREE T 1 T ML AR L By
— VT LOBNUZ L > TTONTE 2D, I T a7 I 558 U707 VT 4 AN~ AZERDT O DYAR— |

LML TE TN D,

7Ty N7 —LMMEBEIE, T a ST MIESE 1999 FEISEA SN, BIfE, YiEMBhaic S
K7my=2 MIK 60 F71ET D, AfiBIEIE, SBERIRHIIET — LISk LT, RERZRE SR 21TV,
HAoBLWT AT 4 7 OBERD T OEDOFHNM A2 2 LWV O WHICB W TENIA T = AL THD &
BEZONTE T, ZOFILOEHO G OMREHE 2003 FIZthE>7-, ZORBIE&OENT-RIZT=>H->
7o —OlR WEDOFEFEE R TOND L DI, A% T 2MFEEENE. Shb A LD THh-
2o ZORITE. I - MRS L. MBSO TR A IR LT MR v — T 2R T
DOBEEZFHRIEZT 5D LI L TCWAIIZE S L— 1L ENNETiRD Z L bk, Zo=H, 7T v
N7 — A, MBEOZ T TN T, £z, KA ERICBOTHLEGHES T D, 15



FERES N TS, 7T v N7 4 — LMMESIESE OO DT — 7 > 3 vy AR HHER L RER
. ZOZEREE, REDONKEZRL TS, 29 LtV —7 va vy 7OEREEL, T, 1%
1277 LOARHE - EETF—L L FRITET D EERTET — L L OFONRINRHGR O 72D D RZE RO
BEGZTRERCWDEZECH D, THT0 7T NIELR— 74 VA= b= o LR L T D,
TOO = Ny THBETHENL S, fEROD = R =y O O L MER S BIERR ST
Do WEHIRBIEBHRIEEN ST 2B aiHe b, T m s T MBI 28l ~— N —L v TEIB LT T

RN TWD, ZORINZIE, MizE TFEICBT % BAE VAT M0 (158) 2355,

A 7T ROBET v 7 Z WA ), LR, PR N— M=y TERRET L7200 L
WT IR —=FTh D, MR Y =T DI #HHT A o NOEUKY A7 =R DA MIED E TOIRE
PRI OV TERNL S ITZ, ZOF LN AT = A LE, RESHRMED & DWFEFE L, N7, A
PE, TR E o Tobfix 72 7RIV T 8T L < THRER LS D & S FFTERE DR E A3 I
RICIFhILD 2 L R FREAR D LD L 9 EZ LT\ D, FEFICSEEDOILFIIZE A, PEER, BUFEIT,
ZOMDOL—VHEEIN S FE DN TE TN D,

HHHEGE T 1 7T ME, BFOZ L OMfEE o —~D—FEFEOIR— h &) | D LURRD FIEATR
ST, Y71 7T ML DEEOR 5%, ZihiZ% < OFEEERABIETHHIZ b b3, &
& LTHED FROMITEE o # —~DAHJEL SN TE T, TOHEZ— 3L THEER T, filien = k
> 7 ZIROIAL Z AL L TWDIITE S V—T B 3el T DAV T e, BRI B 4FELL RIZo7- v —iE%a
DL WS TETIThiL, FO%E . b e ELFTID 5 #FETZIF QWL RIFE ThH -7, 12 OIfZEE
Z—~DENOEREMIIZ 5 LI TIThtvc, £l Fric/st 2 —0, Ernt, £3b 51
FEDOREE AT, B OB 2D 5 _ELINTE 72, BIfET 16 Ot —%@ LT, £ 1,000
FDEFENEFRFT AT TR Y . ZOMRESITEGIEERFOMOEENS LR TND, ZhbtEr ¥

—3 WL LTS E AT L E 2 —2%T 5 2L &> T D,

TR T 1 T AOFHBVEHEO NG E ST L CHD E, RRD L IR D, ZORIK, 7 VT L~
ANEET HIHEN G L CPRAL OEF PR > TNDZ EER LTS, U, 1990 4o, 10 i~
25 ARy REEEO TRE S ER T 7R & T RE R bE R LT 5, 30% % 8 2 2HIA T, 100
TRy RUEOTRE I TN TN D, BIRER T, F72, /I TRLEE THVET 5 THA 553,
L3 DI BT, KR TE~OY 7 "5 &I 250 L THRINS,



5—1 HBI&ORBIC X 5501

B DRI MBeRE | BRI 2EIE | @RI EE
<£100k 1511 31.4% 7.3%
£100k-£200k 1455 34.9% 21.1%
£200k-£300k 904 19.7% 19.2%
£300-£400k 250 4.9% 6.8%
£400k-£500k 205 4.3% 7.5%
£500-£600k 72 1.1% 2.4%
£600-£750k 59 0.7% 1.9%
£750-£1M 51 0.4% 1.3%
£1M-£2M 121 0.8% 5.4%
£2M-£3M 50 0.9% 9.0%
£3M-£5M 34 0.6% 8.5%
>£5M 35 0.3% 9.7%

At 4751 100% 100%

(Hi#i: Royal Academy of Engineering, 2004a, p44)

ks, TH - MPEERE GRS BT 0 BRI OMTE TROHERITRD L BY TH S,

X 5—2 4EERIOMIETREEOHER
BN HHHRR)

2000 | 2001 | 2002 | 2003 | 2004 2005
T% - YRR T u U A (Planned) | (Planned)
B Sra= /A N 445 | 588 | 49.8| 64.0 68.0 70.5
WSS T 1 7T A 365| 250| 115 16.2 16.9 16.7
A7 7RO T v 75 A 290 | 200| 17.2| 30.9 27.5 20.4
Ber 85| 11.0| 95| 117 13.4 14.1




Wy 440 | 415| 245| 285 29.3 30.8
b 485 | 460 | 320 389 36.8 37.0
R 470 | 444| 339| 394 38.4 41.5
T 535 | 675| 434 | 676 69.9 64.3
A=l 11.5| 159| 194 | 229 20.3 14.4
Fefhi B~ E R 1.5 20| 22 2.6 2.8 3.2
ZOMMDT 17T I 42| 14| 45| 206 13.0 6.9
RS 7 2 75 A

E-Science 10.0 5.0 7.0 9.9 9.9
BN 21.0| 20.0| 25.0 31.7 36.7
GEl 328.7 | 364.5 | 272.9 | 375.2 377.7 366.2

(Hi#1: Royal Academy of Engineering, 2004a, p51)
() 2002 FEELISEO TR, T 74— K« T v IV b U RUT T ANY —IZ b DR IIZehi B35 TR E O I EA13 T
- WBRR AR O IR SR e s~ SN Z L ICRED Z & [ARRIS, B FRIF IS O AT 7/ y— -
VRIS ~E SN2 SICEED T b, T2, B, b PR OVEMBISACEE S 2 FRASEIZ, 2002 FEICRBO TR 2 9 F
IR R L, BELRRTN4 6. 5 EIARY RO LTWA, THETar T A EHbET a7 T A A4 077 RO v 7T LD

BESti, 2001 LA I TS Z LICHbBEDZ L,

323 I¥EETOUSLIZHITHAHAEEDIKR

6 13, LFBET v 7T A X D452 T D HEIRE OF iz R LIcb D Th D, 72721
ZOT—ZIE, A7 07T ARNICEBT MBI A F— A T LI E L2 b O TIERY, BIZIE, #IH
MBI RN TIE, KOEVERASTS DL, e 2= LiZa s Y =37 MURD A F— AT
BT, ZORE TR N—TRNIUIZL S OBEFHFREN G ENTND TH A 92, EENTEE L I3R

YA



Demographics of Engineering Programmes
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X6 LFEET 17T MBI DHiBhe %5 ) T % EAEATE R OFHikERL

(Hi#t: Royal Academy of Engineering, 2004a, p47)

E BT W5 E 2 L TOMTEE DR R CHD & K 40%D TATIFEE 1L 45 UL T TH 0 L £ 20%
M B5 LA EE 7o TN D, TEIERE RS & EE - BUESIFICB VTRV ST, et R BRIE TR
D TEVEL 2> TUIND L OO, FHFAERR OB ZIUT ETEE/2EO D H 5 DI TR,

Demographics of Engineering Research Community
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T WSR2 & OFTATEE ORI E S (L Royal Academy of Engineering, 2004a, p47)



Demographics of Engineering Programmes Research Community
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8 WIS E Z & OFATIITEE ORI (HiH: Royal Academy of Engineering, 2004a, p48)

324 IZFEHETOYSLIZEITAHEREROIRRT

TP, BRI R KV | FRB B S R RIATON TV D 0 T D, £ D BARTE
I I E EN D,
WEETIITemE), ko —oar Yy =T Ak Ui, FEERE L O
FE3 CASE %3524 (Industrial Cooperative Awards in Science and Engineering, FEFIEHERFIEIC
WEET D EITKRT 27D K 5 e, PEFEEEOILFEHE A F— L4
TEAE A D A — L ORI
ELEAF—2A
TrIT7— e N= vy
T - R II RS T K DMFERRR MBI B L T, L B COILFEIZEI R LI, [FIRE
BT K DTS MBI AT 01T D ILFEWFFEI T D ILHEIG & R TE LS REV, Lot

F—BEREE LT, BB TH 58% D 7 1 = 7 s EFRIE TH 5.



Value of Collaboration to Engineering Programmes Research Grants
Size of Portfolio, Collaborative Portfolio & Collaborative Contributions

Value of Grants and Collaborative
Contributions (£ million)

Civil and Design and Electrical and  Environmental Mechanical and  Medical and Process Systems Control Other
Building Manufacturing Power Engineering Materials Healthcare Engineering  and Electronic
Engineering Engineering

‘ O Total Portfolio M Collaborative Portfolio O Collaborative Contribution ‘

9 THMET R T NIRT DTN E T & OMBhERER, SERTERBI SRR OSERTIESED 5 D H

BEED:  (H#i Royal Academy of Engineering, 2004a, p49)

R, BEIRLE T 1 7T AN, HEFSEREEIC W TR S KRERES A2 EDTWA, FL T2 9 LI-ff

B, BRENSOEEITEEESE2FBN L TD, 77 RU0BRET 0 7T Mt T 7n /7 650%
< OILEWFFERIBI S A HED, FI-FOfEFRE LTE D %L OILFENIEE S 5 LEWFEE ) BTV 5,



Percentage Contributions to Collaborative Grants
Analysis by Theme and Programme
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‘DEP W I[EP OIEP OEngineering Programmes‘

Percentage Contributions to Collaborative Grants (%)

10 THERET 1 7T MMIIBT H0F58508 2 & OSLRNFFERBIEI 6 2 IRFEIIZESE b D& &5HD

el (H#i: Royal Academy of Engineering, 2004a, p49)

WFFE5 8 i, TR 1F0D K 9 72 el R B IR B TR D (5 6D 2 BB IMHBh &R D 30%FEETH 5
S, FEFEMR MR E 7 a2 TR, 90~100%ITE L TV 5, K « BRESBEFTIE. 5h%FRE
THDHN, TNTHRB, 15 - YIRS ERERIC BRSNS D% A>T,

325 AMEROKER

THBE T 0 7T NI E, —EOEFEE 2 BEEZE L T To T\ D, L - YRR ATIEaRS
D34 C3E (Doctoral Training Accounts) #4175 CW AR FADOL L, 2—V—H 1 K& D
FEIFZEZ F20E LT D, SiiisbERfset o Z —O&EIL K&, BEE CASE $EHEAICB\W T, B3I
% L CEBEESEIMT A — L LieoTEY | Gt T 52 OWEFEGAXT—LADBUEFHET 2, SEFENZE
VBT 5 157 - BRIt RS OBAk A ¥ — 2 (Collaborative Training Accounts) Tid, LA T D53 %
T ARMEEE 21T OBk L TE B 21T > T\ D,

G 27 N T
SRR T
TKEERNT M OBl T

Hlgk T



FHARL L% (Formulation Engineering)
fsd T AR OEFEDTHO T4
RAF T AT H:

SAF NT2E

JtiE(E T

AT AT LT
FOHTHY AR BT

Ji R N O T

BRI

FERRSR R T

B L~LDTHEZIE (Masters Training Packages) (22T & HAEITILFENFTRIIR D B AF— 4
(Collaborative Training Accounts) (ZHAIAEN TV D, AEL LUV TOHEIITE T 1 7T LO#ENE 215
B0, BELTEATHWAEALH O TIEBIITIUZEL 1T, &G - B, K - B0
ENENBY DTl T NEWEL, K& Lo TD, )i, B ORTEN T 2058 Tk 2 f: L

AN

326 EFEHEDEAKMS

T 7 TT— = b=y AR BRSO B AR O R OTE S X D RIEREDH S &
DI EEEE Lo, IBAWIEEIFIEOMAAATH D, TiUudid, SRR, K7, TReERIAR, 3
SRR OMEZEN S LT 5, 20 82 5250872 13— L TV DD, < DA TS Ch 2,
BARRICIE, ERERR. IMPACT(= =1 RIZBIT 2890, CRYSTAL(Z U —> % I & b U —DHf5E),
Mini-waste (EJROF AT 2898) . PowderMatriX (7 I v 7 AP BT HA15E)
Pro-Bio(/ 31 Al DAFZE), INSIGHT(NA A/L—7" MEHZEET D50, FIRST(AY: -4+ bk
70, IR O ADVANCE  (Wi2e5 i e O'H B BAAEHI BT 208) 72 EaMThi s,

THEE T 1 7T M, EFEEOEED =D L V= b =2 o T OH 0 AR L T D, HRlg

B 3— N — o T OREES, 15 - WERI A e RS L OVESER & O CilE 2 FINCIEV IThi T
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NEfsE =14 5tk | R&DIFE 7wk ESEA
Em | (E&m | hE
(%)
1 Pfizer 25,243 3,984 15.8 XE
2 Johnson & Johnson 23,385 2,617 11.2 b JE3|
3 GlaxoSmithKline 21,441 2,791 13.0 17¥FYX
4 Roche 14,101 2,153 15.3 RAAR
5 Novartis 13,890 2,098 15.1 AALR
6 Merck 12,561 1,775 141 *E
7 Aventis 12,553 2,060 16.4 FI52A
8 Bristol-Myers 11,672 1,273 10.9 XE=
Squibb
9 AstraZeneca 10,530 1,928 18.3 17FYR
10 Eli Lilly 7,029 1,313 18.7 XE
17 | REEHKITX 5,453 648 11.9 EES

Source: DTI, The 2004 R&D Scoreboard
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7 HAR U728 - PHEASG OERA~ ORI ST D,
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FEOMEE] - MBI 2B T F— =X a 3BT 2 72O DEE O —E XA TH 2,

BESEMEIR L 7 1 7' I (Waste Resources Action Programme) (%. VU HA Z M OmiEEiERELT 57~
DOBRFDOA =3 T F 7T 5,

5.3 BRIEERGT LARME(L

531 RFRBHHEREIZONT

A XY AEUEREHE (British Standards Institution : BSI) &, FUERaEEEICHEDS < HFAEM (Joint
Implementation, JT), 2 U —>Fi% A &=L (Clean Development Mechanism : CDM) J& ONCHEHIHE
15| (Emission Trading) (2B LT, ARAEPEH BRI DR8I & 2002 472 b33 L T& T\ %, EU
IZBT DHEHHERG | A ¥ — LD FTIE, M, A XU ZEERREOLN 1159 T b b O FLR Y
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532 FHETTAEL AR IR 1T BIERIEDENFE(CSE,2005)
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%, BlATD BST000 >V —R1E, KV IRERRFHERO a7 MMextgil LTBY, BS7373-1 LT
BS7373-2 [FELGHERICER L TIND b D, WIS T A T A 7 VAR R L7 BE - fHSE - A -
BEZEHELEE (Manufacturing, assembly, disassembly and end-of-life processingMADE) (2[4~ % BRI
HEbLEbT b0l LUIRH0THhDH, B BS8887 1 2005 FEWIE L TITII/NT Y v 7 « avPLr—
T aTEELND ZLITRoTRY . ZNNEEROCRRFO T 0t AT A TYA I NVDE R ZEANT
DR CTOREHERIE L 72 5 TE T Do,

A ) AFRYERIC LD BS888T FEOMFNIER L Tix, Fpirlne L%t % — (The Centre for
Sustainable Engineering) NEE/RT R AL P—LE2FHEDHTND, [l 2 —iX, 1984 FRICER T DA%
FIZL VRS NIFFERIEUATH 5, JeEREF - BrEibiFt > % — (The UK Centre for Economic and
Environmental Development (UK CEED)) (Z35(F 287 REZH L~NVDA =T F7Th Y | FEERE
B C XV Rt FTREMED & D BT A BRI T2 Z L 23R T2 Z L A iYL LT %, BS8S8T BIFEERIE,
(RSN ETORIR (=% —, MEL K AWFWE. KW, SR (CB89 2 A et
WERIIAND LT, BIFcRs bo e Hisshnsg,



BS8887 1%, [EXFH# TGO T2 H R %) &2 BE Lo bDTIERL . £ VAT 1 U2
ZRHTIeZ LB LRV, HENE, 207 A% U TAELAHENS bON, EHEREZ R LRI, &
KENR S B BREEEFRDOEWVIE T BEORTA~ B LHZ T2 b D &R0 15 BIF T 5 2 8D ThH D,
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Z O, BREZRE LWRLLEREHI BT DL, Ffe iTReZeiaHcBi+ 2% — (The Centre for
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FHZIBIT D BB & e kA b L T2 & ek L COBMERIT AIRER B0 U Y — R 242 i L T D,

5.4 RETFEPHEB IR BEHG AJREMEIC R4 2 BukH A

T V=T SR ATREZR BRI AR DRI Y M T L SNSRI R B L LT, ENL LT

—E, BIRIE, oG HES . BERZRIEMR S 20K 9 OB Z Loy LIt L”
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FRESR DN T HIL TN D,

[FIFEFIZ & D 2005 4F 8 H b, AR R BINED T O OB &, MO, FHEM - U1 7L -
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The Richard Dimbleby Lecture for 2004 - Engineering the Difference by James Dyson -
broadcast on BBC ONE last night (Wednesday 8 December).

It's fair to say none of us would be here if it wasn't for an engineer. John Logie Baird. A
bit of a crackpot. But if it wasn't for him — and several other inventive engineers — there

would be no television.

Without TV, the BBC might not exist. In which case, I wouldn't have joined millions of
viewers watching the Queen's Coronation in June 1953. Stuck in remote north Norfolk,

it was the first time I'd seen a television.

The experience was made all the richer by Richard Dimbleby's commentary. Over the
next few years, he became a regular fixture in my mother's living room. As the
presenter of Panorama, I'll always think of him as the face of serious television in my

youth.

Had it not been for television, it's fair to say Richard Dimbleby and his sons wouldn't
have made their reputation in quite the same way. And this lecture, held in their

father's memory, wouldn't be taking place.

Logie Baird started quite something, when you think about it.

And here I am, the first engineer to deliver the Dimbleby Lecture. And look... I'm not

wearing overalls.

If it alarms you to have to listen to an engineer, let me reassure you. Like you, I once
thought engineers were quite beyond the pale. My family were all from a liberal arts

background. My parents taught the arts.

And as a schoolboy, I didn't know what an engineer or even an architect did. I was a
Classics scholar who went to art school. While at the RCA, T accidentally discovered the
glories of making things. And I can tell you it was quite a shock when I realised I was

getting interested in engineering.



Now, as I said, no engineer has ever stood here before. And the last industrialist to
occupy this spot did so nearly 20 years ago. I can't help thinking, that long absence says

something about the way we regard engineers and manufacturers.

Manufacturers and engineers make things to improve our lives and create wealth. But
they're less important to us than those who occupy their time writing about it or

worring about it.

It was this disregard for the engineer's creation — the manufactured object — that led me

to stand down as Chairman of the Design Museum a month or so ago.

There are two sides to the design coin. There is serious design — making sure that the
manufactured object performs its task in the best possible way. And there is styling —

the essentially superficial task of making sure something looks attractive.

Both are important to me. After all, my wife is a rug designer and an artist. My

daughter and son-in-law design clothes.

However, the Design Museum was set up by Terence Conran to champion the

manufactured object.
There are dozens of places that examine style. The V&A, art galleries, newspapers and
style magazines. There are very few places that focus seriously on how and why we

make things.

I felt the Museum was failing to get the right balance. I still care deeply about the

Design Museum, but in its current guise, I have little to contribute. So I stepped down.
A day or so after my resignation, I turned on the radio. When I resigned, I had
mentioned a Constance Spry exhibition and now the Today programme was

interviewing two flower arrangers.

The interviewer cut through the florists' proclamations, about the life-enhancing effects

of lilacs, to ask a very pertinent question.

Can you really, he asked, say that flower design is as important — or even the same — as



designing an aeroplane?

Their answer? "Of course it was."

I knew there and then that my decision to go had been correct. And that it said

something about our appreciation — or rather lack of appreciation — of manufacturing.

My resignation caused quite a rumpus.

At the Museum, the visitor figures shot up by 50 per cent! Butlers Wharf had never

been so popular.

Meanwhile, in the press, my departure was being deconstructed as a clash between the

past and the future.

I was told that styling had usurped engineering in the
latter half of the 20th century. And that it went deeper than just a change of fashion.

My values of technology and manufacturing were old-fashioned, they said. And if our
economy was to succeed, I had to realise something:
"The future prosperity of developed nations, rested in the hands of stylists."

"Engineering belonged in the past."

Yet here I am. Someone whose recipe for success, has been to make things that people

want to buy.

Not because they look better — although of course I hope they do — but because they

work better.
I have spent 35 years making things in a country that often has little regard for its
manufacturers. It has left me more convinced than ever that engineering is this

country's future.

And that styling for its own sake is a lazy 20th century conceit. One that has passed its
sell-by date.



This world is driven by technology.

We have no choice but to shake off our obsession with styling. And to focus on creating

new more-advanced products.

The first thing we must do, is divest ourselves of several lazy misconceptions.

What kind of deceits?

"That the 18th and 19th centuries were a golden age of manufacturing."

They weren't.

"That Britain once led the industrial world. And that we really knew how to make

things well.”

We didn’t.

"That we are a nation of inventors, more creative than anyone else."

We're not and we never have been.

"That the service and creative industries — there's an oxymoron for you — can replace

manufacturing."

They can't.

"That long-lasting wealth can be consumer generated."

That's just plain naive.

"That engineering doesn't have a place in a post-industrial society."

Rubbish.

"That the industrial future belongs to companies producing intangible goods such as

computer software or information."



More rubbish.

It is essential that we dump hoary old myths if we want to maintain our wealth, power,

and influence over the future. This evening I'll explain why and how.

Unlike most of the commentators, I have 35 years' experience of making things. And it's

taught me a lot.

However, the biggest lesson came four years ago when I located our assembly in

Malaysia.

Much as I was resisting the change, there were very clear reasons why we had to change

direction.

We needed to invest heavily in research and development. But our manufacturing costs

were going up and our market place prices were going down.

And we were trying to expand our factory in the face of local planning opposition.

Meanwhile all our competitors were manufacturing in China, while we were watching

our profits go into freefall.

I could see our demise.

But the biggest problem was that we had no local suppliers.

Our British three-pin plugs were made in Malaysia. Our polycarbonate plastics came

from Korea. Our electronics came from Taiwan. It was a logistical nightmare.

We needed our suppliers on our doorstep so that we could drive them to improve their

quality and keep pace with technology.

In the 1970s, when I was developing the Ballbarrow, I needed some bent metal tubing. I

got in my car and went to Birmingham.

In the space of a few streets, I found workshops and suppliers who between them could



provide the tubing, cut it, bend it and coat it. It was an extraordinarily vital

environment.

And it was absolutely essential to the small engineering entrepreneur.

You might ask what happened to these British suppliers and subcontractors? Quite

simply: we drove them out of existence.
Employment and property laws made it difficult for them to take on extra staff and
premises. They needed a tax regime that appreciated the volatile nature of their

business.

Instead, Governments imposed PAYE and hammered them with high interest rates,

year after year. By the mid-1980s, most had gone to the wall.

Moving Dyson production abroad was a tough decision. Most especially because I had to

make 550 people redundant.

However, it meant we could cut our costs, and expand our production. We could invest in

R&D and employ more staff.

The upshot is that we now have more people at Malmesbury than ever. All of them are

in higher-skilled, better-paid jobs. Most are scientists and engineers.

They contribute more to the local economy. And as a company we pay much more in

taxes than we did four or five years ago.

In Malaysia, the biggest benefit has been that all our suppliers are within ten miles of

the factory. Some were there anyway.

Others we developed, such as a tent pole maker. We got him to make our
highly-engineered telescopic handles. And he turned out to be much better than our
previous German suppliers.

At this stage, the benefits are obvious. Our engineers and scientists are in Wiltshire.

For a company that depends on innovation, that's what counts. The know-how 1is here.



It's British. It generates money for the British economy.

Thousands of other companies are doing what we were forced to do. From Doc Marten
shoes and Hornby train sets, to Sony's high-tech electronics, they were all failing to
make things competitively in their home markets, and moved their production to China.
This shift has led to a huge period of wealth creation. But it won't last. Why?

Because countries such as China have already mastered low-cost production.

Now they are buying Western know-how — the joint venture between Shanghai

Automotive and MG Rover is primarily to secure rights to Rover's technology.

Chinese companies are also copying Western styling. I should know — I'm constantly

having to stop them.

Their universities are churning out vast numbers of engineers and scientists. And

they're good.

They're taking on Western companies by snapping up Western brands.

Today, a Chinese company bought IBM Personal Computers lock, stock and barrel.

Manufacturing, management and the brand.

Chinese corporations have bought Thomson and RCA televisions, Dirt Devil and Vax

vacuum cleaners, Alcatel cellphones, and Dornier aircraft.

To survive against them, we can't just rely on shallow styling. We need technology and

design that they don't have.

As long as we continue to innovate and produce products that have better features and

work better, we can compete.

Our only chance for survival is better engineering.

Now I'm frequently told that championing manufacturing is yesterday's game. That we

live in a post-industrial society. That the service and creative industries have replaced



manufacturing.

Well consider this:

Of the world's ten largest corporations by revenue, nine make big, heavy things. Like

cars or ships' turbines or computer hardware or consumer electronics.

These companies rely on their engineering and their technology — not their styling — for

their wealth. Only one — WalMart — is a service company.

Look at the most profitable companies and again the facts speak for themselves. In the

top ten, only three are service companies.

And as for the world's least profitable company? Why it's Vodafone, a service company

that made a loss of more than 15 billion dollars last year.

So why does Britain need a manufacturing industry in this supposed age of the service

economy?

My answer is simple. We have no choice. Only one in seven

British jobs is in manufacturing, yet they generate nearly two-thirds of exports.

Manufacturing creates the wealth and spending power that feed the service industry.

It's obvious. The rest of the world relies on manufacturing for its wealth.

Why do we think we can be different? If we want to maintain our position alongside

other leading nations, we've got to join the rest.

We must take steps now. In ten years time China, with its mantra of employment over
profit, will not only be the workshop of the world, it will be the technological
superpower.

And what will happen to us?

Britain's service industries will wither without their manufacturing customers. Call

centres and software developers are already disappearing to efficient service economies.



Such as India.

Innovation will be stifled.

We will be surrounded by products that we have not made. That's something that is
already culturally destructive. Ultimately we will be at the mercy of the buying habits
of Chinese shoppers.

The impact on the trade deficit will be ruinous.

The loss of manufacturing expertise will compromise our military strength.

History repeatedly shows the correlation between a nation's wealth and its diplomatic

and military powers.

Before the Industrial Revolution, Britain accounted for just one fiftieth of the world's

manufacturing output, while China spoke for a third.

Fewer than a hundred years later, China had been invaded by a small British army.

Its industry was now backward. Britain, with two per cent of the world's population,

was making nearly half the world's goods. And politically we led the world.

So if we want to protect our quality of life and our influence, we must maintain our

average wealth — our GDP per capita.

The only sure way to do that, is to continue to innovate and manufacture.

I believe manufacturing is the future, not the past.

And we need to be clear what manufacturing means in the 21st century.

It boils down to three models:

Firstly, high-tech manufacturers such as jet engine maker Rolls-Royce. These survive in

the face of lower-cost economies simply because they have the engineering know-how.



The RB211 jet engine was a revolutionary leap of technology. Airlines value features
and reliability over price. As long as Rolls-Royce maintains its engineering edge, it can

manufacture in a high-cost economy.

Then there are companies like Dyson — creating products in Britain, but making them
abroad. We've pared our costs to the minimum but we've maintained our head offices in

our expensive home nation.

Why? Because we've spent more than a decade building up a highly-talented team of

engineers and scientists, to develop our technology and ensure our future.

Finally, there are companies such as the stylish Apple. Outside contractors do their
manufacturing and engineering. Apple maintains its value by marketing its brand

expertly.

However, in my mind this could make Apple vulnerable. If a rival makes a significant

technological leap, then styling and branding will count for nothing.

So again it's plain to see. In all three scenarios, only innovative engineering will

guarantee a future.

But to get engineering and manufacturing right in the future, we need to recognise our

strengths and failings in the past.

I am convinced the industrial revolution happened not because we were a particularly

inventive or industrious nation, but simply because of circumstance.

By the early 16th century, we'd cut down most of our forests. The Royal Navy had built
the fleet that defeated the Spanish Armada. We were constructing wooden housing and
using charcoal to fire blast furnaces. Our timber stocks were so depleted that,

Parliament passed laws restricting the use of wood.

We had little choice but to turn to coal to fire the pottery furnaces, and to power the

textile looms that were emerging in the Midlands.

Necessity was the mother of invention. We developed the steam engine to help us mine

that coal. That triggered the industrial revolution.



As luck would have it, this spark of industrialism coincided with a period when Britain

was hitting its imperialist stride.

In this virtuous circle of confluent political and industrial needs, industry grew at an

incredible rate. The Empire expanded rapidly and we created many inventions.

Our imperial ambitions were fuelled by our industrial might. And vice-versa.

The Empire provided plentiful raw materials, and a captive market.

The growth in manufacturing capability was extreme. It is tempting to suppose it was
the result of adept management. Or the skilful exploitation of our engineering

know-how.

That would be a big mistake. It happened because the conditions were so right that it

was almost impossible to fail.

It was nevertheless a period of great creativity. We have a lot to be proud of. For 200
years we dominated invention, science and manufacturing. Like no other country before

or possibly since.

From Newcomen, Watt and Savery's development of the steam engine, in the early 18th
century, to Fleming's invention in 1904 of the vacuum diode. Britain ruled each
successive wave of technology.

Behind all these, are fascinating tales of human ingenuity and determination. But,
above all, these inventions came about in Britain, because the conditions at the time

were absolutely right.

Crucially, few were the result of particularly clever engineering development. They were

the products of good craftsmanship rather than scientific investigation.

It was more a culture of gifted amateurs, than dedicated professionals.

And it meant we repeatedly failed to capitalise on many of our best ideas. A British

curse that persists to this day.



For example, we developed every major innovation in the iron and steel making process.
Yet our steel industry failed to adopt them with the same gusto as its counterparts in
France, Germany and America.

We were soon left behind.

We lacked initiative. We had a ready supply of raw materials.

And we had an Empire on which to foist our goods.

These were conditions that bred complacency.

And lo and behold, by the late 19th century our volume of production had fallen behind

America.

To make matters worse, we were failing to educate the next generation. On the eve of

the First World War, Germany had 60,000 university students. We had just 9,000.

German universities turned out 3,000 engineering graduates every year.

In England and Wales, only 350 students secured first and second class honours in all

branches of science, technology and mathematics — including engineering.

Our industrialisation had boomed with the expansion of the Empire. And so it retreated

with the decline of our imperial power.

By the end of the Second World War, we were in a sorry state.

Having founded reasonably good car, aerospace, textile and shipbuilding industries, we

seemed to give up.

My theory is that by 1945 everyone was exhausted. After two world wars and a

depression, a desire for security was endemic in society.

We were encouraged to get a job that promised a safe future — accountancy, law,

medicine, the foreign office or some other part of the civil service.



We sought refuge in the comfort of pipes, nursery food, big fat armchairs in stuffy,

overheated rooms and low-risk jobs for life.

We'd become lazy and we failed to capitalise on our wartime inventions such as

penicillin, radar and computers.

Meanwhile, grammar and public schools groomed us for university. We were encouraged

to become middle-class professionals and to avoid industry and manufacturing.

When I was at school, my teachers told me that if I failed my exams I'd end up in a

factory.

They conjured up a ghastly Dickensian image of grime, repetitive tasks, lousy working

conditions and book-keeping on thick ledgers on high lecterns.

Well I proved them wrong.

Somehow I passed most of my exams.

And yet I still ended up in a factory.

In fact, I built one.

And as a manufacturer, I've had to get used to the brickbats that I heard bandied as a
child.

The most prevalent of which was that manufacturing was exploitative. Oh, how we

liked to paint a picture of being "under the thumb of big business".

Even as a child, I never quite understood why anything to do with industry was

portrayed as a dark, evil thing.

But if someone made money from 40,000 inherited acres of prime farmland, or from

retailing, then somehow it was morally acceptable.

And then we nationalised our major industries.



In one fell swoop, we killed entrepreneurship.

As a result of all these attitudes and conditions, we failed to benefit from the great,

international, post-war, economic boom.

While the economies of other countries were expanding, ours was contracting.

Much of it was down to our dwindling manufacturing base.

In 1950, we produced a quarter of the world's exports; in 1970, just one tenth.

By the mid 1980s our international goods trade was in deficit. Fast forward to today.

We rely on our service industries to prop up our alarming trade deficit. And this sorry

situation, is often presented as the conclusive argument, that we have tipped from a

manufacturing economy to a service economy.

Time and time again, I'm told Britain can rely on service industries.

"It doesn’t matter if we buy all our low-cost goods from abroad," I hear.

"We can rely on our service industry to finance it."

It has become a paradox of our age.

The number of 'made in...' labels in shops, is no longer an accurate gauge of a country's

economic output.

So how can we continue to generate wealth when we're making less and importing

more?
A commentator recently gave an example. Buying a plastic model of Professor
Dumbledore, the Harry Potter character, costs around £10. Doubtlessly it will be

labelled 'made in China'.

But according to the commentator, the retail and wholesale margins, royalties, design,

advertising and promotion will contribute £7 or £8 to Britain's GDP.



Well I'm sorry to disillusion everyone who believes this argument, but as a
manufacturer who operates in 37 countries, I know from experience that this isn't the

case.

The retailer's margin would be tiny. And it might well be Toys R Us, Amazon.com or

some other non-British company.

Most of the distribution costs will be spent shipping the toy to this country.

Advertising and promotion are likely to be co-ordinated in the manufacturer's home

country.

And 10 per cent or more of the cost will go to Warner Brothers.

All money spent abroad.

And there are other reasons why the argument is short-sighted.

First, we spend much more on big, expensive engineered things than we spend on cheap

goods such as plastic toys.

Things like: cars or aeroplanes, or the glass and steel used to build skyscrapers in the

City.

And if you buy something substantial, then the proportion of the total cost spent on

distribution and marketing, within Britain, is minuscule.

But there is an even better argument for supporting our manufacturing industries.

Just imagine that a British company was manufacturing the toys.

Then, instead of scraping a few pennies off each doll sold here, we would be recouping

the revenues from every Dumbledore sold anywhere in the world.

But I am not arguing that we have to manufacture everything in Britain for it to

continue to generate wealth for us.



What we need is companies that make their money from manufacturing. Even if they do

their assembly elsewhere.

Manufacturing companies and entrepreneurs need to have their ideas here.

Do the engineering here. Develop the technology here. Oversee the production from here.

Plan the marketing and organise the selling here.

Then if they sell their Dumbledores — or their cars or aeroplanes or televisions —

anywhere in the world, then the revenues return to this country.

And the people doing those engineering jobs are highly paid. More than the people doing

the retailing jobs that the commentator cited.

But instead of appreciating this simple fact, we have created a strange society.

One in which economic growth relies on us continuing to spend ever greater amounts of

our money shopping.

Napoleon wasn't quite right. We're not a nation of shopkeepers, but shopaholics.

I'm as guilty as the next person. I like nothing more than a trip to the shops. I often find

myself lost and overwhelmed in DIY stores.

But I am convinced that our love of retailing is part of the reason for our lack of interest

in engineering and manufacturing.

We say that we're heading into town for a bit of 'retail therapy'. What we’re really doing

is going for some product therapy.

But the phrase 'retail therapy' reveals our true motives.

We are as turned on by the act of buying as by the goods we purchase. We have become

divorced from the producer.

Just try it yourself. When you show off some thing you've bought, I guarantee the first



question will be "Where did you get it?", not "Who made it?"

The inference is, that if you bought it somewhere expensive and exclusive, then it must

be good.

The perception is that the shop makes the goods, not the producer. The producer is

eclipsed by the massive retailer.

Yet making money from retailing or the City is admired. While making it from

manufacturing is not. Clean money is okay, it seems. Dirty money isn't.

"Not bad for two years' work," said Philip Green, when he made £460m in two years

from his investment in BHS. The general reaction was good luck to him.

Maybe it goes back to the Florentines teaching us the business of trade.

Trade, of course, predates manufacturing and has always dominated it. But it's pretty

pointless if we don't make anything to trade.

So China breathing down our necks. The only way we'll be able to sell our products is if

they have better technology and are better designed.

That means investing in engineering, and engineers, to ensure we don't repeat the

mistakes of the past.

What do we need to do to ensure we get manufacturing right in the future?

The first step is to address the shortcomings of our education system. And to use it to

change attitudes.

Actually, it is one area of our culture that has vastly improved its approach to
engineering. We have a generation of children who have studied Design and Technology
at school.

I'm also heartened by the changes taking place on our university design courses.

They have recognised that styling, as a separate entity, was an invention of the latter



half of the 20th century.

And that it was essentially about putting a tired product in new clothes.

Most art and design colleges are now moving from teaching industrial design to
teaching engineering design. It's not just a name. They are actually teaching
engineering.

The Royal College of Art was in the vanguard when it devised a joint course with
Imperial College. It draws on Imperial's engineering expertise — something I did myself
when I was at the RCA.

And they have been followed by the best design colleges around the country.

Brunel, Newcastle, Southbank, Glasgow, Dundee and Leicester are all changing.

Five years ago, students got away with turning out conceptual designs. Few of them

worked. They were entirely styling and marketing exercises.

Nowadays, students have to make breadboard prototypes that work. Then they think
about the packaging and styling.

But there's more we could do at schools and universities. I believe we force our children

to specialise too early.

By the time they are 14 or 15, our children have been pigeonholed. They are either

scientists or artists.

It limits their choices. And it doesn't create the kind of rounded characters that make

innovative, lateral thinkers.

After all, the Lunar Men, who made the discoveries that set the industrial revolution in

motion, were polymaths.

The arts and science divide has done such damage to this country's prosperity.

Look at the countries where engineering is held in high esteem — France and Germany.



Most pupils continue with some science instruction right through school.

They are countries with a good vocational teaching tradition.

We also need to develop a culture of rewarding failure. For too long, we have valued

effortless brilliance, like the Oxford double first. Not the dogged determined slogger.

It has created a culture in which "having a strong work ethic" is a term of insult.

But the fact is, the B grade students are the most successful in life. They make the best

entrepreneurs. They have learned to persevere and they’re not scared of failure.

Thomas Edison summed it up brilliantly: "Invention and success are one per cent

inspiration, 99 per cent perspiration."

Most successful entrepreneurs have overcome several failures.

If T had given up on prototype 05126 I wouldn't be standing here tonight. It took one

more prototype to really make it work. All that taught me a huge amount.

We need to encourage children to be different at school.

In subjects such as Design and Technology, I think students should be marked by how

many mistakes they make.

It's what they learn from those mistakes that's important. Not how quickly and neatly
they complete the task.

We need to instil an ethos that learning should be through experience and experiment,

rather than by rote.

Educating our children to appreciate engineering is only the first step. The next is to

change their attitudes.

At the moment, the arts are more important to us than science. or engineering.

Just look at the front page of this week's Sunday Times. Two articles.



On one side "an extra 125 million pounds for Theatreland." On the other, "funds for

sclences at universities to be cut."

Since 1997, we have closed 18 physics departments and 28 chemistry departments.

As a result, we now produce only 3,000 physics graduates a year. Compare that to an

astonishing 15,000 psychologists!

And it's going to get worse. Yet more science departments are due to close.

Again, long-term prosperity is being sacrificed at the altar of short-term gain.

A quick buck.

Certainly it's an attitude I encountered again and again when I was starting up.

And it brings me to the third step in my manifesto for manufacturing change.

We need to encourage manufacturing investors. And to make them think long-term.

Twelve years ago, I was trudging from venture capitalist to merchant banker.

I was seeking funding to manufacture my vacuum cleaner. A delightful American called

Bob Peyton was also looking for money.

He wanted to expand his chain of pizza restaurants.

I wanted to build up something with a potential worldwide market.

My business would not offer a return for several years, whereas Bob was promising a

relatively quick buck. So guess who got the funding?

And it hasn't changed.

Banks and venture capitalists are not going to invest long-term unless we give them an

incentive.



To do that we need two things. Tax breaks on long term manufacturing investment. And

lower interest rates.

Permanently.

As T explained in evidence to the Monetary Policy Committee, manufacturers quite like

inflation. It's interest rates and the exchange rate that bother them.

Inflation means our borrowings get smaller, faster. High interest rates, on the other

hand, hamper investment.

And high exchange rates create the double whammy of less

revenue from exports and more competition from cheaper imports.

So it seems to me utterly bizarre that we set a target rate for inflation.

And to achieve it, we try to use interest rates — a blunt instrument at the best of times.

It should be the other way round. We should set low targets for interest and exchange

Rates.

That will encourage investment in manufacturing and R&D.

At Dyson, we invest 12 per cent of our turnover in research and development.

It's a fortune by British standards. British companies invest a meagre 2.1 per cent of

turnover in R&D, less than half the international average of 4.3 per cent.

Yet it's been shown that companies which invest in R&D repeatedly outperform the rest
of the stock market.

So there's a good reason for the City to take a longer term view.
The Government already gives a small tax break for R&D. It needs to be extended to

cover not just innovation, but devising step by step improvements to existing products

and the consequent re-tooling.



It's what made Japanese products so successful.

But without support for on-going research, it is much more productive for companies to

invest in advertising.

It offers a short-term sales gain but provides no long term

investment in our future.

The Government could take genuine steps to encourage R&D investment. Then we

could turnaround one of the most depressing signs of our diminishing inventiveness.

We file fewer patents with each passing year.

And in terms of patent applications per capita - probably the best measure of a nation's

inventiveness — we are fast slipping down the league tables.

A few years ago, Britain was in seventh place, behind Luxembourg and only just ahead

of Monaco. I'd be tempted to ask you to name a famous Monegasque inventor.

But that would be to highlight our sorry state of affairs.

But it needn't be like this.

We can get it right.

All we need to do is give engineers a free hand.

We need to encourage more people to become engineers and scientists.

And to encourage manufacturers and financiers to invest in the future through R&D.

We're already taking the right steps in our schools and universities. They have turned

their backs on shallow styling.

They have realised that the future belongs to people who make things that work better.



The cultural change has long been apparent in architecture. It has abandoned the

hollow styling obsession of post-modernism.

The best architects now make a feature of the technology that makes their designs

possible.

And look. A bridge in Gateshead won the Sterling prize.

It shows that in the field of architecture, technology and engineering are shaping the

future.

Now we must do the same for the manufactured object.

We got it halfway right in the past. If we recognise our failings, we can do better in the

future.

Manufacturing and engineering are about brains, not brawn or looks.

And the future belongs to those who use their brains best.

Rise up engineers!
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