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MAIN FEATURES

EXPENDITURE ON RESEARCH
AND DEVELOPMENT (R&D)

HUMAN RESCURCES
DEVOTED TO R&D

PURPOSE OF RESEARCH

Expenditure on R&D carried out by Government organisations
(GOVERD) in Austraiia in 1994-95 was estimated to be $1,965m at
current prices. This represented an increase of 8% over the two years
since 1992-93. At average 1989-90 prices, R&D expenditure was
estimated to be 81.679m, an increase of 6% compared with 1992-93.

GOVERD represented 0.43% of Gross Domestic Product (GDP). down
slightly from 0.45% in 1992-93.

Expenditure on R&D carried out by Private non-profit organisations in
Australia in 1994-95 was estimated to be $144m at current prices. This
represented an increase of 42% compared with 1992-93. At average
1989-90 prices, R&D expenditure was estimated to be $126m, an
increase of 41% compared with 1992-93.

Human resources devoted to R&D in Australia by Government
organisations in 1994-95 was estimated to be 19,134 person vears. This
represented a 3% decrease over 1992-93.

Human resources devoted to R&D in Australia by Private non-profit
organisactons in 1994-95 was estimated to be 1,692 person vears. This
represented a 24% increase over 1992-93.

Most expenditure on R&D carried out by Government organisations was
directed towards Economic development (81,041m or 53%), down from
57% in 1992-93. Expenditure on the Environment increased from
$295m or 16% in 1992-93 to $370m or 19% in 1994-95.

Private non-profit organisations continued to mainly direct their R&D
towards Health ($114m or 79%).

ABS - R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 - 1994-95 1



GENERAL GOVERNMENT INTRAMURAL R&D

EXPENDITURE ON R&D

GOVERD has increased every vear since 1986-87 in current price terms. In
average 1989-90 prices it fell 2% between 1990-91 and 1992-93. before

increasing 6% between 1992-93 and 1994-95.

Commonwealth government organisations in 1994-95 accounted for 60%
il i

of R&D expenditure in the Government sector, State government

organisations increased their share of Government expenditure from 37%
in 1992-93 to 40% in 1994-95.
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1 EXPENDITURE ON R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA (Sm)
FORE-87 fO87-8% 198839 1993t 982493 1904-93
_ AT CUURRENT PRICES
Government organisations
Commonwealth THES 7970 R69.0 10340 L1211 1.178.4
State i6Ed 394.6 4827 A70.0 667.6 TH6.3
Total 1LE54.9 11917 1,352.3 1,704.0 1,514.8 1.964.7
" _AVERAGE 1989-9i} PRICES ' C -
Giovernment arganesations .
Commanw ealth 9195 #9244 9144 9392 1.001.2 1.000.7
State 4334 43535 2109 a3nn 589.6 a784
Total 14253 1.619.2 1,5940.8 L&79.1

1,352.9 1.327.9
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GOVERD AS A PERCENTAGE

QF GDP

HUMAN RESOURCES

DEVOTED TO R&D

GOVERD as a percentage of GDF has been relatively stable over the period
1986-87 to 1994-95. reaching .45% in 1990-91 and 1992-93 before falling

o 0.43% in 1994-95.

- 0.6

Log

1086-87  1988-89
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1992-93 1994-G3

Australia has a high GOVERD/GDP ratio when compared with other
Organisation for Economic Co-operation and Development ({OECD)
countries for which comparable data are available.

2 GOVERD/GDP RATIOS OF CECD COUNTRIES

Country 1992-93 1994-95
Iceland 0.58 0.57
France 0.51 0.50
Finland 0.45 0.44
Australia 0.45 0.43
Germany 0.35 0.36
United Kingdom 0.31 0.30
italy 0.27 0.27
United States 0.27 0.27
Japan 0.28 0.26
Canada 0.27 0.25
Spain 0.18 Q.18

Human resources devoted to rescarch by Government organisations

steadily increased over the vears to peak in 1992-93 at 19,799 person years,
before falling 3% to 19,134 person years in 1994-95.

3 HUMAN RESOURCES DEVOTED TQ R&D BY GENERAL GOVERNMENT ORGANISATIONS,
AUSTRALIA (person years)

St

{986-87 F987-88 198889 F99nN-94r 194293y 199495
G ernment organisations
Commenwealth 11529 11491 10,863 10670 11020 10.562
6,796 7133 8335 £.990 #8779 8572
18,328 18,624

Total

19,198 19.660

ABS -
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PURPOSE OF RESEARCH Socio-economic objectives (SEQ's) on which most General government
R&D expenditure occurred were: Economic development ($1,041m);
Environment ($370m); and Socicty ($258m). Within Fconomic
development, the main objectives were Plant production and primary
products (§270m}. Animal production and primary products ($268m) and

Manufacturing ($223m).

TYPE OF EXPENDITURE Labour costs continued to be the main component of General government
R&D expenditure (46%). down from 30% in 1992-93. Capiral expenditure
increased by 33% over 1992-93, with the largest expenditures on Health
{$406m) and Defence ($40m).

4 R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY SOCIO-ECONCMIC OBJECTIVE, BY TYPE OF
EXPENDITURE AND TYPE OF ACTIVITY, 1994-95 ($'000)
Nipe of expendinie Type of activitvia)
Oiher Other Expeii-
capital ctirrent Strategic mensal
Londund  expend-  lLahour  cxpend- Pure busic basic  Applied  develop-
. T Towm!  bwildings  ~ lare costsit) iure  research  research  research ment
Sogin-ecodontic objecnive
Defence 213099 13,348 26.26% 95410 RE.065 9733 31471 131096 an,799
Eeonoimic devefopment
Plant - - production and primary products 269 96 21A4RS 15880 126788 105811 849 26422 185970 56,713
Animal — production and primary produacts 267955 22840 16,903 124,557 114,649 557 33060 201459 3247
Minetal resourees (excl. energy) 68.049 1232 7.084 INRT4 28859 1.502 29,427 33,709 3411
Enerpy resoutces 59,660 1.004 4,288 23201 31147 3010 14515 39.632 2,503
Encray supply 27,157 605 1673 14,300 %370 746 .13 10,144 H.330
Manuihciunng 222951 12,930 15103 149,536 85383 11,478 76.249 97.994 37,230
Comstruction 309 233 2,241 16517 12318 284 L1352 13,5846 3826
Transport 18.347 356 £.99] 373 7279 476 3,268 10,053 4558
[nformation and communicalion services 37,269 2114 3928 17.543 [3,281 3936 6. 101 18,114 G121
Cummercial services 10,4638 148 1,641 5.714 53.464 H) 1,736 4,787 3885
Ecvonomic framewaork 8027 72 2168 16,807 8979 257 S.606 17,573 4,390
Total econamic development 1.440.955 63.027 #8400 494987 414540 23,135 215287 633,678  L6B.BSS
Sereiety . -
Health oL - 209350 2706 IR604 96304 66787 32454 60992 Radde 20453
Education and training . 7,429 131 335 4330 1632 270 2,697 3,280 182
Social development and community servives 411257 LOIS 1,450 20,339 18322 534 12,597 19,483 8206
Total society 257,904 28302 20,389 121473 87,741 32,558 85,286 109.214 19,847
Einviromnment
Environmental knowledge e 497 8587 14,153 RINIR 99 980 11526 67,827 109,953 16,889
Enviremmental aspects of economic development 108409 4,709 7252 54119 42330 2418 30077 61671 14.244
Environmental management and other aspects 522 1627 35910 24.556 25439 2260 13.523 31,264 R.l66
Total environment ITBIIR 14,852 24,993 162,522 167,748 16.504 111,427 202,889 39.299
Addvancement of knowfedge
Natral seivnces, wehnelogies and engineering LRSS X724 792 0420 29336 26,402 15458 17,357 TA5T
d Suocial seiences and hemanitics 2925 sy 171 108 THE L.207 504 410 Rib
':' Tatal advancement of knowledge 72599 1082 7.363 Jaozy 325 30,609 15.959 18,267 7,765
. TOTAL 1464676 122,613 147417 966,427  TRE.ZID 113,538 479.431 1,095,144 276.564
Comntomunealil conrifution 1.178,394 44,187 K097} 8477353 491 xK3 68032 359.87) 6963 145328
Sreere ¢ omiribution TR6,282 73426 37445 339075 2963306 33,306 119559 480,181 131.036

('} Dara within this classification are <ubjegrivety ullocated by respondents at the time of reporting. using OECEH ABS definpions. Analysts using this classification should beur the original
subjectivity mmind. See Paragraph $ of the Explanatory Notes. {b) Includes winges ara seluries, payrali rax. paymenis to contract staff on the puyroli. fringe benefits rax and werkers
compensation insuranee, overtime earnings, shifl allowances, penalty rates, honuses. commissn pasments. holiday pay. long service leave payments, sick pay, emplayer contributivns t
superannuation and pension schemes,
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FIELD OF RESEARCH (FOR] The FOR's in which most General government R&D expenditure occurred
were: Agricultural sciences ($584m); Biological sciences ($221my); and
Medical and health sciences ($202m).

TYPE OF ACTIVITY Applied research was 56% of government R&D expenditure, up from 50%
in 1992-93 and 52% in 1990-91. Pure basic research increascd as a
proportion of total research, from 3% in 1992-93 to 6% in 199495,

5 R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY FIELD OF RESEARCH, BY TYPE OF
EXPENDITURE AND TYPE OF ACTIVITY, 1894- 95 ($'000}

Tvoe of expenditure Tipe of cetivinyta)
Orher rher Expert-
capital current Strategic mental
Land and  expend- Labour  expend- Prve basic basic Applicd  devetop-
Field of research Torad  huildings itire cosisfh) i resparch  rexearch  vesearch wient
Nerieref selences, techiatogies and cagineertng
Mathematical seienees 32,380 hitld) 1.259 420 6080 750 +.234 12587 1.779
Phivsical sciences 94591 3327 9436 44373 37233 21,338 18.295 41.071 13367
Chemwal seicnees 85045 2,730 7213 31798 33304 3873 26,240 42211 12719
Farth sciences 183351 4,506 14,345 T4751 91,9449 100640 62876 [00,791 11,235
Intormation, computers and
commuetication technologies 186,894 10,437 24017 %0284 T2036 20178 ITO08 111649 15,069
Anphed scicnees and echnologies 185 968 6268 14917 Y3793 TI990 17.519 52,596 84,318 34.335
Cieneral Engingering 110,707 3054 11.281 53464 42907 3,240 38017 46,305 25045
Biologicn! sciences 220872 16,388 14229 Q9682 90,373 17,009 79537 111479 12.647
Agriculmral sciences 3R3.80% 36,665 28545 2T0601 2379938 2205 64,738 421,782 94,993
Medical and heaith svicoces 202,068 26,772 16510 23.00%5 66182 31.163 73,779 77.908 19218
Tntal natural sciences. technologies
and engineering 1.880,855 120,967 t41.652 865963 752274 110,037 456410 1.050,381 264,106
Social sciences and humenitios
Accounting and finance 1.004 - 412 i3 340 — — 1.064 —
lewnomics 23,849 146 L4038 12,748 9.54% 271 3,023 19,561 995
Paolitical scicnees 4.578 [3R 19y 2,585 L.656 47 1.339 123 1.94]
Sociotogy R.305 190 370 2,627 5417 140 3,660 2,843 L.661
Eaw 4 #64 - 157 1,966 2,730 41 4,567 167 g0
Psychology 1339 159 315 2018 1466 257 1.690 1.546 866
Fducanion 4300 44 151 2,753 1.351 90 1,568 1,756 886
Other social scicnces 28.904 540 242! 13,744 12.200 1.170 6,505 15,267 5.963
Humarities 3.599 424 333 1,710 [ 1485 L] 1.40% 37
Total sectal seiences and humanites 83,821 1.646 5,765 40,465 35.945 3.501 23,4624 44,842 £2,458
TOTAL L9%4,676 122,613 147417 906,427 788219 113,538 479431 1095144 176,564
Commonwealth contribution 1.178.394 49,187 89972 547352 FILLRx3 68.032 35987t 604963 [45352%
State contibntion TRE, IR 73426 57445 159075 1963364 45,506 119,550 490,151 RIFIET:

L} Data within s olossification are subjectively allocated by respondents ut the fime of repurting. wsing OECTD ABS definitions. Analysts using this classitication should beur the ariginul
subjeetivity in mind. Sec Paragraph 8 of the Explanatory Notes.  {bi Includes wages and salaries. pavroll tax. pavmens ta conrract staff on the payroll. fringe benefies ty and workers
COMPENSATioN iNSuUranee. uverTEne canngs. shitt ailowances, penatty rates. bonuses. commission pavments. holiday pay, long ser ice leaye pavments, sick pay. ctployer centriburions 1o

SUPCTAMNWALIon anel pension soheings
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SOURCE OF FUNDS Most of the funding for General government R&D came trom the

FOR R&D government scctor itself: 76% from within the organisation performing the
R&D (own funds), 7% from other Commonwealth organisations and 2%
from other State government organisations, totalling $1.678m. The next
major sources of tunds were from private business and joint
government/business, both contributing 5% of total funding.

Funding from external sources continued to increase to be $462m in
1994-95. External funding accounted for 24% of total R&D funding for
General government, up from 22% in 1992-93.

6 SOURCE OF FUNDS FOR R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY SOCIO-ECONOMIC
OBJECTIVE, 1994-95 {$'000)

Sentrce of frads

Chan fitnels : . Private
5 Staie " -
¢ ) and  Private  Public  Joimt ¢ " ‘,ﬂ_ prafic
nwealth ] N sities
govern- local business business Lo and cnd
Total Conmo- ment EOvET™ emter-  citer- business ) feges othter  Ove-
nwealt State ment  prises  priscs faj Awstree- rseas
Socia-coonomic ehjveive ) ' fian
Defence 223099 225508 —= 6l& 26 53t 15 18 — 19 26
Eoonomic development
Plant -- production and prmary products 2694864 31927 143786 15341 6334 11911 7273 29607 11 798 B7S
Amimal -—-production and primary products 267055 72005 13517R L1970 1072 8272 6,312 20678 9l 1.627 559
Mincral resourees {eacl. energy! 68.049 40400 6,303 3040 19§ 13232 247 828 37 3168 573
Energy resourcces S9aH 43752 3423 939 200 %685 117 1.097 52 i 105
Encrey supply 27457 13313 353 184 469 3128 116 50 10 150 205
Nunufacturing 222950 142578 15535 13370 2236 21948 4704 17547 357 13252 2525
Constrchion 31,109 17450 6,661 2303 6 3733 138 132 t0 3 33
Transpor 15347 5465 9470 1,145 643 763 738 123 9 1 52
[rformation and comittunication services 37269 23021 3530 2960 2010 24% 1602 1133 3% 94 165
Commercel serices HLA63 3,533 4474 93 519 344 T 274 36 7
Econmnic framewark w027 22126 3280 L6 22 457 49 285 9 N 563
Tatal ccenomic development 1040955 437,602 341892 54446 12,702 75966 21425 BLTT4 680 R.T42 5133
Steiefy : .
Health L 2093500 28747 R399 22RO 17435 10982 1.362 1470 4468 24229 3057
Educarion and training - 7424 1.903 3K A 641 157 84 X9 — 140 33
Sorial development and community services 418257 25770 L1341 1376 LT 438 208 217 H 73 30
Total society 357904 54,422 99,615 34,682 19,255 14397 1.646 1,778 4,539 24,442 3,129
Envivannm
Fsvironmental knowiedge MEA07 1IRI2R 38547 19922 3847 3190 892 3793 406 936 1,847
Cavitommenal aspects of ceonomic development 108409 HIRA0 15603 11293 2068 5709 L1146 937K 73 620 630G
Environmenta! management and other aspects S3212 0 20499 21038 6701 1.862 1,029 695 21354 16 63 257
Total environment 370,118 195486 96,088 37916 7778 998 2733 15,3258 494 1,600 2,762
Adtvaureentent of Rienvledize
Natural sewnees, technologics and engingering 674 3EE2S 0 20865 593F 0 2051 26582 263 17 418 1,423 4056
Soeial seiences and humanities 2428 63 2152 "7 35 3 — ! 4 —
Taotal advancement of knowledge 72,599 32468 23017 G032 24085 2,657 263 176 419 1,427 4056
TOTAL 1.964.676 941,786 S60.611 133,686 41,847 193479 26,112 9507%  6,1%2 36,239 15,706
G weddth compribuition LETS.394 941786 — 6500 11401 76542  R799 53938 1,047 K036 11,821
Srate contribution TRE,2RD - 360611 6R6RS 30446 26937 17313 4504 5085 2RI8CG 3. HES

tad Includes funds pravided vig goesemment levies,
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7 SOURCE OF FUNDS FOR R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY FIELD OF

RESEARCH, 1994-95 ($000}

Fivid of research

Nanrai seiences. techuologies and engineering
Mathematical seicnees
Physical sciences
Chemical sciences
Earth seicnees
[ntormation. computers and
communication wehnalogrics
Anplied scienves and technologies
Ceneral Engineering
Bialogicul scicnees
Agrpeuitural seivnees
MWedical and health sciences
Total nutwral sciences. technolomies
and engineering

Social seleices and humonities
Accounting and tinance
Econumics
Political seivnes
Sovioloay
Law
Pswvchology
Cducation
Onher sociaf sciences
Humanities

Tetal soctal sciences and humanities

TOTAL

Commameealtd contribution
Stare cemirifnirion

{a} lnchudes funds provsded via govemment levies.

Konree of funds

O funedy Privere
[, . State I non-
¢ mAnm.u- and Private  Public Jobit L'].:fl.e’ profit
nmealth X 3 ,  yities
cover- local business husiness  govt; and and
Tortesd Cormu- ) = e EOVETR cn{s i- .*n(er— business colfeges other  (he-
mvealth Srate BERt  prises prises fa} Austra-  rseas
et
23350 170%A 1367 1497 91 1.771 60 251 Bl 8 140
04591 ¥2,931 405 1,937 165 3780 247 &l 43 336 4,134
85045 38366 6313 3548 BOT  12.585 1.081 998 154 561 633
IRS 55F 125313 22877 12999 2350 12,242 421 4,229 376 2,387 2337
136,894 148815 22878 6078 1,237 427h 662 159K 32 334 683
188,968 133252 7626 7506 1,783 L5197 584 16399 110 689 1252
116,707 63319 20506 5412 2897 14648 [.369 774 48 1.311 423
AALRTE 112039 83277 220131 5,511 3427 M3 12662 A7 3712 1787
SEIR0R 112644 330,150 36537 8902 1773 4617 30392 178 L7410 1,306
202,068 34463 TH309 30.752 15650 14313 1.485 1.501 4.308 22337 2949
1,880,855 889.119 339707 128.8% 39403 101.979 25830 98.6t5 6,016 356435 15.646
1.064 — |.364 — — — — — — — -
I3R49 I 14K 306k 445 241 17 S8 239 2 514 [
4537 2,353 2144 l RO — — — — -
8,303 6,479 1,483 49 244 . — 4 —
4.864 4370 71 — 233 4 192 — — 5
4359 2,888 823 173 92 135 7 E51 36 24 26
3.300 133 2831 TH 383 7 1 — — — —
28904 17.63A G6d% 2067 932 1.231 25 7 78 3 14
3599 660 2709 111 49 4 — — — — ]
83,821 52667 20904 4790 2444 L5060 182 464 116 593 60
1.964.676 941,786 560,611 133.686 41,847 103479 26,112 99,079 6,132 36.239 15,706
1.178.394 941786 — 65001 1401 76542 3799 539338 1.047  B.059 11,821
TRA2R2 -- S6OBTE ARARS 30446 ZaM3T 17313 450141 28, 1RD  3.RRS

5,085
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STATE COMPARISONS

The leading States in terms of the location of General government R&D

expenditure were New South Wales at $309m and Victoria at $430m,

accounting for 26% and 22% of total expenditure respectively. Next in

order were Queensland (14%). South Australia (13%). the Australian Capizal
Territory (10%) and Western Australia (7%). The ranking was the same as

1992-93 except for New South Wales replacing Victoria as the leading State.

Of the §786m State government R&D, most was carricd out in New South
Wales (32%), Quecensland (22%), Victoria (17%) and Western Australia

(12%).

Fconomic development was the predominant SEQ of R&D expenditure in
all Seates, except for South Australia, where most expenditure was directed
towards Defence, and Tasmania and the Northern Territory where

Environment was the major objective.

8 LOCATION OF R&D EXPENDITURE BY GENERAL GOVERNMENT CRGANISATIONS, AUSTRALIA, BY
S0OCI0-ECONOMIC OBJECTIVE, 199495 (S'000)

Sovie-econontic ahjrctive

Defence

Eeconomic development
Plant -— production and primary products
Animal - - production and primary products
Mineral resources (excl. energy)
Energy resources
Energy supply
Manufacnoring
Construction
Transport
Information and communication services
Commercial services
Ecanomie rumework
Total econemic development

Socieny

Health

Education and traiming

Social development and community services
Tatal saeiet

Envirenmen:
Environmental knowledge
Environmental aspects ol economiv development
Envirnnmental manageiment and other aspects
Tatal environment

Athancemcar of knewledge
Naturil seienees, technotopics and engineering
Sacial sewences and humanities

Total advancement of knowledge

TOTAL

Commomweaitit comtribution
State contribition

Location of expenditure

Totul BAY 4 Fice. Hd 54 L Tas. NT ACT Othertay
223,089 12,666 69925 420 130,287 14 1.659 — 7.530 397
265964 44842 30599 TO962 20025 35666 10,751 309 41863 1547
267955 74209 33236 54485 24875 253556 8561 13807 12120 1.305

6RO49 15664 G069 21736 364 8,550 22 272 6,023 534
50660 12326 10,047 1.651 t06 1,334 3,083 4,428 4,121 10.444
2137 178K fdal 449 214 679 — 284 1.R34 49
222050 8466 96313 ZL092 7494 2376 265 219 9.164 625
31.ton D012 17246 2.010 700 I.136 108 9 &40 47
[%,347 3.242 3.566 5,340 332 1131 30 2.667 .
37269 H68] 6,757 4,285 3,495 259 368 93 11473 45
[,46K 3415 454 £23 1684 2,899 b 49 1.692 -
IRO027 O 17eY Lauz 540 250 1.580 24 150 13223 —
1040955 282,613 254,384 185,223 59538 91,695 23159 23619 105021 15704
209,350 74471 TS0 26059 36.850 B4 2,009 4,630 8380 284
7429 826 632 1.856 o1l 744 663 797 RTY RS
41,425 11620 6337 F28S 1,608 2450 1,209 1315 14857 245
257,904 86,917 54,118 29200 39,369 12,659 3971 6,942 24,114 614
206497 44101 2448 26375 6940 17323 37305 ITeed 20558 2810
108409 27505 17035 17582 11597 5826 i.750 4422 200983 T10
55212 17,500 1.428 6427 1,609 ]3.355 3.328 2.083 2072 411
370.198  89.t06  42.881 50,384 20,146 36506 42383 24,170 60,611 3.931
69674 36714 K053 7513 1.770 1.216 7370 2823 3480 535
2925 05 430 92 T 499 44 825 233 L5
71599 317419 8.483 T.603 1848 L7118 7,614 3.648 3713 350
L964,676 508.719 429,791 272832 251187 142589 78792 58379 200.9%0 21397
[L178394 258741 204925 102,549 167,571 47,620 56982 31526 197262 19200
TROIRY 249978 134.866 | T0,2R3 94961 21810 24852 3728 JIRE

(@) Includes Australian External Territories and overseas

33616
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STATE COMPARISONS — In New South Wales, Queensiand, Western Australia and the Northern

continued Territory, the major FOR was Agricultural sciences. In Victoria the major
FOR was Applied sciences and technologies. in South Australia,

4 Information, computers and communication technologies, in Tasmania,

Earth sciences and in the Australian Capital Territory, Biological sciences.

; The Australian Capital Territory accounted for 42% of the R&D expenditure
i on Sociai sciences and humanities.

} 9 LOCATION OF R&D EXPENDITURE BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY FIELD OF

Location of expenditire

Field of research Toral Ry Fie Ofd SA4 4 fas. NT ACT Orhierta;
Nawwral sciences, rechnofogies and engineering
Mathematical sciences 22,350 5.682 5.008 8449 2015 1124 89 994 6570 )
Physical sciences 94,591 44285 8,200 360 25453 293 i.162 1.536 2.740 532
Chernicat seicnzes 85,045 22084 43908 3,484 4477 RESSL 2094 1.729 3.065 324
Earth scicnyes IRS.551 29688 21805 27812 V53 22003 32555 10376 21297 13742
Inlormanion. compters and
communication technologies 186,894 32253 23443 0678 90,269 7140 199 857 24197 259
Applied sciences and echnologics IR 968 34140 92,174 1222 15712 ENBA 700 737 FAR7 682
Cicoeral Enpineering . L1707 38652 41,980 2ha6% 3402 078 3z 268 2,208 113
Bivlogival sciences 220872 36425 38370 3T M55 T304 R 15,195 16.734 46,124 1.666
Agricultural sciences SX3.808 {49835 H6.076 130,120 S4.35%  TRART O 20962 1REBR4 42655 3631
hedical and healih seiences 202,068 T4460 0 46,783 19738 37640 F0.430 3445 2.245 7062 263
Total natural sciences. technologies
and engineering LARG.855 497.505 418,746 259,790 246,924 (385353 77313 55360 165406 11,258
Soctal sciences and humaniiies
Accounting and finance 064 — — 1.064 - — — -
Economics 238409 226 313 2163 EERY 1.9 1.097 18,691 s
Politscal sciences 4,578 560 96 1440 i 4% 36 37 2179 —
Soeciotogy R305 £.O70 140 478 TE0 6 436 27 5328 12
Law 4,864 4597 20 233 -— - — 15
Psvehology 4,339 795 2,002 134 537 kR kS i3 506 12
Education 4300 20% H2 1.50¢ 506 574 4 791 94 —
Other socit ~ciences 24904 1269 7518 5.912 1713 1.333 962 489 8,643 66
Hummitics 3.599 1400 512 19 236 609 8§ 539 143 12
Torat social seiences and humanities 83821 1,214 11,445 13,6842 4.263 4,036 1.479 3.9 35584 139
TOTAL 1.964.676 508,719 429,791 272,832 251.IRT 142589 78,797 S8379 200.99¢ 21.397
Camsromveateh contribugion 1175394 258741 294925 102549 167571 47629 56982 33526 [9T.262 19209
Srate conteihution 86282 249978 (34860 [T0.283 Hielé 94961 2LBI0 24452 3728 2,188

tat [ncludes Auvstmlian iixfetnal Temntories and overseas
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TYPE OF R&D STAFF Total human resource effort devoted to R&D by General government
organisations decreased slightly since 1992-93. While the research effort of
Researchers decreased by 10% or 929 person years to 8,680, that of
Technicians and Other supporting seall increased by 2% and 5%

respectively.

Researchers accounted lor 45% of the total research effort. down from 49%
in 1992-93.

10 HUMAN RESOURCES DEVOTED TO R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY
SQCIO-ECONCOMIC OBJECTIVE, 1894-95 ($'000)

Tvpe uf emplover

. Other
Socio-economic ohjective fotad Researchers Fechnicians supporing sttt
Defence 2.009 1.226 554 229
Feonomic development
Plant — production and primary products 2750 1.103 1178 469
Animal® - production and primary products 1.667 968 34 66
Mineral resources {excl. energy) 588 239 m2 148
Encrgy resources 454 220 198 Tt
Lnergy supphy 234 £12 73 449
Sanutaciurckng 2,079 743 T2 564
Construction 300 9l 122 94
Transpart |52 95 33 25
information and cornmunication services 341 159 103 T
Commercu senvices tCH 57 2l 12
Economic framework 340 224 57 3%
‘Fotal econpmic development 1051 4011 3,793 2,247
Societr
Health 2620 145K 859 303
Education and training 103 66 16 21
Sugial development and community services 388 272 50 67
Total saciety . - inz 1.796 924 302
Environment
Environmental kncwledge 1.73} 26 678 a7
Environmental aspects of economic development 1.042 322 432 87
Environmental managemetit and other aspects S04 246 &4 9
Total environment 3281 1,293 1,294 H93
Advancement of knondledge
Natural sciences. echnologics and engineering 631 328 205 Lp
Social sciences and humanities 39 25 14 s
Total advancement of knowledge 680 353 215 113
TOTAL 19,134 8.680 6.780 J.o74
Commaonweaith comtribittion L3562 4,367 3.554 2041
State contribution §.372 4313 2226 1.032
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11 HUMAN RESOURCES DEVOTED TO R&D BY GENERAL GOVERNMENT ORGANISATIONS, AUSTRALIA, BY FIELD OF
RESEARCH, 1894-95 ($'000}

Frpe of emplovee

(Other
é Ficld of research Torat Reseurchers Techniciaits supporiing stafi’
F
F Naruwraf sciences, technofogies and engineering
Mathematical sciences 291 189 32 30
Physical sciences LRE 369 270 194
Chemical sciences 801 332 3i2 3%
Earth sciences 1.560 B 305 27
Information., computers and
communication technologies 1.617 K6 401 321
Applied sciences and technelogies 1.778 638 705 414
General Fngineering 975 409 357 209
Biolopgical seiences 2.094 432 780 462
Agricultural sciences 5.841 2234 2.4449 1.138
: Medical and health sciences 2.497 1379 B37 232
: Totsl natural sciences, technologies
| and engineering 18,293 8.117 6,667 3.509
'
‘ Sorial sciences and honanities
: Accounting and finznce 3 4 | -
; Economics 266 188 30 49
! Palitical sciences sl 37 3 {1
i Soctology 45 34 4 6
Latw ) 33 22 3 8
Psychology 43 21 15 6
Education 67 7 4 th
Cither social seiences 205 188 40 7
Humaniies 36 21 13 2
Total social sciences and humanities 841 563 113 165
TOTAL 19134 8.651) 6,780 3,674
! Crmmonwealth contrituiion 19.562 4,367 3,554 2.641
) Sterte ¢ omtritation 8,372 4.313 3.226 1,032
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PRIVATE NON-PROFIT INTRAMURAL R&D

EXPENDITURE ON R&D

HUMAN RESOURCES
DEVOTED TO R&D

Private non-profit R&D expenditure fell berween 1987-88 and 1988-89. but
has since increased significantly each year in both current and average
198990 prices. Expenditure in current prices in 1994-95 was 42% higher
than in 1992-93.

Sm
158
~ f/ 100
T --F- o
P
[ L 50
—— Current prices
Average 1989-90 prices 0
1686-87 1988-89 1990-91 1652-93 1994-93

Human resources devoted to R&D by Private non-profit organisations has
increased steadily over the vears, reaching 1,692 person years in 1994-93.
This represented a 24% increase over 1992-93,

12 EXPENDITURE ON R&D AND HUMAN RESOURCES DEVOTED TO R&D BY PRIVATE NON-PROFIT ORGANISATIONS,

AUSTRALIA

1086-87 1987-88 195884 PR TINF Y F992-93, FRd ot
Expenditure ul curment prices {Sm} 491 53.9 533 854 131.2 1437
Expenditure at average 1989-90 prices (Sm) 598 £2.0 L a2 9.6 126.2
Human eespurces devoted to R&D [person years) 945 1016 1,023 1,282 1.370 1.692
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PURPOSE OF RESEARCH in the Private non-profit sector, Health remained the leading SEO,
accounting for 79% or $114m of total R&D cxpenditure. Advancement of
knowledge accounted for $10m (7%), while 88m (6%) was directed towards
Fducation and training.

TYPE OF EXPENDITURE Labour costs continued to be the main component of R&D expenditure
(47%). down from 35% in 1992-93. Capital expenditure accounted for 17%
of research expenditure by Private non-profit organisations.

13 R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY SOCIO-ECONOMIC OBJECTIVE, BY TYPE OF
EXPENDITURE AND TYPE OF ACTIVITY, 1994-95 ($'000)

Type of expendinge Tipe of activintay

Other Other Experi-

capital curvent . Straregic mental

Land and  expend-  Labowr  expend- Pure Basic basic  Appfied  develop-

. e Tota!  buildings ftire  cosisfh) inwe research  research  research nend
Socia-econamic ohjective

5 Defence — — — — — — — — —

Lconomic deyeloprment 6.022 180 232 3070 2,550 257 874 3477 1.413

Socien

Health 13,939 15,835 5738 52,036 40,384 41,180 46,577 19,867 6,335

Education and training %133 486 B 4,159 3.209 B33 1,790 2,938 2.594

Social development and community services 2113 11 6 1161 B38 308 827 631 32%

Total soctety 124.258 16,332 6,032 57,356 14,537 42,327 49,194 13,485 9,257

Environment 3188 R 219 1809 Lig1 308 1.41% LE77 185

Advancement of knowledpme 10,249 101 739 5,566 31.843 1372 5.937 1,475 465

TOTAL i43.718 16,694 7.213 67,801 52,011 45,259 5744 19615 11,420

{ap Data wizhin this ciessificarion are subjectively ubluculed by respondents @t the 1ime of reporting. using OECDABS definitions. Analysts using this classification should bear the ariginal
subjectinity i mimd Sew Paragriph & of the Explanatory Notes.  (bY [ncludes wages and salaries, payroll tax. payments te contract staff on the psxroll, fonge benefis uay and workers
wompensaion insurancs, vverlime camings. shifl allowances. penalty rates, bunuses, commission payments, holiday pay., long service leave payments. sick pay. employer cuntributions W
superannuition and pension schemmes.
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FIELD OF RESEARCH

In the Private non-profit sector, Medical and health sciences (894m) and

Biological sciences (833m) remained the leading FOR's in terms of R&D

cxpenditure.

TYPE OF ACTIVITY

Most R&D expenditure in the Private non-profit sector

qas directed towards

Strategic basic research ($57m or 40%). Pure basic rescarch increased s
share of total research, up from 26% in 1992-93 to 31% in 1994-95.

14 R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY HELD OF RESEARCH, BY TYPE OF

EXPENDITURE AND TYPE OF ACTIVITY, 1994-95 ($'000)

Tipe of expenditure Tupe of activitvfa)
Orlrer Other fxpert-
capital curvent Strategic menral
Landand  expend-  Labowr  expend- Pure basic basic  Apptied  develap-
Field of research Toial  Pufidings frire  cosisfll Fmtre :?.wqu-.‘: research  research et
Narural selences. fechnolagios and engineering
Applied sciences and technologics 1104 135 6 370 533 — 70 134 200
Crenetal enginecering 1.941 70 69 1238 564 334 401 913 1493
Biclogival sciences 33482 537 1460 14.889 il.7el 13,362 12,923 4210 2087
Moedical amd health scienees 93816 10,522 3250 44447 33,597 30.356 41,108 17.243 S009
Other natural scienges technologies :
and vngineering 1,355 B3 73 759 140 177 337 575 24N
Tatal natural s¢iences, technologics
and enginecring 131,698 16,182 6.919 al,702 46,895 43,429 S4.857 23774 5637
Secial selewces and humeanitios
Economics 1.794 7 ! 604 2% 197 1,308 1
Educalion 6820 461 147 3.437 327 L3i% 64 2332
Other social scieaves und humanities 3406 44 143 1967 473 852 |69 387
Toral secial sciences and humanities 12,020 512 294 6,098 3115 830 2,567 5.841 2,783
TOTAL 143.718 16,694 7.213 67,801 52.011 45,259 57,424 29,615 11420

sa) Tt withan s classificanon are subjectively allucated by resperdents ar tie ime of reporting. using OECDUABS defimitions. Analysts using this clasafieation should bear the original

subjectivity in miml See Pamugraph 8 of the Explanatory Notes

CUTMPETISITION |
superanawation amd person sohemes,

VA O

14 ABS ' R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 - 1994-95
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SOURCE OF FUNDS The main source of funding for Private non-profit R&D expenditure was the
Commonwealth government which provided $43m (30%), while State and
local government provided a further $23m (16%). Own funding of research
accounted for $36m (25%).

15 SOURCE OF FUNDS FOR R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY SOCIC-ECONOMIC
OBJECTIVE. 199495 {$'000;

Sotcrve of finds

Frivate
Commo- Stule and ) . . Unniver non-
iwealth focal Fr n ait P,,ihh( me_ sities profit
) brsiness  buesfesy gt and
govern-  gevern- ; and
O enler- onter- businesy other i}
Foorel h ment mens ) " colleges | Overseas
fuateds prises  prises fal Awstrali-
Socio-ecananic offeerive an
Defence — — —_ — — — — — —
Feonomic developiment 6,022 1427 87 672 991 046 — 351 647 2
Socien”
Health 113989 273526 56470 (7082 10085 309 7R3 999 16255 3079
Education and traiming %135 1.864 1.479 2 04H 133 -— ol 123 268
Sucial deselopment and community serices 214 N98 287 119 23 |6 402 259 40
Taczl society 124258 30288 3873 21048 10361 325 78S 1.692 17,636 3.387
Envirenment 3188 98¢ 291 lah 565 1 — 368 488 9
Advancement of knowledge 19.249 2.281 3720 621 1021 ] — 116 1.984 41
TOTAL 143718 35975 4)0035 23708 12,938 1096 785 2,627 20,758 3,799

tan Inctudes [unds prosided vin poveenment levies.

16 SOURCE OF FUNDS FOR R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY FIELD OF RESEARCH,
198495 ($'000)

Sorrce af funds

FPrivate
. iton-
Comme Se . gy pusic o U o
o . business business govi/ o and
govern- - govern- ) ; Ly .
Tandl O nent meny  SET- wer business colleges orfae_: herseas
Mivds prises  prises fat Australi-
Field af research an
Nanal seienves, technalogies and engineering
Applicd sciences and technologies 1,104 700 = 50 218 10 — 20 (L1 —
Guneral engineenng 1,941 532 143 254 335 i85 — 427 64 —
Biclagical seiences 33482 8820 4,341 4.313 1,767 282 243 R137F 5RO
Medicil and health seiences 91816 21931 31542 14399 9355 kil 503 1,027 1Lee9  2H8%
Ohher natural sciences. rechnologies
and engineernng 1,355 24 R0 1238 281 82 E [80 T 9
Total natural scicnces. technologies
and engineering 131,698 31,507 41,107 19,143 12,156 577 785 1,897 20,048 3478
Secierd seiences and imanitios
Fronomics 1794 648 247 73 411 394 — - 22 2
Fdueation 6.820 14671 1,293 2,713 104 i — 273 NI 47
Other social sciences and hinanities 3.406 1,153 388 70 267 122 — 457 §70 71
Total social sciences and humanities 12020 3469 1927 3564 782 S19 — 730 707 a
TOTAL 143,718 35975 43,035 22708 12938 1.09 785 2,627 20,755 3799

tay Fludes funds prosaled via governmunt levigs.
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STATE COMPARISONS The leading States in terms of the location of Private non-protit R&D
expenditure were Victoria at $79m, New South Wales at $44m and Western
Australiz at $11m, accounting for 55%. 31% and 7% of total expenditure
respectively. The remaining States accounted for only $10m of R&D

expenditure.

In Victoria the predominant SEO's were Health. Education and training and
Advancement of knowledge. accounting for 77%. 9% and 9% respectively.
In New South Wales and Western Australia, Health was also the
predominant SEQ accounting for 88% and 91% of total State R&D
expenditure respectively.

1 7 LOCATION OF R&D EXPENDITURE BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY SOCIO-ECONOMIC
OBJECTIVE, 1994-95 ($'C00}

Lacation of expendinre

- PP— L i AT - 247 H
Socia-ccanomic abjective Totd  ASTH Fie: Old 54 W Tus. NT  ACT Othertas
Defence — -— — —_ — — — — — —
Econvmic develapment 6,022 2.283 2,167 120 126 475 451 40 3 258
Secfely
Health 112989 38935 60.75G 4,233 299 9,593 o Lo 52
Edugation and traming B.155 369 7463 3] 2 — 2 8T
Sogial developinent and community services 2113 417 446 sl IRE 93 - 55h 394
Total society 124258 39721  68.667 4.354 19 5,680 110 266 448 287
Environment 3,188 £.117 564 318 217 237 169 224 114 284
Advancement of knowledge 10.249 1.106 7.142 o) 1636 161 f 2 136 e

TOTAL 143,718 43,227 78,645 4.852 2398 14,559 676 832 701 829

{a) Includes Austraiian External Temilogics und overscas
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STATE COMPARISONS — In Victoria, New South Wales, Queensland and South Australia the
continued predominant FOR's were Medical and health sciences and Biological
sciences.

Victoria accounted for 35% (351m) of the Private non-profit sectors’
expenditure on Medical and health sciences, 55% ($18m) of that on
Biological sciences and 91% ($6m) of expenditure on Education.

New South Wales accounted for 28% (827m) of the expenditure on Medical
and health sciences and 41% ($14m) of that on Biological sciences.

18 LOCATION OF R&D EXPENDITURE BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA. BY FIELD OF
RESEARCH, 1994-95 ($'000}

Locurnioen of cipenditire

Field of resvarch Total RAY S Fic. Qfd S H4 Tas. NT ACT Orheria)
Noetwral sofences, tectnoligies and engineering

Applivd sciwnces and technologies blod 24z e (& 2t 283 417 -— 3

Oenerul engineering Y] L0 224 7 N b 62 U 323

Biolopical sciences 33482 13886 I1R447 266 27 210 157 131 21 68

Mudical and health scienges 03316 26725 351.3A7F 4,269 9L 9,463 6 9 67 —

Oher nawral scicnces, technologies ) )

and engineering 1355 381 98 35 35 266 34 27 93 147
Tatal natural sciences, technologies

and esgiweering 131,698 4z464 70253 4702 2363 10,280 (76 237 184 540
Social sciences and himanicies

Fepnomics 1,794 327 1.3 3 i 156 . - L 3

Educatian 6,820 327 6156 i3 2 3 : 3 2 261

Other social scicnees and humanitics 306 LIy G HLY] 32 120 — 591 514 26
Totul social sciences and humanitiey 12.020 1.763 8.392 150 35 278 — 594 17 189
TOTAL 143,718  44.227 78645 4852 2,398 1055¢ 676 832 701 829

{ar Includes Australian Extermal Tetritories and overseas

ABS - R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 - 1994-95 17



TYPE OF R&D STAFF

The total human resource effort of Private non-profit organisations in

199493 was estimared to he 24% greater than in 1992-93. Researchers

accounted for 55% of the total research effort. Technicians 31% and Other

supporting staff 14%.

19 HUMAN RESOURCES DEVOTED TO R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALEA, BY

SOCIO-ECONOMIC OBJECTIVE, 1994-95 ($'000)

Nipe of emplenee

Chher

Socia-cconmmic ehjoctive Tatal Researchers Technicigns suppenting siaff
Defence — — — —
Economic development 74 S3 it 11
Naciery
Health 1.332 1t 449 |72
Fducation and training 7 41 14 22
Social developiment and community services 3t 21 2 7
Total society 1.43% 773 406 201}
Environment 8 46 4 9
Advancement of knowledge 121 58 48 14
TOTAL 1.692 930 528 235
20 HUMAN RESOURCES DEVOTED TC R&D BY PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA, BY FIELD OF
RESEARCH, 1994-95 ($'000)
Tpe of emplavee
(Mher

Field of research L

Natwral sclences. technologies and engineering
Applied sciences and technologies
Generai cnginecring
Biolpgical sciences
Medical and health sciences
Other natural scicnees, technologies
and enginecring
Total natural scicnces, technologics
and engineering

Social scfences and kumanitics
Economics
Education
Other social sciences and humaniries
Total social seiences and humanities

TOTAL

Tenadl

Researchers

21
194
alé
16

853

] e
I R Ewis

930

Techniciuns

supporting staffi

Lad -
Fe )
Fa

i

L
—
Lo

L7 4 = ST =]

b L

18 ABS - R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 « 1994-95



EXTRAMURAL R&D

General government extramural R&D expenditure (payments to other
organisations to undertake R&D projects) was cstimated to be $1,110m. an
increase of 23% over 1992-93. Most of these payments were by the
Commonwealth Government ($1,056m).

Extramural pavments were equivalent to 56% of General government
intramural R&D expenditure, up from 49% in 1992-93.

Only $15m (1%) of General government extramural payments were to
organisations outside Australia.

Private non-profit extramural R&D expenditure was estimared to be $25m.
a decrease of 9% over 1992-93. Extramural pavments were equivalent to
17% of Private non-profit expenditure on R&D, down from 27% in 1992-93.

21 EXTRAMURAL R&D EXPENDITURE(a) BY GENERAL GOVERNMENT AND PRIVATE NON-PROFIT ORGANISATIONS,

AUSTRALIA BY COUNTRY OF RECIPIENT ($'000)

Country of vecipient

Toral Other
Tope of pay- Aust- New Connt-
HPe - ments rufia Africa Asia Cunuda Furope  Zealand  Oceaia (K LSA rres
organisation
General government
Commaonwealth 1.056.17 041205 9ot 4553 5 2,11 2351 106 640 455 2.963
State 53.514 83328 — 41 100 25 — — 20 —
Total — 1994-95 £,000.684 1094533 991 4.994 1gs 2,136 1,351 406 640 475 2,963
Total — [992-93 SON.250 KR5984 1.045 4,919 14 2. 760 007 740 628 T 2438
Privare pen-profis
Toral — 1994-95 24,682 24,356 — s — - 03 -_ 10 07 46
Total - - 1992-93 37,084 26.817 — N IR — ih — 41 165 12

[y Capendirure on R & [

which is funded by an organisation but carried out by olher organisatans.
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TECHNICAL KNOW-HOW

PAYMENTS FOR TECHNICAL
KNOW-HOW (TKH)

22 PAYMENTS FOR TECHNICAL KNOW-HOW BY GENERAL GOVERNMENT AND PRIVATE NON-PROFIT
ORGANISATIONS, AUSTRALIA ($'000;

General government payments for TKH in 1994-95 were estimated to be

$4.7m. with 93% being payments within Australia.

Private non-profit payments for TKH were estimated to be $0.1m, of which

87% were payments within Australia.

Tape of technical Country of recipient
know-frene
,Pf":fwff Cther
frive: i.TI{:: et - CHirer
Toteid pruay- f ‘; el At New Conii-
Tvpe of mens ) ff',. kmongehone raffa  Afrwo Aviv Canada  Ewrape  Zealand Orccania AL 54 riges
organisation ravaines
Cremeval guvernment
Commonwealth 2207 313 1.904 1.938 3 219 [+ -- 33 — -
Stawe 1451 21t 2241 2424 - 17 - — 10 -
Total — 1994-95 4,668 823 4,145 4.362 3 229 14 17 — 33 1] — —
Total - 199293 2231 10l 1.830 2T 3 03 2 — - & 20
Privare non-profit
Total — 1994-95 125 32 93 109 — — —— —_— 2 — 7 7 —
Total  1992-93 47 — o7 29 - 4 — — — 4
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RECEIPTS FOR TKH

Organisations.

-0

I70 Were

receipts from Australian

Receipts for TKI by the Private non-profit sector were estimated to be

$1.6m, nearlv all being receipts from Australian organisations.

23 RECEIPTS FOR TECHNICAL KNOW-HOW BY GENERAL GOVERNMENT AND PRIVATE NON-PROFIT
ORGANISATIONS, AUSTRALIA ($'000)

Trine o techiical
Katoa-fone

Receipts for TKH by General government organisations in 1994-95 were
estimated to be $6.5m. of which

Country of puving oraenisaiion

2,
; FH(’H{ Other
icence S
SJees nicuf Anse- New
. Tererd and | ) e . _ .
Tipe of ; . keow-how ralia  Afiica Asiz Canada  Furope Zewlund
. - receipis  ravalties
OFEEHTINCGEIENT
Ceneral grvernnen!
Commonweaith 4.723 1.546 3177 2 - 233 — 4 -
State i.820 243 577 &7 -— — — -
Total — 1994-95 0,543 1.789 4,754 4,883 — 133 — 4 —
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1.206 — — _

Total — 19493-93

1.206 1.206

Uceanta

Other

Couni-

UK .54 ries
358 434 ;
1349

358 573 1
1} I75 11

ABS - R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 - 1994-95 21



PATENT ACTIVITY

General government organisations with R&D activity during 199495
lodged 143 patent applications within Australia and 9,353 abroad during
the period 1 July 1993 to 30 June 1995. During this period 96 patents were
granted in Australia and 361 granted abroad.

The Private non-profit sector lodged 90 patents in Australia and 330
overseas during the period 1 July 1993 10 30 June 1995. During this period
13 patents were granted in Australia and 25 overseas.

24 PATENT ACTIVITY BY GENERAL GOVERNMENT AND PRIVATE NON-PROFIT ORGANISATIONS, AUSTRALIA,

UNDERTAKING R&D

Type of
TGRSR

Cemeral government
Commuonwealth

State

Total— July 1993 to June 1995

Toral — July 1991 13 June 1993

Private non-profit
Total — July 1993 to June 1995

Total —-July 195 o June 1993

Austratia . verseus

Patents fodged Patents granted Patents lodgedia) Patents granted
132 R X84 344

3 o 512 17

145 96 4,353 61

b9 (B3] 5.737 268

o0 13 330 15

23 9 354 27

{1} The nutnber of coumnnes in which protection initially sought. See paragraph 10 of the Explanatory Nates.
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EXPLANATORY NOTES

INTRODUCTION

DATA SOURCES

DEFINITIONS

1 This publication presents estimates of expenditure and human
resources devoted to R&D carried out by General government and Private
non-profit organisations during 1994-95.

2 Satistics are included for extramural R&D activity, payments and
reccipts for technical know-how and patent activity.

3 Comparable R&D statistics are produced for the Business Entecprise and
Higher Education sectors (see paragraph 22).

4 ‘The 1994-95 statistics presented in this publication have been compiled
from data collected from General government and Private non-profit
organisations in the ABS Survey of Research and Experimental
Development in respect of the year ended 30 June 1995. This survey was
based on a complete enumeration of General government and Private
non-profit organisations identified by the ABS as likely R&D performers.
The survey was conducted by muil questionnaire and a 92% response rate
was obtained. The ABS believes that the non-respondents were non-R&D

performers.

5 Staristics for carlier years were derived from similar surveys. A number
of revisions have been made to previous statistics.

6 The Gross Domestic Product (GDP) (D) figures used to derive General
government expenditure on R&D/GDP ratios are current at the time of
manuscript finalisation (National Income, Expenditure and Product, March
Quarter 1996, (5206.0)). and, at current prices, are as follows: $2064.007m
(1986-87); $298,395m (1987-88); $339,068m (1988-89); §378.681m
(1990-91): $404,275m (1992-93); and $455,675m (1994-95). The
available General government expenditure on R&D/GDP ratios for other
OECD countries are current at the time of manuscript finalisation and are
sourced from Main Science and Technology Indicators, 19901, OECD,
Paris. 1996.

7 R&D is defined in accordance with the OECD standard as comprising
creative work undertaken oa a systematic basis in order to increase the
stock of knowledge, including knowledge of man, culture and soctery, and
the use of this stock of knowledge to devise new applications.

8 Type of R&D activity comprises pure basic research, strategic basic
research, applied research and experimental development. Data in this
classification are subjectively allocated by respondents at the time of
reporting, using OECD/ABS definitions. The ABS makes every effort to
ensure correct and consistent interpretation and reporting of this data and
applies consistent processing methodologies. Analysts using this
classification should bear the original subjectivity in mind.
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SCOPE

COVERAGE

SEQ AND FOR
CLASSIFICATIONS

9 For a more comprehensive interpretation of the definition of R&D
activity, contact the ABS or refer to the OECD publication, The
Measurement of Scientific and Technological Activities (‘Frascati Manual
1993), OECD. Paris 1994.

10 The question relating to lodgement of patent applications overscas
specifically asks for the number of countries in which protection was
initially sought. For example, if four countries were designarted in an
application (a Patent Co-operation Treaty application or a European patent
application) then the General government or Private non-profit
organisation was asked to record the number of patent applications lodged
as four. Prior to 1992-93 it is possible that the patent application would
have been recorded as only one lodgement.

11 The General government sector includes all Commonwealth, State and
local government departments and authorities.

12 The Private non-profit sector includes private or semi-public
incorporated organisations which are established with the intention of not
making a profit.

13 If an organisation is considered as Private non-profit but was
established o serve the Business Enterprise sector then it is included in the
Business Enterprise sector.

14 Local government organisations are excluded from this survey because
it is considered that their contribution to total R&D activity would be
minimal. Public sector organisations mainly engaged in higher education
{€.g. universities) are included in the Higher Educarion scector whilst those
mainly engaged in trading or financial activities are included in the Business
Enterprise sector.

15 ‘The statistics in this publication are classified by Socio-cconomic

“objective (SEQ) and Ficid of research (FOR). For more information on

these classifications sce the Australian Standard Research Classification,
1993 (1297.0).

16 Respondents are asked to classify each of their R&D programs or
projects to a SEO and a FOR. Two reporting possibiliries exist. The first
possibility allows for reporting of an obviously predominant SEQ and FOR.
The second alfows reporting at program level of several SEOs and FORs,
where there was no obvious single predominant ciassification for either or
both SEQ and FOR. In these instances, the ABS distributes the reported
data to R&D projects, with relevant SEOs and FORs according to
classifications and estimated percentage splits provided by respondents.
Most of the data has been reported on the second basis.
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CONSTANT PRICE ESTIMATES

REUIABILITY OF STATISTICS

UNPUBLISHED STATISTICS

RELATED PUBLICATIONS

17 Estimates of total R&D expenditure are shown at average 1989-90
prices in tables 1 and 12. In concept. constant price €8{imatcs are measures
trom which direct effects of price change have been climinated. Although
expressed in monetary terms, the constant price measures shown vary only
with changes in the underlying quantities of inputs purchased (including
lubour). ln effect, quantities of broadly defined categories of inputs are
weighted by their prices in the base year (1989-90). Because the measures
refate to input quantities. they do not reflect changes in the efficiency with

which labour. capital and other inputs arte used.

18 The cstimate of the labour costs component was obtained by
multiplying each broad category of labour used in each period by the
relevant average labour costs in the base vear (1989-90). The non-labour
costs components were estimated by deflaring cach by a composite price
index of relevant materials or capital expenditure items. In revaluing R&D
non-labour expenditure, extensive use has been made of price serics used
in deriving constant price national accounts estimates.

19 For a more comprehensive description of constant price concepts and
estimation procedures see Australian National Accounts: Concepts,

Sources and Methbods (5216.0).

20 The statistics in this publication should be used with caution for the
following reasons:

® many respondents had to make estimates because their accounts do not
separateiv record data on R&D activity, receipts and payments for
technical know-how or patent activity; and

® the OECD standard definition of R&D used in this survey differs in some
respects from whart respondents may regard as R&D activity.

21 Limited additional detailed R&ID statistics arc available at a charge from
the ABS.

22 Users may also wish to refer to the tollowing publications:

Research and Experimental Development, Business Enterprises, Australia.
1994-93 (8104.0)

Research and Experimental Development, Higher Education
Organisations, Australia, 1994 (8111.0) (to be released later this year)

Research and Experimental Development, All Sector Summary, Australia,
1994-95 (8112.0) (to be released later this year)

Australian Business Innovation — A Strategic Analysis, Measures of
Science and Innovation 5, Department of Industry. Technology and
Commerce. Canberra, Australia, 1996

Main Science and Technology Indicators 1996-1, OECD, Paris, 1996
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The Measurement of Scientific and Technological Activities (‘Frascati
Manual 1993) OECD, Paris, 1994

23 Current publications issued by the ABS are listed in the Catalogue of
Publications and Products, Australia (1101.0). The ABS also issues. on
Tuesdays and Fridays. a Release Advice (1105.0) which lists publications to
be released in the next few days. The Catalogue and Release Advice are
available from any ABS office.

24 Where tigures have been rounded, discrepancies may occur berween
sums of the component items and totals.
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GLOSSARY

Applied research

Basic research

Capitai expenditure

Experimental development

Extramural R&D

Field of research (FOR)

GOVERD — Government
expenditure on R&D

Human resources
devoted to R&D

iIntramural R&D

Labour costs

Other current expenditure

Other supporting staff

Original work undertaken in order to acquire new knowledge with a
specific application in view. It is undertaken either to determine possible
uses for the findings of basic research or to determine new methods or
ways of achieving some specific and predetermined objectives.

Fxperimental and theoretical work undertaken primarily to acquire new
knowledge withour a specific application in view. It consists of pure basic
research and strategic basic research. Pure basic research is carried out
without Jooking for long-term bencfits other than the advancement of
knowledge. Strategic basic research is directed into specified broad areas in
the expectation of useful discoveries. It provides the broad base of
knowledge necessary for the solution of recognised practical problems.

Expenditure on the acquisition (less disposals} of fixed tangible assets such
as tand, buildings, vehicles, plant, machinery and equipment.

Systematic work, using existing knowledge gained from research or
practical experience for the purpose of creating new or improved

products/processes.

R&D activity funded by an organisation but carried out by other enterprises.
organisations, institutions or individuals.

Field in which the R&D activity was performed The FOR classification is
primarily structured around disciplines or acrivities. It describes what

research is being performed.

The sum of all intramural R&D expenditure incurred by all Government
organisations in the survey.

The effort of researchers, technicians and other staff directly involved with
R&D activity. Overhead staff (e.g. administrarive and general service
cmployees such as personnel officers, janitors, etc.) whose work indirectly
supports R&D, are excluded.

R&D carried out by an organisation on its own behalf or on behalf of other
organisations, institutions or individuals.

Wages and salaries. overtime allowances. penalty rates, leave loadings,
bonuses. commission payments, all paid leave, employer contributions to
superannuation and pension schemes, payroll tax, fringe benefits tax,
payments to contract staff on the payroll, severance. termination and
redundancy payments and workers compensation insurance.

Expenditure on materials, fuels, rent and hiring. repairs and maintenance.
data processing etc. and proportion of expenditure on general services and
overheads.

Skilled and unskitled craftpersons, secretarial and clerical staff directly

associated with R&D activity.

ABS - R&D, GENERAL GOVERNMENT AND PRIVATE NON-PROFIT - 8109.0 - 1994-85 27



R&D activity

Researchers

Socio-economic objective
(SEOQ)

Technical know-how (TKH)

Technicians

Type of R&D activity -

Systematic investigation or experimentation involving innovation or
technical risk. the outcome of which is new knowledge, with or without a
specific practical application or new or improved products, processes,
materials, devices or services. R&D activity extends to modifications to
existing products/processes. R&D activity ceases and pre-production begins
when work is no longer experimental.

Those involved with the conception and/or development of new
knowlcdge/products e.g. executives and directors involved in the planning
or management of scientific and technical aspects of R&D projects. and
software developers/programmers. They exclude executives and directors
concerned primarily with budgets and human resources rather than project
content.

The area of cxpected national benefit rather than the immediate objectives
of the researcher. The SEO classification defines the main areas of
Australian economic and social activity to which the results of research
programs arc applied. Tt describes the purpose of the research; i.e. why the
research is being performed.

specialised technical knowledge required to successfully produce a product
or implement a process. cte. {e.g. patent licences: technical data and
information; scientific. technical or engineering assistance) that increascs
technical knowledge and understanding in an organisation. Pavments are
those made directly to the holders of TKH which is new to an organisation.
They exclude non-monetary transfers, and costs incurred by an organisation
in obtaining TKH. such as overscas travel costs.

Those performing technical tasks in support of R&D activity, normally
under the direction and supervision of a researcher. These tasks include
preparation of experiments. taking records, preparation of chares and
graphs and coding data.

Comprises basic research, applied research and experimental development.
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For more information . . .

The ABS publishes a wide range of statistics and other information on Australia's
economic and social conditions. Details of what is available in various publications and
other products can be found in the ABS Catalogue of Publications and Products
available fram all ABS Offices.

ABS Products and Services

Many standard products are available from ABS bockshops located in each State and
Territory. tn addition to these products, information tailored to the needs of clients can
be obtained on a wide range of media by contacting your nearest ABS Office. The ABS
also provides a Subscription Service for standard products and some tailored information
SENVICES.

National Dial-a-Statistic Line
0055 86 400

Steadycom F/L: premium rate 25¢/21.4 secs.

This number gives 24-hour access, 365 days a year, for a range of important economic
statistics including the CPL.

Internet
http:.//www.statistics.gov.au

A wide range of ABS information is available via the Internet, with basic statistics
available for each State, Temritory and Australia. We also have Key National Indicators,
ABS product release details and other information of general interest.

Sales and Inquiries

Keylink STAT.INFO/ABS

X.400 {C:Australia,PUB:Telememo,Q:ABS,FN:STAT,SN:INFO}
Internet stat.info@abs.telememo.au
National Mail Order Service (0B) 252 5249
Subscription Service ' 1800 02 0608
Information Inquiries Bookshop Sales
SYDNEY (02) 9268 4611 {02} 9268 4620
MELBOURNE (03) 9615 7755 (G3) 9615 7755
BRISBANE {07y 3222 6351 (07) 3222 6350
PERTH (09) 360 5140 (09) 360 5307
ADELAIDE (08) 8237 7100 {08) 8237 7582
CANBERRA (06) 252 6627 (06) 207 0326
HOBART {002) 205 800 {002) 205 800
DARWIN (08) 8943 2111 (08) 8943 2111
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