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SUMMARY OF FINDINGS

R&D Expenditure
Business expenditure on R&D (BERD) carried out in

BUSINESS EXPENDITURE ON R&D

Australia in 1990-91 is estimated to be $2,017 million at $m
current prices. This represents an increase of 2 per cent r 2,500
compared with 1989-90. At average 1984-85 prices, R&D — Current prices
expenditure is estimated to be $1,359 million. This repre- A 1984.85 ori - 2,000
sents a decrease of 2 per cent compared with1989-90. verge 1784-5) pnees S
- 1,500
At average 1984-85 prices, private sector businesses .
decreased R&D expenditure by 3 per cent over 1989-90, ’ - 1,000
while public sector businesses increased 3 per cent over
this period. - 500
Private sector businesses now account for 90 per cent of r . v - Lo
R&D expenditure in the business sector. The private sec- 1984-85 1986-87 1988-89 1990-91
tor contribution has been decreasing steadily over the last
few years, after reaching a peak in 1987-88 and is now at
the same proportion as 1984-85.
Business expenditure on R&D (BERD) represents
0.53 per cent of Gross Domestic Product (GDP). This
ratio increased fairly rapidly in the early 1980°s but
started to platecau from 1986-87. It has remained steady
over the last couple of years.
Australia has a relatively low BERD/GDP ratio when
compared with the other OECD countries shown in the BERD AS A PERCENTAGE OF GDP
table below. %
- 0.6
Switzerland 2.14%
Japan 2.08%
Germany 2.07% L 0.4
United States 1.90%
Sweden 1.83%
United Kingdom 1.48% 02
Finland 1.17% '
Denmark 0.84%
Italy 0.79% 00
Canada 0.75% y ) : oon a1
AUSTRALIA 0.53% 1984-85 1986-87 1988-89 1990-91
Spain 0.49%
Ireland 0.47%
TABLE 1. EXPENDITURE ON R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA
($m)
1984-85 1985.86  1986-87r  1987-88r  1988-89r  1989-90r 1990-91
AT CURRENT PRICES
Private Scctor 653.7 852.2 1,156.5 1,340.3 1,635.2 1,787.1 1.813.2
Public Sector 773 95.7 123.5 117.6 149.2 187.0 204.2
TOTAL BUSINESS ENTERPRISES 731.1 947.9 1,280.1 1,457.9 1,784.4 1,974.1 2,017.4
AT AVERAGE 1984-85 PRICES
Private Sector 653.7 793.7 992.3 1,072.4 12449 1,254.3 12160
Public Sector 714 89.2 106.6 97.6 1193 139.4 143.4
TOTAL BUSINESS ENTERPRISES 731.1 882.9 1,098.9 1,170.0 " 1,364.2 1,393.7 1,359.4

(a) Excludes enterprises in ASIC Division 'A®




Human resources devoted to R&D
Human resources devoted to R&D carried out in Australia

HUMAN RESOURCES DEVOTED TO R&D

is estimated to be 19,985 person years. This represents a P2Y5 300
2 per cent decrease over 1989-90. Human resources '
devoted to research steadily increased over the years to a 20,000
peak in 1988-89 (20,454 person years), but has declined '
in the following years. L 15000
Private sector businesses account for 91 per cent of person . 10.000
years of effort devoted to R&D in the business sector. ’
This is similar to their contribution to expenditure. L 5000
Human resource effort devoted to R&D as a percentage ; . ; , Lo
of the number of persons employed by those businesses 1984-85 1986-87 1988-89 1990-91
that carried out R&D has increased to 1.75 per cent in
1990-91, up from 1.37 per cent in 1986-87 and 1.59 per
cent in 1988-89.
TABLE 2. HUMAN RESOURCES DEVOTED TO R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA
(person years)
1984-85 1985-86  1986-87r  1987-88r  1988-89r  1989-90r 1990-91
Private Sector 11,324 13,431 16,198 16,952 18,858 18,572 18,103
Public Sector 1,238 1,353 1,393 1,527 1,597 1,729 1,881
TOTAL BUSINESS ENTERPRISES 12,563 14,784 17,591 18,479 20,454 20,301 19,985

(a) Excludes entesprises in ASIC Division A’




Industry perspective

Enterprises involved in R&D
The number of business enterprises that carried out R&D

' has decreased by 13 per cent since 1988-89. This decrease NUMBER OF ENTERFRISES
occurred in all industries with the exception of Basic No.
metal products. Between 1986-87 and 1988-89 the total r 3,500
number of enterprises carrying out R&D remained fairly - 3,000
constant at just over 3000.
- 2,500
53% of expenditure ($1,060m) and 56 per cent of human r 2,000
resources (11,258 py) were devoted to R&D in the L 1,500
manufacturing sector. The major contributors to this were
Appliances and electrical equipment (26% of expenditure, [ 1000
329% for human resources); Chemicals (17% and 16% r 500
respectively) and Transport equipment (17% and 13% - . v Lo
respectively). 1984-85 1986-87 1988-89 1990-91
Outside of manufacturing the largest industry was Proper-
ty and business services. This contributed 12 per cent each
of expenditurc and human resources to the total for all
business enterprises in Australia.
TABLE 3. R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA, BY INDUSTRY OF ENTERPRISE
Enterprises Expenditure onR & D Person years of effort
(number) ($m) onR&D
Industry of enterprise
ASIC

Code Description 1986.87r 1988-89r 1990-91 1986-87r 1988-89r 1990-91 1986-87r 1988-89r 1990-91

11-15 Mining (excluding services to mining) 39 47 42 55.6 68.7 773 524 589 559
Manufacturing —
21 Food, beverages and tobacco 107 106 98 58.8 874 853 883 891 925
23-24 Textiles, clothing and footwear 35 45 30 129 9.1 15 119 118 74
25 Wood, wood products and fumiture 47 47 36 6.4 10.4 7.3 118 122 107
26 Paper, paper products, printing
and publishing 32 28 27 10.0 24.1 354 158 234 231
27 Chemical, petroleum and coal products 270 258 236  120.1 147.1 178.7 1,857 1660 1,799
28 Non-metallic mineral products 39 45 33 15.3 222 17.5 178 204 159
29 Basic metal products 46 53 57 63.2 91.4 130.5 855 948 969
31 Fabricated metal products 129 133 112 23.0 26.1 326 392 382 354
32 Transport equipment 98 123 106 127.9 162.3 155.0 1,562 1,804 1463
334  Photographic, professional and
scientific equipment 67 70 59 25.7 375 419 433 513 490
335  Appliances and electrical equipment 590 583 5N 174.5 236.4 275.1 2,835 3,450 3,605
336  Industrial machinery and equipment 254 259 224 433 56.1 60.3 720 799 710
34 Miscellaneous manufacturing 102 118 113 21.6 27.1 329 329 400 375
C  Total manufacturing 1,816 1,868 1,702 7027 9372 10600 10438 11,523 11,258
Other industries —
F Wholesale and retail trade 295 294 260 99.9 159.4 174.2 1,264 1,689 1,629
61-62 Finance 46 51 37 59.0 106.4 124.0 836 1,165 127
63 Property and business services 587 524 403 1836 2285 2490 2,413 2810 249
8461 Research and scientific institutions 80 95 63 453 1274 111.2 640 1,094 986
(b) Othernec. 166 168 146  134.1 1568 2218 1476 1584 1791
16, D-L Total other industries 1,174 1,132 909 5218 7785  880.1 6629 8342 8,168
TOTAL ALL INDUSTRIES 3,029 3,047 2,653 1280.1 1784.4 20174 17,591 20,454 19,985
Private Sector Contribution 2968 2990 2,602 11565 16352 18132 16,198 18858 18,103
Public Sector Contribution 61 57 51 123.5 149.2 2042 1,393 1,597 1,881

(a) Excludes enterprises in ASIC Division A’ (b) ASIC codes 16,D.E,G,H J,8141-8306,8462-8495 L.




Type of expenditure

Labour costs continue to be the main component of R&D
expenditure (50%). Labour costs have remained at a con-
stant proportion of total R&D costs for a number of years.
The Finance industry has the highest labour costs and the
lowest capital costs as a proportion of total R&D expen-

Type of activity

63 per cent of business R&D expenditure is directed
towards Experimental development, up from 61 per cent
in 1988-89. For the manufacturing sector, 71 per cent of
research is on Experimental development and 24 per cent
is Applied research. For the mining sector however only

diture.

55 per cent is on Experimental development while 42 per
cent is Applied rescarch.

In the mining sector expenditure on capital assets accounts
for a considerably higher proportion of total R&D costs
(28%) compared with the manufacturing and other in-
dustries (both 12%).

Basic research is fairly small in all industries except for
Research and scientific institutions where it is 14 per cent
of total research, and Other industries (utilities, transport,
communications etc) where it is 12 per cent.

TABLE 4. R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA, 1990-91, BY TYPE OF EXPENDITURE AND TYPE OF ACTIVITY

($°000)
Type of expenditure Type of activity(b)
Experi-
. Other mental
%‘g"y of enterprise Capital Labour current Basic Applied  develop-
Code Description Total expenditure cosis(c) expenditure  research  research ment
11-.15 Mining (excluding services to mining) 77,282 21,277 34,325 21,680 1,818 32,754 42,710
Manufacturing —
21 Food, beverages and tobacco 85,252 11,852 42,465 30,935 6972 19,928 58,351
23-24 Textiles, clothing and footwear 7,469 1,131 3,266 3,073 n.p. n.p. 4,464
25 Wood, wood products and fumiture 7,295 509 4434 2,353 n.p. n.p. 4,627
26 Paper, paper products, printing
and publishing 35,441 6,265 10,781 18,395 604 6,664 28,173
27 Chemical, petroleum and coal products 178,739 17,742 84,114 76,883 11,247 41,187 126,305
28 Non-metallic mineral products 17,510 2,866 7,355 7,289 157 4,400 12,354
29 Basic metal products 130,529 23,284 49,648 57,598 7274 60,955 62,300
31 Fabricated metal products 32,646 1,757 14,982 9,907 621 12,720 19,305
32 Transport equipment 154,994 14,454 81,850 58,691 3,709 17,030 134,255
334  Photographic, professional and
scientific equipment 41910 3,822 23,014 15,074 1,820 10,993 29,097
335 Appliances and electrical equipment 275,105 24,969 155,375 94,762 10,897 56,976 207,233
336 Industrial machinery and equipment 60,261 3,556 27,598 29,107 3471 15,596 41,194
34 Miscellaneous manufacturing 32,883 3,754 16,316 12,813 1,169 4,468 27,246
C Total manufacturing 1,060,033 121,958 521,197 416,878 49,080 256,050 754,904
Other industnes —
F Wholesale and retail trade 174,160 11,203 90,206 72,752 15,653 52,031 106,477
61-62 Finance 124,012 3,754 82,001 38,258 2,750 64,972 56,290
63 Property and business services 249,007 27,805 120,011 101,192 14,887 55,624 178,496
8461 Research and scientific institutions 111,161 16,520 48,632 46,009 15,423 53,016 42,722
(d) Othern.e.c. 221,756 42,152 105,925 73,679 27,498 97,456 96,802
16, D-L Total other industries 880,096 101,433 446,773 331,890 76,210 323,099 480,787
TOTAL ALL INDUSTRIES 2,017,411 244,668 1,002,295 770,448 127,108 611,903 1,278,400
Private sector contribution to 'Total all industries’ —
1990-91 1,813,202 207,883 894,450 710,870 100,501 519,074 1,193,627
1988-89r 1,635,213 248,840 799,334 587,039 93,239 534921 1,007,054

(3) Excludes enterprises in ASIC Division 'A°  (b) Data within this classification are subjectively allocated by respondents at the time of reponting, using OECD/ABS
definitions. Analysts using this classification should bear the oniginal subjectivity in mind. See Paragraph 11 of the Explanatory Notes. (c) Includes wages and
salaries, payroll tax, payments to contract staff on the payroll, fringe benefits tax and workers compensation insurance, overtime, eamings, shift allowances, penalty
rates, bonuses, commission payments, holiday pay, long service leave payments, sick pay, employer contributions to superannuation and pension schemes. (d) ASIC
codes 16,D,E,G,H J,8141-8306,8462-8495 L.



Source of funds for R&D

Most of the funding for R&D expenditure came from the
business sector itself: 88 per cent from own funds and
6 per cent from other business enterprises, totalling
$1892m. The industries in which business enterprises pro-
vide funds for other business enterprises are mainly
Appliances and electrical equipment, Property and busi-
ness services and Research and scientific institutions.

TABLE 5. SOURCE OF FUNDS FOR R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA, 1990-91

This R&D is generally software development. The next
major source of funding was the Commonwealth Govern-
ment: 1 per cent from the Grants for Industry R&D
(GIRD) Scheme and 2 per cent from other Common-
wealth Government sources, totalling $67m. 2 per cent or

$42m was funded from overseas.

($°000)
Source of funds
; Other Other State and

Indlusiry of enterprise business ~ GIRD C'wealth  Local  Other
Code Description Total Own funds enterprises Scheme(b) Gov't Gov't Aust{c) Overseas
11-15 Mining (excluding services to mining) 77,282 76,197 n.p. n.p. n.p. — —_ _

Manufacturing —
21 Food, beverages and tobacco 85,252 83,996 n.p. np. 392 n.p. n.p. n.p.
2324 Textiles, clothing and footwear 7,469 7246 n.p. n.p. —_ — — —
25 Wood, wood products and furniture 7.295 6,200 n.p. n.p. — — - —
26 Paper, paper products, printing

and publishing 35,441 35415 np. n.p. — — n.p. —_
27 Chemical, petroleum and coal products 178,739 167,193 n.p. n.p. n.p. — n.p. 3,254
28 Non-metallic mineral products 17,510 16,990 271 n.p. n.p. — — —
29 Basic metal products 130,529 126,881 n.p. n.p. n.p. n.p. n.p. n.p.
31 Fabricated metal producis 32,646 32,468 n.p. 128 — — n.p. —
32 Transport equipment 154,994 143,850 n.p. 171 n.p. 189 n.p. n.p.
334  Photographic, professional and
scientific equipment 41910 40,480 497 639 195 100 — —

335 Appliances and electrical equipment 275,105 226,040 30,666 6,932 8,693 582 1,096 1,096
336  Industrial machinery and equipment 60,261 57,582 1,237 1,170 n.p. — n.p. —_
34 Miscellaneous manufacturing 32,883 29,865 1,849 703 256 n.p. n.p. n.p.
C Total manufacturing 1,060,033 974,205 44,662 11,117 20,855 1,275 2,040 5879

Other industries —
F Wholesale and retail trade 174,160 145,554 2,042 1,846 832 n.p. n.p. 23,333
61-62 Finance 124012 123,257 n.p. n.p. n.p. n.p. — n.p.
63 Property and business services 249,007 175,034 45410 1,833 16,826 3,075 np. n.p.
8461 Research and scientific institutions 111,161 59,860 31,072 693 8,485 T4 424 6,033
(d) Othern.e.c. 221,756 213,518 493 641 2,889 3,474 741 —
16, D-L Total other industries 880,096 717,223 n.p. n.p. n.p. 7,676 5,744 35,849

TOTAL ALL INDUSTRIES 2,017,411 1,767,626 124,416 16,513 50,394 8,951 7,783 41,728
Private sector contribution to 'Total all industries’ —

1990-91 1,813,202 1,572,856 124,115 15,804 45,492 n.p. n.p. 41,728

1988-89r 1,635213 1,406,475 122,602 24,679 34,395 2,709 3,679 40,676

(a) Excludes enterprises in ASIC Division "A*  (b) Grants for Industry R & D Scheme. (c) Includes Higher Education and Private Non-profit sectors.  (d) ASIC codes

16,D.E,G,H,J,8141-8306,8462-8495 L.




State comparisons

The leading states in terms of R&D expenditure are New
South Wales at $857m and Victoria at $690m, accounting
for 42 per cent and 34 per cent of total expenditure
respectively. Next in order are Queensland (7%), Western
Australia (7%) and South Australia (6%). This ranking is
the same as 1989-90.

The main industries undertaking R&D in New South
Wales are Appliances and electrical equipment manufac-
turing, Other industries n.e.c. and the Finance industry. In
Victoria they are Appliances and electrical equipment
manufacturing; Transport equipment manufacturing and
Other industries n.e.c. South Australia’s main industry
undertaking R&D is Transport equipment manufacturing.

STATE DETAILS

1984-85

1986-87

1988-89

TABLE 6. LOCATION OF R&D EXPENDITURE(a) BY BUSINESS ENTERPRISES(b), AUSTRALIA, 1990-91

($°000)
Location of expenditure
Other
Industry of enterprise Australian
ASIC . wa Saiesand
Code Description Total NSW Vic. Qld SA 'A territories Overseas
11-15 Mining (excluding services to mining) 77,282 8,910 2,774 n.p. 959 15,260 1,794 n.p.
Manufactuning —
21 Food, beverages and tobacco 85,252 47,063 27,250 6,906 1,453 1,610 970 —
23-24 Textiles, clothing and footwear 7.469 2,491 2,769 n.p. n.p. n.p. n.p. n.p.
25 Wood, wood products and furniture 7295 2,625 957 932 1,479 930 n.p. n.p.
26 Paper, paper products, printing
and publishing 35,441 3,873 16,563 589 n.p. n.p. n.p. 143
27 Chemical, petroleum and coal products 178,739 72,430 74,197 6,754 7.28 n.p. n.p. n.p.
28 Non-metallic mineral products 17,510 8328 5978 n.p. n.p. 1,772 — —
29 Basic metal products 130,529 51,092 41,062 2,508 3,961 n.p. n.p. n.p.
31 Fabricated metal products 32,646 14,732 10,474 3,967 2,830 n.p. — n.p.
32 Transport equipment 154,994 20,371 98,447 4,591 27,851 1912 — 1,82
334 Photographic, professional and
scientific equipment 41910 20,379 17,168 2,674 1,208 n.p. — n.p.
335 Appliances and electrical equipment 275,105 109,588 100,932 9,454 27,721 19,689 n.p. n.p.
336  Industnial machinery and equipment 60,261 27,162 19,887 6,084 2,750 3,472 n.p. n.p.
34 Miscellaneous manufacturing 32,883 10,330 8,371 2,535 9,410 2,177 n.p. n.p.
(o Total manufacturing 1,060,033 390,463 424,053 49,082 88,643 55,726 35,564 16,502
Other industries —
F Wholesale and retail trade 174,160 107,121 42,550 13,766 4,103 n.p. 4,136 n.p.
61-62 Finance 124,012 107,657 13,570 np. 626 n.p. n.p. n.p.
63 Property and business services 249,007 84,520 82,592 17,470 7.414 43,771 6,88 6,354
8461 Research and scientific institutions 111,161 51,034 37,629 11,569 5211 n.p. n.p. n.p.
(¢) Otherne.c. 221,756 107,680 87,116 8,447 4,756 10,252 2,906 598
16, D-L Total other industries 880,096 458,012 263,456 n.p. 22,110 63,272 14,666 n.p.
TOTAL ALL INDUSTRIES 2,017,411 857,385 690,282 139,409 111,712 134,258 52,025 32,341
Private sector contribution to 'Total all industries® —
1990-91 1,813,202 759,893 601,620 132,528 108,523 129,185 n.p. n.p.
1988-89r 1,635213 690340 534,734 124,502 100,143 93,131 74,623 17,741

(a) Location of the expenditure. This may not be the location of the organisations head office.

16,D.E,G,1 J,8141-8306,8462-8495 L.

(b) Excludes enterprises in ASIC Division 'A* (c) ASIC Codes




Directions of R&D effort

$1758m (87%) of R&D effort is applied to manufactured MAJOR R&D PRODUCTS
products. $477m of this is directed towards Cqmputer Software % of Total R&D
software. Computer software has grown at a considerable r 30
rate, (25%) over the two years from 1988-89 to 1990-91. - Telecommunications
It is now 24 per cent of total R&D expenditure, up from M .
. 17% in 1986-87 and 21 per cent in 1988-89. The next — - Motor vehicles
larggst prod'uct areas are Telecommunications and broad- - - - - Pharmaceuticals [ 20
casting equipment (10 per cent of the total) and Motor
vehgc.les and parts (8 per cent of the total) although their
positions are reversed from 1988-89. Pharmaceutical
products at 4 per cent commands only slightly more effort
than Metallic minerals. T e eeee - 10
/// EAEEE e ot A
-
r T T g Mt 0
1984-85 1986-87 1988-89 1990-91
TABLE 7. PRODUCT FIELIXa) OF R&D EXPENDITURE BY BUSINESS ENTERPRISES(b), AUSTRALIA
1986-87r 1988-89r 1990-91
R&D R&D R&D
Enter-  expend- Enter-  expend- Enter-  expend-
ng‘g‘ry of product field prises(c) iture  prises(c) iture  prises(c) iture
Code Description (numberj  ($'000) (number)  ($°000) (number) ($'000)
Agniculture,forestry,fishing and hunting —
012,018 Poultry, cereal grains, sheep, cattle and pigs 12 5,109 27 14,259 36 19,350
013-014, Other agriculture, forestry, fishing
019-04 and hunting 39 7,209 4?2 9,331 54 9,680
A Total agriculture, forestry, fishing
and hunting 51 12,318 64 23590 86 29,030
Mining —
11 Metallic minerals 27 49,909 48 65,467 54 85,893
12-15 Non-metallic minerals 30 30,681 55 41,407 57 38,791

11-15 Total mining
(excluding services to mining) 51 80,590 89 106,874 98 124,684

Sec footnotes at end of able.




TABLE 7. PRODUCT FIELD(a) OF R&D EXPENDITURE BY BUSINESS ENTERPRISES(b), AUSTRALIA—continued

1986-87r 1988-89r 1990-91
R&D R&D R&D
Enter-  expend- Enter-  expend- Enter-  expend-
{qn;:glry of product field prises(c) 'ilure prises(c) 'ilure prises(c) ‘ilurz
Code Description (number) (3'000) (number) (3'000) (nwnmber) ($°000)
Manufacturing —
211 Meat products 19 3,798 24 2,437 21 3,100
212 Milk products 16 12,905 26 10,582 30 12,196
213 Fruit and vegetable products 19 1,351 26 2,656 27 4932
214,217 Margarine, oils, fats n.e.c. and other food products 70 22,574 65 26,077 69 32,105
215,216 Flour mill and cereal food products,
bread, cakes and biscuits 18 9,399 33 15,929 28 14,408
218,219 Beverages, malt and tobacco products 19 5,358 32 17,723 24 11,078
21 Total food, beverages and tobacco 138 55,384 146 75,405 143 77,821
234 Textile fibres, yams and woven fibres 14 1,736 23 4810 20 4262
235,24 Other textile products, clothing and footwear 34 4,877 31 3,617 27 3,875
23,24 Total textiles, clothing and footwear 48 6,613 53 8,427 45 8,137
25 Wood, wood products and fumiture 65 5,624 62 6,176 48 5,622
263 Paper and paper products 23 n.p. 28 23,398 39 30,746
264 Printing and allied industrics 4 n.p. 10 2,833 24 3,745
26 Total paper, paper products, printing and publishing 27 9,086 37 26,231 58 34,491
2751 Chemical ferntilizers 13 2,666 12 1,407 15 1,255
2753 Synthetic resins and rubber 54 17,537 4?2 18,559 46 24,928
2754 Organic industrial chemicals n.e.c. 37 4,624 46 7260 27 3,587
2755 Inorganic industrial chemicals n.e.c. 51 9,515 30 4,467 24 7414
2762 Paints 65 12,582 58 15,041 64 19,129
2763 ( Veterinary products 31 16,780 34 23,092 36 23,161
( Pharmaceutical products 77 42245 98 81,325 81 86,066
2764 Pesticides 29 15,760 37 18,075 28 21,772
2765 Soap and other detergents 36 3918 36 5,612 32 6,374
2766 Cosmetics and toilet preparations 23 3,202 30 7,778 29 7,006
2767 Inks 12 1,835 7 1,891 9 1,690
2752,2761, Industrial gases, ammunition and other
2768 chemical products 97 20,463 90 17,820 87 24,732
275,276 Total basic chemicals and other chemical products 424 151,127 372 202,329 332 227,113
277,278 Petroleum refining, petroleum and coal products n.e.c. 40 7,800 36 10,540 40 10,504
27 Total chemical, petroleum and coal products 451 158,928 402 212,869 364 237617
285 Glass and glass products 7 999 15 1,384 17 2,265
286 Clay products and refractories 30 12,930 29 3,513 24 4,899
287 Cement and concrete products 28 6,084 31 7,695 29 7,072
288 Other non-metallic mineral products 30 3,462 34 26,948 24 12,404
28 Total non-metallic mineral products 85 23,475 96 39,540 83 26,641
294 Basic iron and steel 65 45,077 44 59,699 44 64,958
295,296 Basic non-ferrous metals 53 26,835 49 34,287 54 43,289
29 Total basic metal products 114 71,911 84 93,986 89 108247
314 Structural metal products 59 6,186 60 9,615 59 15,937
315 Sheet metal products 35 4,811 64 10,516 70 13,145
316 Other fabricated metal products 126 14,666 119 23,041 141 32,651
31 Total fabricated metal products 209 25,664 217 43,173 238 61,734
323 Motor vehicles and pants 112 126,279 119 158,641 106 153,905
3241,3242 Ships and boats 23 5,157 29 5,435 17 1,429
3243 Railway rolling stock and locomotives 12 8,693 16 3,430 12 1,632
3244 Aircraft 12 2,685 20 6,996 20 14,764
3245 Transport equipment n.e.c. 12 1,601 25 3,721 34 4,853
324 Total other transport equipment 58 18,137 83 19,582 78 22,678
32 Total transport equipment 163 144,415 194 178,223 172 176,582
3341,3342 Photographic and optical goods and
photographic film processing 26 6,711 27 5,473 16 4,937
( Medical and surgical equipment (excl.
3343 (  veterinary equipment) 63 22,548 73 34,705 s1 30,762
( Other measuring, professional and
(  scientific equipment 85 13,505 99 26,558 89 21,736
334 Total Photographic, professional and
scientific equipment 171 42,765 186 66,736 145 57,434
3351 Radio and TV receivers and audio
equipment 37 2,904 38 3.477 28 3,240

See footnotes at end of table.




TABLE 7. PRODUCT FIELD{(a) OF R&D EXPENDITURE BY BUSINESS ENTERPRISES(b), AUSTRALIA—continued

1986-87r 1988-89r 1990-91

R&D R&D R&D

Enter-  expend- Enter-  expend- Enter-  expend-

in;lnglry of product field prises(c) iture  prises(c) iture  prises(c) iture

Code Description (number)  ($'000) (number)  ($'000) (number) ($'000)

( Telecommunications and broadcasting

(  equipment 138 132,614 123 150223 95 200,723

3352  ( Other electronic equipment 26 32,240 223 44 408 196 38,663

( Computer hardware 231 45,273 190 42,556 180 38,810

( Computer software 576 215,838 580 382,802 565 476,821

3353 Refrigerators and household appliances 68 13,853 56 17,050 35 19,768

3354 Water healing systems 22 4,059 23 3322 17 4415
3355— Cables, batteries and other electrical i
3357 machinery and equipment n.e.c. 246 31,637 169 30,274 114 26,409 !
335 Total appliances and electrical equipment 1,279 478,417 1,122 674,111 949 808,848 !
3361 Agricultural machinery 83 10,193 79 10,683 50 7363 I
3362 Construction machinery 12 2,968 21 5,053 20 1,255 i
3363 Materials handling equipment 63 6,149 54 7113 54 16,637 :

3364 Wood and metal working machinery 48 5,416 39 10,792 24 4,861
3365 Pumps and compressors 33 3,320 35 4374 27 2,152 .
3366 Commercial space heating and cooling equipment 28 5.184 28 4252 21 3,050 '

3367 Dies, saw blades and machine tool accessones 5 112 8 2,315 16 1,382

3368 Food processing equipment 49 10,598 39 11,603 33 11,589

3369 Industrial machinery & equipment n.e.c. 324 48,360 255 59,267 208 55,300

336 Total industrial machinery and equipment 582 92,302 498 115452 386 103,589

33 Total other machinery and equipment 1,876 613,483 1,683 856,299 1,373 969,871

345 Leather and leather products 8 1,151 10 1,119 10 652

346 Rubber products 26 2,047 22 2,823 24 5,449

347 Plastic and related products 114 18,122 127 2215 121 26,079

348 Other manufacturing 48 5,814 65 13,210 78 18,866

34 Total miscellaneous manufacturing 186 27,133 211 39,367 213 51,045

C Total manufacturing 2,860 1,141,716 2,780 1,579,694 2,364 1,757,807

Other industries —

16 Services to mining 21 7,603 45 9,623 58 17,267

D-L Other n.e.c. 196 54,620 254 87,742 277 111,784

16,D-L Total other industries 215 62,223 291 97,365 322 129,051

TOTAL ALL INDUSTRIES 3,029 1,280,066 3,047 1,784,430 2,653 2,017,411

Private Sector Contribution 2,968 1,156,550 2990 1635213 2,602 1,813202

Public Sector Contribution 61 123,517 57 149217 51 204209

(a) The industry of product (or process) field towards which the R & D activity was directed. For further

n sec p

graph 24 of the Explanatory Notes. (b) Excludes

enterprises in ASIC Division A’ (c) Where the R & D perfarmed by an enterprise was directed towards more than one product, that enterprise is counted in each of the

industries to which its products are coded. Therefore, the enterprise counts shown in this table cannot be

d o aggreg:

for cc

a

ions of industries.
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Business size comparison— BUSINESS SIZE COMPARISON
Expenditure

The largest enterprises, employing 1000 or more, account ' ' ’ '
for 37 per cent of total R&D expenditure. On average this
is nearly $5m per business undertaking R&D. Businesses LR *
employing less than 10 people account for only § per cent
of the R&D. This averages out at about $100,000 for each 20299 froere ¢
business undertaking R&D. The major industries in which 100499 - vrrmememreaaiin °
these small busincss undertake research arc the Applian-
ces and electrical equipment and the Property and > 499 e ®
business services industries.

% of total

TABLE 8. R&D EXPENDITURE BY BUSINESS ENTERPRISES(a), AUSTRALIA, 1990-91, BY SIZE OF BUSINESS(b)
($°000)

Enterprise employment size (persons)

Industry of enterprise
ASIC
Code Description

Less 100 200 500 1000
Total than10 101019 20t049 50 to99 w0199 10499 10999 or more

11-15 Mining (excluding services to mining) 77,282 n.p. n.p. n.p. n.p. —_ 4,195 5,576 59,803

Manufacturing —
21 Food, beverages and tobacco 85,252 314 779 1,137 5212 8,427 8,368 13223 47,792
23-24 Texitiles, clothing and footwear 7,469 n.p. — 991 1,236 910 619 2213 n.p.
25 Wood, wood products and fumiture 7,295 n.p. n.p. 774 1,618 1,283 n.p. n.p. n.p.
26 Paper, paper products, printing

and publishing 35,441 176 n.p. n.p. n.p. 654 1,038 np. 22,180
27 Chemical, petroleum and coal products 178,739 2,850 6,896 18,590 9,45 12,632 54,373 37,693 36,253
28 Non-metallic mineral products 17,510 1,399 n.p. n.p. n.p. 535 753 4,293 3,411
29 Basic metal products 130,529 627 288 n.p. 904 n.p. n.p. 6,012 43,420
31 Fabricated metal products 32,646 2,422 1,617 5,046 6,446 3,702 8,022 2,862 2,529
32 Transport equipment 154,994 2,007 1,603 3,474 1,406 5964 15067 15841 109,632
334 Photographic, professional and
scientific equipment 41910 3,970 2,161 1,510 2,850 n.p. n.p. — n.p.

335 Appliances and elecirical equipment 275,105 30,055 30,618 49,692 25139 20903 17,005 23,520 78,172
336 Industnal machinery and equipment 60,261 8,881 4,419 8,460 10,564 8,607 8,400 5,163 5,767
34 Miscellaneous manufacturing 32,883 2,406 4,898 3,033 5,492 2,587 2,816 7961 3,690
C Total manufacturing 1,060,033 56,514 56,652 112,474 77,014 90,507 177,812 126,945 362,115

Other industries —
F Wholesale and retail trade 174,160 5,589 8,348 10,794 27,806 30,813 71,804 13367 5,640
61-62 Finance 124,012 1,388 n.p. n.p. n.p. n.p. n.p. np. 110,881
63 Property and business services 249,007 25,835 15482 29,856 20,57 50,847 47,400 5126 53,891
8461 Rescarch and scientific institutions 111,161 np. 11,063 17670 23,056 5139% n.p. — —
(c) Othern.e.c. 221,756 n.p. 4,588 9,295 2,895 n.p. 43,378 n.p. 148,196
16, D-L Total other industries 880,096 n.p. n.p. n.p. np. 134,815 164,688 29,658 318,607

TOTAL ALL INDUSTRIES 2,017,411 102,693 103,115 181,535 155347 225322 346,694 162,179 740,525
Private sector contribution to 'Total all industries’ —

1990-91 1,813,202 np. 103,115 np. 152960 224512 308,523 155415 585,073

1988-89r 1,635213 106,056 88959 179,030 138354 194,500 230,860 161385 536,071

(a) Excludes enterprises in ASIC Division A’ () Employment size is based on the number of persons employed by the enterprise.  (c) ASIC Codes
16,D.E,G,H,J,8141-8306,8462-8495 L.
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Employment

For those businesses undertaking R&D, those employing smallest size category (less than 10 employees) devote
1000 or more contribute 36 per cent of the human over 30 per cent of their effort to research, but this con-
resource effort. However less than 1 per cent of their total tributes only 7 per cent of the total human resources
employment is devoted to R&D. On the other hand the undertaking R&D.

TABLE 9. HUMAN RESOURCES DEVOTED TO R&D BY BUSINESS ENTERPRISES, AUSTRALIA(a), 1990-91,
BY SIZE OF BUSINESS(b)
(person years)

Enterprise employment size (persons)

Industry of enterprise
ASIC
Code Description

Less 100 200 500 1000
Total thanl0 101019 201049 501099 10199 10499 10999 or more

11-15 Mining (excluding services to mining) 559 1 n.p. n.p. 19 — 25 32 n.p.
Manufacturing —
21 Food, beverages and tobacco 925 4 8 13 72 59 91 129 550
23-24 Textiles, clothing and footwear 74 n.p. — 13 9 10 7 26 n.p.
25 Wood, wood products and fumiture 107 n.p. n.p. 10 30 20 n.p. n.p. n.p.
26 Paper, paper products, printing
and publishing 231 3 n.p. n.p. n.p. 8 10 n.p. 178
27 Chemical, petroleum and coal products 1,799 41 66 184 144 174 567 287 337
28 Non-metallic mineral products 159 14 n.p. n.p. n.p. 8 n.p. 56 39
29 Basic metal products 969 6 2 14 15 n.p. n.p. 48 425
31 Fabricated metal products 354 39 23 37 58 58 65 36 37
32 Transport equipment 1,463 33 28 34 25 29 206 169 940
334  Photographic, professional and
scientific equipment 490 58 31 22 38 69 n.p. — n.p.
335  Appliances and electrical equipment 3,605 461 405 692 382 233 190 283 95!
336  Industrial machinery and equipment 710 84 n.p. 115 133 86 106 65 n.p.
34 Miscellaneous manufacturing 375 21 3 38 58 n.p. 41 n.p. 4
C Total manufacturing 11,258 771 672 1,178 990 974 1,794 1,216 3,664
Other industries —
F Wholesale and retail trade 1,629 74 99 n.p. 291 280 540 115 n.p.
61-62 Finance 1271 18 17 13 n.p. n.p. n.p. np. 1,145
63 Property and business services 2,490 334 221 375 215 438 414 66 428
8461 Research and scientific institutions 986 93 n.p. 174 216 451 n.p. -_— —
(c) Otherne.c. 1,791 45 n.p. 59 n.p. n.p. 240 n.p. 1,306
16, D-L Total other industries 8,168 564 n.p. n.p. 768 1,185 1,203 292 n.p.
TOTAL ALL INDUSTRIES 19,985 1,336 1,103 1,950 1,777 2,159 3,022 1,540 7,098
Private secior contribution to 'Total all industries’ —
1990-91 18,103 1,334 n.p. n.p. 1,738 2,147 2,826 1473 5540
1988-89r 18,858 1,527 1,219 2,105 1,800 2,068 2,480 1915 5,745
(a) Excludes enterprises in ASIC Division ‘A’ (b) Employment size is based on the number of persons employed by the enterprise, whereas h data are

person years of R & D effort (c) ASIC Codes 16,D.E,G.H,J,8141-8306,8462-8495,L.




Type of R&D staff

While total human resources devoted to R&D in 1990-91
decreased by 2 per cent over 1988-89, researchers in-
creased by 1%. This increase has occurred mainly in the
Appliances and electrical equipment (12%) and Chemicals
petroleum and coal products (7%) industries within the
manufacturing sector.

Technicians increased over 1988-89 by 35 per cent in the
mining sector but recorded decreases in the other sectors.
The most significant of these decreases was 34 per cent
in Transport cquipment manufacturing and 17 per cent in
the Property and business services industries.

Other staff decreased 66 per cent from 1988-89 in the
mining and 5% in the manufacturing sectors and recorded
a 2% rise in total other industries.

12

TYPE OF R&D STAFF % of total
person years

___ Researchers

. I 80
,,,,,, Technicians
::f."// [
....... - 40
__________ |20
r T T v L0

1984-85 1986-87 1988-89 1990-91

TABLE 10. HUMAN RESOURCES DEVOTED TO R&D BY BUSINESS ENTERPRISES, AUSTRALIA(a), 1990-91,
BY TYPE OF EMPLOYEE
(person-years)

Industry of enterprise
ASIC
Code Description

Type of employee

Other
Total Researchers Technicians supporting staff

11-15 Mining (excluding services to mining)

Manufacturing —
21 Food, beverages and tobacco
23-24 Textiles, clothing and footwear
25 Wood, wood products and fumiture
26 Paper, paper products, printing

and publishing
27 Chemical, petroleum and coal products
28 Non-metallic mineral products
29 Basic metal products

31 Fabricated metal products

32 Transport equipment

334  Photographic, professional and
scientific equipment

335  Appliances and electrical equipment

336  Industrial machinery and equipment

34 Miscellaneous manufacturing

C Total manufacturing

Other industrics —

F Wholesale and retail trade
61-62 Finance
63 Property and business services

8461 Research and scientific institutions
®) Other n.c.c.

16, D-L Total other industries
TOTAL ALL INDUSTRIES
Private sector contribution to 'Total all industries’ —

1990-91
1988-89r

559 160 359 40
925 525 236 164
74 36 26 11
107 46 34 26
231 94 77 60
1,799 1,017 543 238
159 89 47 23
969 522 263 184
354 149 127 78
1,463 697 502 264
490 327 118 44
3,605 2,506 758 341
710 350 218 143
375 196 113 66
11,258 6,554 3,062 1,643
1,629 1,212 264 153
1,271 758 437 77
2,490 1,464 644 382
986 564 254 169
1,791 963 521 307
8,168 4,962 2,119 1,087
19,985 11,675 5,540 2,770
18,103 10,494 5,092 2,517
18,858 10,612 © 5,611 2,635

(a) Excludes enterpriscs in ASIC Division *A*  (b) ASIC codes 16,D,E,GHJ,8141-8306,8462-8495 L.
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Extramural R&D EXTRAMURAL R&D
Extramural R&D expenditure (payments to other or- $m
ganisations to undertake R&D projects) is estimated to be r 300
$256m, an increase of 22 per cent over 1988-89 which
. o1 X F 250
continues the growth exhibited over the previous few
years. There were however less businesses making these L 200
payments in 1990-91 compared to 1988-89. The
Wholesale and retail trade and Chemical, petroleum and - 150
coal products industries are the leading industries making
. - 100
extramural payments at $41m and $35m respectively.
- 50
Extramural payments are equivalent to 13 per cent of
BERD, up from 12 per cent in both 1986-87 and 1988-89. v T T » -0
) 1984-85 1986-87 1988-89 1990-91
TABLE 11. EXTRAMURAL R&D EXPENDITURE(a) BY BUSINESS ENTERPRISES(b), AUSTRALIA
1986-87r 1988-89r 1990-91
Qn‘g;glry of enterprise making payment Enterprises Payments  Enterprises Payments Enterprises  Payments
Code Description (nwnber) (3'000) (number) ($'000) (nwnber) ($'000)
11-15 Mining (excluding services to mining) k] 7,572 a3 13,311 46 28,657
Manufacturing —
21 Food, beverages and tobacco 46 5772 51 8,343 45 19,385
23-24 Textiles, clothing and footwear 6 np. 9 506 ) 685
25 Wood, wood products and fumiture 13 450 15 918 10 625
26 Paper, paper products, printing
and publishing 1 774 8 1,211 5 n.p.
27 Chemical, petroleum and coal products 63 24,116 75 28,711 69 35,091
28 Non-metallic mineral products 11 n.p. 12 920 19 2,387
29 Basic metal products 16 7,240 22 5,178 18 16,055
31 Fabricated metal products 21 1,065 20 1,230 16 1,040
32 Transport equipment 11 1,531 18 7,084 15 3,349
334 Photographic, professional and
scientific equipment 13 800 18 2,310 11 n.p.
335  Appliances and electrical equipment 63 7.083 63 16,460 64 22,675
336 Industrial machinery and equipment 27 1,463 30 1,675 23 893
34 Miscellaneous manufacturing 2 768 18 5,790 18 8,043
C Total manufacturing 323 53,042 359 80,334 317 111,830
Other industries —
F Wholesale and retail trade 64 28,194 79 38,712 62 41,091
61-62 Finance 19 9,558 19 8,029 9 1,366
63 Property and business services 70 22,277 81 14,716 56 18,763
8461 Research and scientific institutions 23 9,731 33 33,817 22 25,023
(¢) Othern.e.c. 60 18,713 64 19,988 65 28,929
16, D-L Total other industries 236 88,473 276 115,262 214 115,171
TOTAL ALL INDUSTRIES 591 149,087 678 208,907 577 255,658
Private Sector Contribution 555 126,357 637 194,119 548 232,928
Public Sector Contribution 36 22,731 41 14,788 29 22,731

(a) Expenditure on R & D which is funded by an enterprise but carried out by other

16,.D,E,GHJ,8141-8306,8462-8495 1.

prises. (b) Excludes enterprises in ASIC Division A", (c) ASIC codes
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Payments and receipts for technical know-how PAYMENTS AND RECEIPTS FOR

Payments for technical know-how are estimated to be TECHNICAL KNOW-HOW

$354m while receipts are estimated to be $281m. These $m

payments are equivalent to 18 per cent and 14 per cent of (400

BERD, down from 21 per cent and up from 7 per cent Payments

respectively in 1986-87. r 300

The Chemical, petroleum and coal products industry - 200

remains the lcading industry making payments for techni-

cal know-how at $77m followed by Transport equipment RPN oo

at $59m and Appliances and electrical equipment at

$36m. Lo
1984.85 198687 198889  1990-91

Property and business services is the leading industry
earning rcceipts for technical know-how at $108m.

TABLE 12. PAYMENTS AND RECEIPTS FOR TECHNICAL KNOW-HOW BY BUSINESS ENTERPRISES(a), AUSTRALIA
($m)

Payments for technical know-how Receipts for technical know-how

Industry of enterprise
ASIC

Code Description 1986-87r 1988-89r 1990-91 1986-87r 1988-89r 1990-91

11-15§ Mining (excluding services to mining) 0.1 n.p. 0.6 n.p. n.p. n.p.
Manufacturing —
21 Food, beverages and tobacco 23.6 26.6 34.6 28 2.6 0.6
23-24 Textiles, clothing and footwear n.p. 4.1 33 n.p. n.p. n.p.
25 Wood, wood products and fumiture 0.2 1.6 08 0.6 n.p. n.p.
26 Paper, paper products, printing
and publishing 4.0 8.7 9.9 n.p. n.p. 0.4
27 Chemical, petroleun and coal products 53.3 68.2 76.5 6.2 21 2.1
28 Non-metallic mineral products 1.8 7.8 79 n.p. 1.0 n.p.
29 Basic metal products 9.8 238 n.p. n.p. 2.6 n.p.
31 Fabricated metal products 39 8.5 1.4 12 1.1 14
32 Transpor equipment 35.5 579 59.3 1.0 39 9.3
334  Photographic, professional and
scientific equipment n.p. 3.1 n.p. n.p. n.p. n.p.
335  Appliances and electrical equipment 48.4 34.8 35.6 38 159 372
336  Industrial machinery and equipment 12.2 12.7 8.9 n.p. 8.8 12.0
34 Miscellaneous manufactuning 11.0 254 12.0 n.p. 3.1 1.0
C Total manufacturing 240.0 283.5 279.6 n.p. n.p. n.p.
Other industries —
F Wholesale and retail trade 11.3 248 28.1 42 6.4 26.3
6162 Finance n.p. n.p. 10.4 0.1 0.9 n.p.
63 Property and business services 17 11.2 10.5 370 62.2 107.6
8461 Research and scientific institutions n.p. n.p. n.p. 3.0 13.5 140
(b) Othern.e.c. 8.6 10.8 n.p. 6.0 71 n.p.
16, D-L Total other industries 41.0 n.p. 3.8 504 90.2 2053
TOTAL ALL INDUSTRIES 281.0 373.0 354.0 101.6 1332 281.1
Pnvate Sector-Contribution 280.3 372.1 352.7 101.6 132.8 n.p.
Public Sector Contribution 0.8 0.8 1.3 — 04 n.p.

(a) Excludes enterprises in ASIC Division 'A*  (b) ASIC codes 16,D,E,G,H,J,8141-8306,8462-8495,L.
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Patent activity

Businesses with R&D activity during 1990-91 lodged and 1,597 granted abroad. These numbers were generally
1,641 patent applications within Australia, and 2,677 down when compared with the equivalent period between
abroad during the period 1 July 1989 to 30 June 1991. 1987 to 1989.

During this period 931 patents were granted in Australia,

TABLE 13. PATENT ACTIVITY BY BUSINESS ENTERPRISES(a) UNDERTAKING R&D DURING 1990-91

July 1987 - June 1989r July 1989 - June 1991
Australia Overseas Australia Overseas
Industry of enterprise
ASIC Patents Patents Patents Patents Patents Patents Patents  Patents

Code Description lodged  granted lodged  granted lodged  granted lodged  granted

11-15 Mining (excluding services to mining) 8 n.p. n.p. n.p. 8 n.p. n.p. n.p.
Manufacturing —
21 Food, beverages and tobacco 14 5 56 n.p. 22 17 22 23
23-24 Textiles, clothing and footwear 21 21 33 39 31 25 15 14
25 Wood, wood products and furniture 29 21 14 12 18 9 89 20
26 Paper, paper products, printing
and publishing 22 1 n.p. n.p. 26 13 13 n.p.
27 Chemical, petroleum and coal products 99 52 206 120 121 m 232 280
28 Non-metallic mineral products 23 10 n.p. 7 13 ) 10 n.p.
29 Basic metal products 90 37 153 57 91 44 252 93
31 Fabricated metal products 165 87 163 145 186 120 154 95
32 Transport equipment 72 41 143 55 90 51 34 35
334  Photographic, professional and
scientific equipment 61 22 249 49 87 16 89 25
335  Appliances and electrical equipment 318 143 593 256 223 130 305 198
336  Industnal machinery and equipment 221 124 316 207 160 84 196 182
34 Miscellaneous manufacturing 143 4?2 179 57 129 81 110 87
C Total manufacturing 1,278 616 2,238 1,048 1,197 672 1,521 1,064
Other industries —
F Wholesale and retail trade 129 63 169 64 105 52 114 69
61-62 Finance 7 n.p. n.p. n.p. 15 n.p. n.p. n.p.
63 Property and business services 193 113 381 210 150 93 306 313
8461 Research and scientific institutions 108 65 528 297 80 60 597 97
() Othern.e.c. 112 38 159 36 86 4?2 132 4?2
16, D-L Total other industries 549 n.p. np. n.p. 436 n.p. n.p. n.p.
TOTAL ALL INDUSTRIES 1,835 906 3,549 1,681 1,641 931 2,677 1,597
Private Sector Contribution 1,817 901 3,504 1,665 1,605 921 2,636 1,592
Public Sector Contribution 18 5 45 16 36 10 41 5

(a) Excludes enterprises in ASIC Division 'A’. (b) ASIC Codes 16,D.E,G.H.J,8141-8306,8462-8495 L.




Energy R&D

. ENERGY R&D
R&D devoted towards the producing, storing, transmit- $m
ting, utilising and conserving of energy carried out in - 120
Australia in 1990-91 by the Business sector is estimated
to be $115m, an increase of 11% from that in 1988-89. 100
This level of expenditure is equivalent to 6 per cent of - 80
total R&D and is at the same level as in 1988-89. :
- 60
Industry sources continue to be the main source of funds L 40
for energy R&D, remaining stable at 88 per cent. Property
and business services and Other industries n.e.c. remain - 20
the two main industries conducting energy R&D. 0
1984-85 1986-87 1988-89 1990-91
TABLE 14. ENERGY R&D BY BUSINESS ENTERPRISES(a), AUSTRALIA
($°000)
1988-89r 1990-91
Source of funds Source of funds
f‘n;i;glry of enterprise Tol al 7.'ola "
Code Description Expenditure  Industry(b) Gov't(c) Expenditure Industry(b) Gov'i(c)
11-15 Mining (excluding services to mining) 15,336 14,462 874 9,419 n.p. n.p.
Manufacturing —
21 Food, beverages and tobacco 120 120 — n.p. n.p. —
23-24 Textiles, clothing and footwear 341 np. n.p. n.p. n.p. —_
25 Wood, wood products and fumiture n.p. n.p. — n.p. n.p. —_
26 Paper, paper products, printing
and publishing n.p. - n.p. n.p. n.p. —
27 Chemical, petroleum and coal products T n.p. n.p. 805 805 —
28 Non-metallic mineral products 246 246 — 509 509 —
29 Basic metal products n.p. n.p. n.p. 6371 n.p. n.p.
31 Fabricated metal products 1,162 1,162 _ 288 288 —
32 Transporn equipment 445 445 — 1,550 n.p. n.p. :
334  Photographic, professional and
scientific equipment n.p. n.p. —_ n.p. np. — :
335  Appliances and electrical equipment 8,060 7,518 542 9974 8,896 1,078 ;
336  Industrial machinery and equipment 2,716 2,526 190 1,820 n.p. n.p.
34 Miscellaneous manufacturing 973 n.p. n.p. 319 n.p. n.p.
C Total manufacturing 21,580 19,254 2,326 23,574 20,813 2,761
Other industries —
F Wholesale and retail trade 1,647 n.p. n.p. 3,170 2,613 557
61-62 Finance n.p. n.p. n.p. n.p. n.p. —
63 Property and business services 22,381 19,848 2,532 37462 33,659 3,802
8461 Research and scientific institutions n.p. n.p. n.p. n.p. n.p. n.p.
(d) Othernec. 29,048 27,274 1,774 27,927 25,775 2,152
16, D-L Total other industries 67,214 58,065 9,149 82,339 n.p. n.p‘.
TOTAL ALL INDUSTRIES 104,130 91,781 12,350 115,332 101,683 13,649
Private Sector Contribution 83,440 72,652 10,789 94,103 82,167 11,936
Public Sector Contribution 20,690 19,129 1,561 21,229 19,516 1,713

(a) Excludes enterprises in ASIC Division 'A’  (b) Includes private and public business enterprises and private non-profit organi

ions. (c) Includ
Commonwealth and State Govemment organisations, universities and colleges of advanced education (d) ASIC Codes 16,D.E,G,H J,8141-8306,8462-8495 L.
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EXPLANATORY NOTES

Introduction

This publication presents statistics on expenditure
and human resources devoted to R & D carried out in
Australia by enterprises within the Business Enterprise
sector during 1990-91.

2. Statistics also included are R&D directed towards:
extramural R&D activity; payments and receipts for tech-
nical know-how; patent activity, and energy R&D.

3. Comparable R&D statistics are produced for the
General Government, Private Non-Profit and Higher
Education sectors (see paragraph 29).

Data sources

4. The 1990-91 data presented in this publication have
been compiled from data collected from business
enterprises in the Survey of Research and Experimental
Development in respect of the year ended June 1990. This
survey was based on a complete enumeration of busi-
nesscs identified by the Australian Bureau of Statistics
(ABS) as likely R&D performers. The survey was con-
ducted by mailed questionnaires and a 90% response was
obtained. Non-respondents were assumed to be non-R&D
performers.

S.  The 1984-85, 1986-87 and 1988-89 statistics in this
publication were derived from similar surveys. The 1985-
86, 1987-88 and 1989-90 statistics were derived from a
stratified random sample of businesses identified as likely
R&D performers. A number of revisions have been made
to previous statistics.

6. Limited additional detailed R&D statistics will be
available at a charge from the ABS when compiled.
Revised details for previous R&D Surveys are also avail-
able at a charge.

7. The GDP figures used to derive BERD/GDP ratios
quoted in the Summary of Findings are current at time of
manuscript finalisation National Income and Expenditure,
December Quarter 1991 (5206.0) and are as follows:
$216,150m (1984-85); $240,319m (1985-86); $264,564m
(1986-87); $298,335m (1987-88); $340,440m (1988-89)

$370,805m (1989-90) and, $377,114m (1990-91). For fur-
" ther information please see Australian National Accounts,
National Income and Expenditure, 1990-91 (5204.0). The
available BERD/GDP ratios for other OECD countries are
current at time of manuscript finalisation and are sourced
from Main Science and Technology Indicators, 1991,
OECD, Paris, 1991.

Definitions

8. Research and Experimental Development is defined
in accordance with the Organisation for Economic Co-
operation and Development (OECD) standard as
comprising ‘creative work undertaken on a systematic
basis in order to increase the stock of knowledge, includ-
ing knowledge of man, culture and society, and the use of
this stock of knowledge to devise new applications’.

9. The definition of R&D was extended for the 1984-85
survey, in accordance with a change in OECD standards,
to include research into and development (or substantial
modification) of computer software such as applications
software, new programming languages and new operating
systems.

10. For more comprehensive interpretation of the defini-
tion of R&D activity, contact the ABS or refer to the
OECD publication, The Measurement of Scientific and
Technical Activities ("Frascati Manual" 1980) OECD,
Paris 1981.

11. Type of R&D activity comprises basic research, ap-
plied research and experimental development. Data in this
classification are subjectively allocated by respondents at
the time of reporting, using OECD/ABS definitions. ABS
makes every effort to ensure correct and consistent inter-
pretation and reporting of this data and applies consistent
processing methodologies. Analysts using this classifica-
tion should bear the original subjectivity in mind.

Scope
12. The scope of this survey is all enterprises within the
Business Enterprise Sector of Australia.

13. The Business Enterprise sector includes all
enterprises whose primary activity is the production of
goods or services for sale to the general public at a price
intended to cover at least the cost of production, and the
private non-profit institutions mainly serving them.

14. Prior to the 1988-89 survey the organisational unit
for the collection of R&D statistics had been the
enterprise. An enterprise is defined broadly as the unit
comprising all the operations in Australia of a single
operating legal entity (e.g. company, partnership or sole
proprietor).

15. From the beginning of 1989, the ABS has introduced
a new statistical unit known as the management unit. This
unit is defined as:

the largest unit within a business for which separate
accounts are maintained; in nearly all cases this coin-
cides with the legal entity owning the business (ie
company, partnership, trust, sole proprietor, etc). In
the case of large diversified businesses there may be
more than one management unit, each coinciding
with a ‘division’ or ‘line of business’. A division or
line of business is recognised where separate and
comprehensive accounts are compiled for it.

16. The management unit is being implemented on the
ABS central register of economic units and included in
surveys when reporting arrangements with the larger
enterprises are finalised. Where the management unit has
not been implemented the statistical unit is still the
enterprise as presently recorded on the ABS central
register of economic units.




Coverage

17. The vast majority of enterprises in this sector are
private businesses. The remainder are public business
enterprises mainly engaged in trading or financial ac-
tivities.

18. The 1990-91 R&D survey comprised a complete
enumeration of business enterprises identified by the ABS
as likely to have:

(a) carried out R&D activity; or

(b) funded R&D activity to be carried out by other
enterprises, institutions or individuals.

19. The business cnterprise scctor for the R&D survey
excludes enterpriscs mainly engaged in agriculture,
forestry, fishing and hunting (i.e. industries in Division A
of the Australian Standard Industrial Classification
(ASIC), 1983 edition), partly because of collection dif-
ficulties and partly because such enterprises are believed
to have very low R&D activity (agricultural R&D activity
is generally carried out by specialised research institutes
not included in ASIC Division A).

20. Within the scope of the survey, enterprises were in-
cluded in the collection if they satisfied any of the
following criteria:

(a) Enterprises which, in previous R&D surveys,
reported R&D activity, payments or receipts for
technical know-how, or patent activity.

(b) Units applying for the 150 per cent Tax Conces-

sion Scheme and the Grants for Industry R&D

Scheme.

(c) Enterprises identified from reports in newspapers,

industrial journals, research compendia etc. as

likely to have R&D activity.

21. The ABS continues to investigatc enhancement of
the above criteria, or the introduction of additional
criteria, with the aim of further improving the coverage of
the R&D survey. In the past this coverage has been cal-
culated as accounting for very high percentages, usually
in the high nincties, of R&D activity.

Australian Standard Industrial Classification (ASIC)
22. The Statistics in this publication are classified by the

industry of enterprise in accordance with the 1983 edition
of the ASIC.

23. Each enterprise is classified by the ABS to the in-
dustry in which it mainly operates even though one or
more of its component establishments (factories, shops,
ctc.) may be classified to other industries. For further
comment see the Australian Standard Industrial Clas-
sification, 1983, Volume 1 (1201.0).

24. Business cnterprise sector R&D expenditure
presented in Tablc 7 are classified by the industry of the
product/process field towards which the R&D activity was
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directed. This involved asking each business to apportion
its total R&D expenditure towards the products/processes
to which it was directed. For example, an enterprise clas-
sified as being in mining may have performed R&D
activity into a more efficient ore crusher. As the manufac-
ture of ore crushers would be classified 10 ASIC Class
3369 then this R&D expenditure would be classified to *
class 3369. |

Constant price estimates

25. Estimates of total R&D expenditure are shown at
average 1984-85 prices in Table 1. In concept, constant
price estimates are measures from which direct effects of
price change have been eliminated. Although expressed in
monetary terms, the constant price measures shown vary
only with changes in the underlying quantities of inputs
purchased (including labour). In effect, quantities of
broadly defined categories of inputs are weighted by their
prices in the base year (1984-85). Because the measures
relate to input quantities, they do not reflect changes in
the efficiency with which labour, capital and other inputs
are used.

26. The estimate of the labour costs component was ob-
tained by multiplying each broad category of labour used
in each period by the relevant average labour costs in the
base year (1984-85). The non-labour costs components
were cstimated by deflating each by a composite price
index of rclevant materials or capital expenditure items. In
revaluing R&D non-labour expenditure, extensive use has
been made of price series used in deriving constant price
national accounts estimates.

27. For a more comprehensive description of constant
price concepts and estimation procedures see Ausiralian
National Accounts: Concepts, Sources and Methods
(5216.0).

Reliability of statistics

28. The statistics in this publication must be interpreted
with caution for the following reasons:

(a) Many respondents had to make estimates because
their accounts do not separately record data on
R&D activity, receipts and payments for technical
know-how or patent activity.

(b) The OECD standard definition of R&D used for ,
this survey differs in some respects from what
respondents may regard as R&D activity par-
ticularly since the definitions used within the
Grants for Industry R&D scheme, and the 150 per |
cent Tax Concession Scheme for tax deductability
for specific R&D activities undertaken within ‘
Australia, differ slightly,

Related publications |

29. Users may also wish to rcfer to the following publi-
cations:

Research and Experimental Development, General
Government and Private Non-Profit Organisations,
Australia, 1990-91 (8109.0) (to be released shortly)




Research and Experimental Development, Higher Educa-
tion Organisations, Australia, 1990 (8111.0) (to be
released shortly)

Research and Experimental Development, All Sector Sum-
mary, Australia, 1990-91 (8112.0) (to be released shortly)

Research and Experimental Development, Business
Enterprises (Inter Year Survey), Australia, 1989-90
(8114.0)

Measures of Science and Innovation, Australian Science
and Technology Indicators Report, Department of In-
dustry, Technology and Commerce, Canberra, Australia,
1987

Main § & T Indicators 1991, OECD, Paris, 1991

The Measurement of Scientific and Technical Activities
("Frascati Manual” 1980) OECD, Paris, 1981
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30. 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 Publications Advice (1105.0) which lists publications to
be released in the next few days. The Catalogue and Pub-
lications advice are available from any ABS office.

Symbols and other usages

n.e.c. not elsewhere classified
n.p. not available for separate publication (but
included in totals where applicable)
n.a. not available

nil or rounded to zero
r revised since previous issue

31. Where figures have been rounded, discrepancies may
occur between sums of the component items and totals.




GLOSSARY

Applied research is 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 pre-
determined objectives.

Basic research is experimental and theoretical work un-
dertaken primarily to acquire new knowledge without a
specific application in view. It consists of pure basic re-
search and strategic basic research. Pure basic research is
carried out without looking for long term benefits other
than the advancement of knowledge. Strategic basic re-
search is directed into specified broad areas in the
expectation of useful discoveries. It provides the broad
base of knowledge necessary for the solution of recog-
nised practical problems.

BERD — Business expenditure on R&D is the sum of all
intramural R&D expenditures incurred by all organisa-
tions in the survey.

Capital expenditure is expenditure on the acquisition (less
disposals) of fixed tangible assets such as land, buildings,
vehicles, plant, machinery and equipment attributable to
R&D activity.

Current expenditure is expenditure on labour costs,
materials, fuels, rent and leasing, repairs and maintenance,
data processing etc. and the proportion of expenditure on
general services and overheads which is attributable to
R&D activity. ‘

Energy R&D siatistics refer to R&D activity directed
towards the producing, storing, transmitting, utilising and
conserving of energy.

Experimental development is systematic work, using exist-
ing knowledge gained from research or practical
experience for the purpose of creating new or improved
products/processes.

Extramural R&D statistics refer to R&D activity funded
by an organisation but carried out by other cnierprises,
organisations, institutions or individuals,

GIRD — Grants for Industry R&D Scheme.

Human resources devoted to R&D measures the effort of
researchers, technicians and other staff directly involved

with R&D activity. Overhead staff (e.g.administrative and
general service employees such as personnel officers,
janitors, etc.) whose work indirecily supports R&D, are
excluded.

Intramural R&D activity is R&D carried out by an or-
ganisation on its own behalf or on behalf of other
organisations, institutions or individuals.

Other supporting staff are those skilled and unskilled
craftspersons, secretarial and clerical staff directly as-
sociated with R&D activity.

R&D activity in the business context is systematic inves-
tigation 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 ser-
vices. R&D activity extends to modifications to existing
products/processes. R&D activity ceases and pre-produc-
tion begins when work is no longer experimental.

Researchers are those involved with the conception and/or
development of new products/processes 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 execu-
tives and directors concerned primarily with budgets and
human resources rather than project content.

Technical know-how (TKH) is the specialised technical
knowledge required to successfully produce a product or
implement a process, etc. (e.g. patent licences; technical
dawia and information; scientific, technical or engineering
assistance) that increases technical knowledge and under-
standing in an enterprise. Payments are those made
directly to the holders of TKH which is new to a business
enterprise. They exclude non-monetary transfers, and
costs incurred by an enterprise in obtaining TKH, such as
overseas travel costs.

Technicians are those performing technical tasks in sup-
port of R&D activity, normally under the direction and
supervision of a researcher. These tasks include prepara-
tion of experiments, taking records, preparation of charts
and graphs and coding computer programs.

Type of R&D activity comprises basic research, applied
research and experimental development.
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UNPUBLISHED DATA
BUSINESS ENTERPRISES

A range of additional tables are available from the list set out below for a standard cost of $20.00 per table.

Further related statistics are available on request subject to conditions of data availability.

Contact John Ovington, Science and Technology Sub-section on Canberra (06) 252 5627 for more information.

A. Intramural research and experimental development (R&D) activity: R&D carried out by business enterprises

R&D expenditure by detailed industry of enterprise:
* by type of expenditure,type of activity and enterprise employment size
* industry of enterprise by R&D expenditure size
* R&D expenditure size
* industry of product field, 1988-89 and 1990-91
* industry of product by enterprise employment size

Human resources devoted to R&D by detailed industry of enterprise :
* by type of employee and enterprise broad employment size
* a percentage of enterprise employment by industry of enterprise by enterprise employment size

B. Extramural R&D expenditure: Expenditure by business enterprises on R&D carried out by others

Payments by:
* industry of enterprisc making payment by location of recipient
* country of recipient by relationship of recipient to enterprise making payment, 1988-89 and 1990-91
* Country of recipient
* enterprisc employment size

C. Payments and receipts by business enterprises for technical know-how

Payments:
* details by industry of enterprise
* overseas by industry of enterprise
* by country of recipient
* by industry of enterprise by enterprise employment size
* by enterprise employment size

Receipts:
* by country of recipient
* by industry of cnterprise by enterprise employment size
* by enterprise employment size

D. Patent activity by business enterprises

Patent activity, J uly 1989 to June 1991, by industry of enterprise and number of enterprises
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For more information ...

The ABS publishes a wide range of information on- Australia’s economic and social
conditions. A catalogue of publications and products is available from any of our
Offices (see below for contact details).

Information Consultancy Service

Special tables or in-depth data investigations are provided by the ABS Information
Consultancy Service in each of our Offices (see below for contact details).

Electronic Data Services

A growing range of our data is available on electronic media. Selections of the most
frequently requested data are available, updated daily, on DISCOVERY (Key "656#).
Our TELESTATS service delivers major economic indicator publications ready to
download into your computer on the day of release. Our PC-AUSSTATS service
enables on-line access to a data base of thousands of up-to-date time series.
Selected datasets are also available on diskette or Cb-ROM. For more details on our
electronic data services, contact Information Services in any of our Offices on the
numbers below.

Bookshops and Subscriptions

There are over 500 titles available from the ABS Bookshops in each of our Offices.
You can also receive any of our publications on a regular basis. Join our subscription
mailing service and have your publications mailed to you in Australia at no additional
cost. Telephone our Publications Subscription Service toll free on 008 02 06 08
Australia wide.
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