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7 MAIN FEATURES

• The 1991 Manufacturing Technology Survey was essentially a repeat of a 
similar survey conducted by the ABS in 1988. This publication outlines the broad 
findings from both surveys.

• More detailed information from the 1988 and 1991 collections is available on 
request from the ABS.

Use of technology 
increases

• There were an estimated 14,200 manufactunng establishments with 10 or 
more employees at 31 December 1991. Of these, 41 per cent had already acquired 
at least one of the surveyed advanced manufacturing technologies. Corresponding 
figures al 30 June 1988 we e 16,000 establishments of which 33 per cent were using 
technology.

.. .but the proportion 
not using technology 

is still high

• Significantly, 50 per cent of manufacturing establishments had neither 
acquired any of the surveyed technologies nor had plans to acquire any within 5 
years.

• While only 41 per cent of manufaciuring eslablishmcnls had any of the 
advanced technologies, they contributed 80 per cent of manufaciuring turnover for 
the year ended 30 June 1991.

... nearly all 
industries show 

increase

• All industries except textiles increased use of advanced technology between 
1988 and 1991.

USE OF ADVANCED TECHNOLOGY BY INDUSTRY SUBDIVISION

JL
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Clothing and footwear

Wood, wood produces and furniture 

Paper produos, printing and publishing 

Chemical, petroleum and coal products

Non*mctaUic  mineral products

Basic metal products

Fabricated metal products

Transport equipment

Other machinery and equipment 

Miscellaneous manufacturing

Total manufacturing
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• The major uses of advanced technologies in the manufacturing sector were in 
design and engineering, fabrication and machining, and communication and control. 
Each of these activities accounted for more than 20 per cent of establishments 
reporting at least one of the surveyed technologies. In contrast, only 5 per cent 
reported having any of the technologies associated with automated material 
handling.

Advanced technologies 
commonly used

■ The most common advanced technology acquired was computer aided design 
and/or engineering, with 18 per cent of manufacturing establishments using this 
technology at 31 December 1991. The next most common technologies acquired 
were standalone numerically controlled/computcr numerically controlled (NC/CNC) 
machines and programmable logic controllers with 17 per cent of esublishments 
having each technology respectively.

Source of 
technology

• More than half of manufacturing establishments with advanced technologies 
(with the exception of Filament winding, Reaction Injection Moulding (RIM), 
Pultrusion, and or casting) acquired them primarily from overseas sources.

Difficulty in obtaining 
skilled staff

• Manufacturers continue to have difficulty in getting staff skilled in the 
normal operation or maintenance of advanced technologies. In 1991, 30 per cent of 
those who had acquired such technologies reported having difficulty. This was 
slightly down on the 35 per cent in 1988.

Use of advanced 
management 
technicjues

• There was a significant increase in the proportion of establishments using 
advanced management techniques. The proportion of establishments using Total 
Quality Control/Management increased from 15 per cent at 30 June 1988 to 24 per 
cent at 31 December 1991. Similarly, the proportion of establishments using Just- 
in-time increased from 15 per cent to 22 per cent.

5



Previous issue

Changes in this issue

escaasH

• This publication was last produced for the ref-rence period 30 June 1988 and 
released on 8 November 1989.

• An additional three tcclmologies were added to the list of surveyed 
technologies. This had virtually no effect when comparing the data obtained for 
1991 with the 1988 survey at the broad technology level.

• An additional advanced management technique was added to the list of 
surveyed techniques and provision wait made for the establishment to report on any 
additional techniques, other than those listed, which was in use or planning to be 
introduced by the establishment.

iii*  
IT

• The combining of railway workshop locations (primary to ASIC class 3243) 
with rail transport locations (primary to ASIC class 5200) to form establishments 
primary to Division G: Transport and Storage (i. e. out of scope of this collection) 
may effect comparability of statistics for Subdivision 32 with previous data in some 
States.

Statistical unit • The unit for which statistics are reported in the Manufacturing Technology 
Survey 1991 is the establishment. The establishment is the smallest accounting 
unit of a business, within a State or Territory, controlling its productive activities 
and maintaining a specified range of detailed data enabling value added to be 
calculated. In general, an establishment covers all operations at a physical location, 
but may consist of a group of locations provided they are within the same State or 
Territory. The majority of establishments operate al one location only.

The standard units definitions employed in the system of integrated
’J economic statistics were revised in 1988-89. Prior to this, an establishment

ir
covered, in general, all operations carried on under the ownership of one enterprise 
(business) at a single physical location. This change in units definitions has had 
some effect on the ratios for the 1991 survey.

• All data for this survey relates to manufacturing establishments with 
employment of 10 or more.

Scope and coverage

• Reference, within this publication, to establishments having technology is 
defined as establishments having one or more of the surveyed technologies (as 
shown on pages 33 and 34) in place.



SPECIAL NOTES t.winurd

Standard errors • Standard errors on the proportions of establishments with one or more 
technologies in each industry subdivision vary from 1.4 per cent for food, beverages 
and tobacco to 3.6 per cent for clothing and footwear.

STANDARD ERRORS OF PROPORTIONS OF ESTABLISHMENTS 
WITH ADVANCED TECHNOLOGY,

AUSTRALIA, 1991

AS/C
code Industry subdivision

Establishmenis 
with 

one or more 
technologies 

(Pct cent)

Standard 
error 

(Percentage points)

21
23
24
25
26

27
28
29
31
32
33
34

Pood, beverages and tobacco
Texltles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing

and publishing
Chemical, petroleum and coal products
Non-meia!iic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment
Miscellaneous manufactunng

32
34
29
30

1.4
3.2
3.6
2.8

21*54  Total manufacturing

• Standard errors for other estimates presented in this publication are not 
separately provided but can be made available on request. Standard errors on the 
proportions for total manufacturing arc in most cases less than two percentage 
points.

27
44
47
62
46 
54
64
44

41

2.6
2.6
2,4
3.1
2.4
3.1
2.2
2.4

0.8

• An example of how to interpret these suindard errors is shown on page 31 
under the heading "Reliability of the estimates".

(A’
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Dttailed technology type

TABLE 1: ESTABLISHMENTS WITH lECHNOLOGY BY TECHNOLOGY TYPE 
AND INDUSTRY, AUSTRALIA, 1991

(Per cent)________________________________________

Indtulry Subdivaion

Food, 
beverages 

and 
tobacco

Clothing 
and

Textiles footwear

Wood, 
wood 

producá 
and 

furniii^e

Chemical, 
Paper petroleum

and 
printing

and coal

Non- 
metallic 
minerai

products products

Basic 
metal 

products

Fabric­
ated 

metal Transport

Other

produca equipment equipment

mac/iMez> ellaneous 
and rmni^ac-

taring

ZoieZ 
manufec- 

taring

Design and engineering
Computer-aided design (CAD) and/or engineering (CAE)
CAD output used to control manufacturing machine(s) (CAD/CAM)
Digital representation of CAD output used in procurement activities

Fabrication, machining and assembly
Standalone NC/CNC machines
Flexible manufacturing cell(t) or system(s)
Materials working ia$er(s)
Advanced cutting technologies apart from lasers
Advanced joining and coating technologies apart from lasers
Advanced heat treatment(s) apart from lasers
Filament winding. Reaction Injection Moulding (RIM),

Pultrusion, and/or casting
Simple pick and place robot(s)
Other more complex robots • those used for spot or arc welding
Other more complex robots - those used for assembly, finishing or 
other applications

Automated material handling
Auicanated storage and retrieval system(s)
Automated guided vehicle system(s)

Automated inspection and/or testing equipment
Performed on incoming materials or in process
Performed on final product

Communications and control
Local area computer network (LAN) for technical data
Local area computer network (LAN) for factory use
Programmable logic controllers
Intercompany computer network (EDI) linking plant to 

subcontractors, suppliers and/or customere
Computers used for control on the factory floor

1
2

5
5

5

1

9
1

6

4
10
27

5
10

Proportion having one or more technologies 32

10 
6
2

13 
6

14
7
6

13

3

17
2
5

11
3
2

25
10
5

18
9
6

24
II 
10

iO
18
13

20
7
4

18 
8
6

9
4

2

1

3
1

2
5

3
9

22

7
8

34

11
2

16 
I

6

3 1
1

5 
b

10
6 
I
2

33
7
3

23

1
1

I

I 
2

3

2
3

1

1

3
I 
4

1

2
3

6
1

2

7
1

5 
6

14
4

11
I

4
5

5
5

3
2
3

3

29

3 
I 
7

6
6
8

13
16
38

5

32

13
17
36

3 3
4

9
21

5
14

14
22

30 27 44 47 42

1 
I 

14

2

2

1
1

7
7

11

4
8

46

26
5
3

20
3
3

33

2
14

16

3
2

17
3
1
7
1
1

1 
6 
9

4

3

3 
6

10
14
22

17
17

54

1

3

3

2 
5

13
12
16

5
14

64

2 
5 2 

2

5 
1

4
5

3
6

18

9

44

2

7
8

16

5
9

41



Technology details
The advanced technology most widely used in manufacturing is computer- 

aided design and/or engineering (CAD/CAE). It is used in 18 per cent of
establishments. This technology is used fairly extensively with at least 10 per cent
of establishments in all industries except food, beverages and tobacco having this 
technology at 31 December 1991...........................Industries with the highest proportion of
establishments using CADA^AE were the other machinery and equipment industry 
luitk A(\ t I__ • ___ ...wUh 40 per cent, basic metal products with 25 per cent and transport equipment 
with 24 per cent.

Standalone NC/CNC machines are also extensively used within 
manufacturing industry with 17 per cent of establishments reporting having this 
technology. These machines are used mainly in the metals industries with the 
largest users being the basic metal products industry with 33 per cent of 
establishments, other machinery and equipment with 33 per cent, transport 
equipment with 26 per cent, and fabricated metal products with 23 per cent.

• The metals industries arc also extensive users of advanced cutting 
technologies apart from lasers, with the U'ansport equipment industry being the 
largest user with 20 per cent of establishments having this technology.

• In the communication and control field, programmable logic controllers 
was the most commonly acquired technology, being used by 16 per cent of 
establishments. This technology is used in a wide range of industries, with the most 
extensive users being the chemical, pcu-olcum and coal products industry with 38 
per cent of establishments, basic metal products with 36 per cent and non-melallic 
mineral products with 32 per cent.

• Computers used for control on the factory floor arc most prevalent in the 
basic metal products industry with 22 per cent of establishments having this 
advanced technology. They arc also used fairly extensively in the chemical, 
petroleum and coal products industry with 21 per cent of establishments and thè 

transport equipment indusuy with 17 percent.

9



TABLE 2 : NUMBER OF ESTABLISHMENTS WITH EMPLOYMENT OF 10 OR MORE AND PROPORTION WITH TECHNOLOGY 

BY INDUSTRY, 
AUSTRALIA, 1988 AND 1991

Number of manufacturing establishments 
(number)

Proportion of manufacturing establishments 
having one or more technologies 

(per cent)

ASIC
code Industry subdivision ¡988 ¡991 ¡988 199!

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, priming 

and publishing
Chemical, petroleum and coal products 
Non-metaliic mineral products 
Basic meta] products 
Fabricated metal products
Transport equipment
Other machinery and equipment 
Miscellaneous manufacturing

2,185
447 

1,400 
2.080

1,888
386
974

1,908

28
34
15
23

32
34
29
30

1.710 
624 
613 
380

2,385 
766

2,084 
1,302

1,603
593
569
388

2,161
712 

1,906 
1,125

21
43
41
50
31
47
56
34

27
44 
4?
62
46
54
64
44

15,976 14,214 33 4121-34 Total manufacturing



Industry details • There were 14,214 manufacturing establishments with employment of 10 or 
more at 31 December 1991. Of these, 41 per cent had already acquired at least one 
of the surveyed advanced manufacturing technologies. Corresponding figures at 30 
June 1988 were 15,976 establishments of which 33 per cent were using technology.

• The clothing and footwear industry showed the greatest increase between 
1988 and 1991 in the proportion of establishments acquiring advanced technology. 
At 30 June 1988, 15 per cent of establishments had acquired one of the surveyed 
technologies. This rose to 29 per cent at 31 December 1991. However, it should be 
noted that there was a significant decrease in the number of establishments in this 
industry between the two reference periods.

• Other industries with significant increases in the acquisition of at least one 
advanced technology included fabricated metal products (31 per cent to 46 per cent) 
and wood, wood products and furniture (23 per cent to 30 per cent).

• The other machinery and equipment industry continued to have the highest 
proportion of establishments having advanced technology with 64 per cent of 
establishments in this industry using one or more of the technologies at 31 
December 1991.

11



TABLES : ESTABLISHMENTS WITH TECHNOLOGY BY BROAD TECHNOLOGY CATEGORY 
AND INDUSTRY, AUSTRALIA,

1991 
(Per cent)

Broad technology category

ASIC 
code Industry subdivision

Design 
and 

engineering

Fabrication, 
machining 

and 
assembly

Automated 
material 
handling

Automated 
inspection 

andJor testing 
equipment

Communications 
and 

control

21
23
24
25
26

rj 
28 
29 
31 
32 
33 
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal products 
Non-metallic mineral products 
Basic metal products
Fabricated metal products
Transport equipment
Other madimery and equipment 
Miscellaneous manufacturing

8
12
15
17

13
15
17
18

9
4
3
3

7 
7
I
3

29
26

8
13

2b34 Total manufacturing

16
19
12
28
23
28
44
23

8 
14 
20 
45 
34 
44 
43 
25

2
8

15
12
2
3
3
5

2
8
7
8

15
43
36
44
21
34
34
24

21 24 24

5
7 I

5

TABLE 4: ESTABLISHMENTS WITH TECHNOLOGY BY BROAD TECHNOLOGY CATEGORY 
AND INDUSTRY, AUSTRALIA,

1988 
(Per cent)

Broad technology category

ASIC 
code Industry subdivision

Design 
and 

engineering

Fabrication, 
nuichining

assembly

Automated 
material 
handling

Automated 
inspection 

andtor testing 
equipment

Communications 
and 

control

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing

Kid publishing
Chemical, petroleum and coal products
Non*metailic  mineral products

(*) No piane to acquire include* "m* applicible lo ihis type of opention** and "do not know".

Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment 
MisceliKieous manufacuiring

5
11
7
9

8
14
8

13

9 
8
1
2

24
22
10
9

21*34  Total manufacturing

9 
15
9 

16 
10 
20 
27
11

8 
7

13 
33 
20
38 
42
15

2
5
9
5

4
6
7

11
2
8
5
5

10 
41 
31 
41
11 
25 
25 
18

12 18 18

5
3

2

2
1
2

2 5

TABLE 5 : PLANNED ACQUISITION OF ADVANCED TECHNOLOGY 
BY TYPE OF ESTABLISHMENT, AUSTRALIA, 1991 

(Per cent)

Type of establuhmenl

Estábilshmenu with one or more technologies

Planning 
to acquire 
wahin the 

next 2 years

Planning 
to acquire 
within the 

next 2 ’ 5 years
No plans 

to acquire (a)

23 13 64

Estabiishments without one or more technologies 8 6 86

12
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• The major uses of advanced technology by manufacturers in 1991 continue 
to be in fabrication, machining and assembly and communications and control. 
About 24 per cent of manufacturers reported using at least one of the surveyed 
technologies in these broad categories.

Use of technology for 
design and engineering 
increases

However, th^e was a significant int.case from 1988 in the proponion of
establishments using advanced technology for design and engineering. The
proportion of manufacturers using advanced technology for design and engineering 
increased from 12per cent in 1988 to 21 percent in 1991.

USE OF ADVANCED TECHNOLOGY BY BROAD CATEGORY

J.

Design and engineering

Fabrication, machining and asseiuUy O

Automated material handling

Automated inspection and/or testing

Communications and control

0

♦O

O-

10 20 

Percent
30

• 1991

O 1988

40

r
1

• For each of the surveyed technologies, manufacturing establishments were 
asked to report if they had acquired the technology and, if not, whether they had any
plans to acquire it An establishment could not report having both acquired a
panicular technology and having plans to acquire the same technology (for example, 
to upgrade existing equipment). This could have an impact on the data relating to 
acquisition plans for technology.

D
Manufacturers with 
technology are more 
likely to acquire 
technology 
in the future

There is a marked difference in the acquisition plans between manufacturers 
with technology and those without. While manufacturers with technology could 
only report on acquisition plans for additional types of technology (as distinct from 
upgrade/replacement technology) about 36 per cent of th se indicated they planned
to do so within the next 5 years. On the other hand, only 14 per cent of
manufacturers without technology planned to acquire any of the surveyed 
technologies within 5 years.

13
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TABLE 6: PLANNED ACQUISITION OP ADVANCED TECHNOLOGY 
_______________ BY TECHNOLOGY TYPE, AUSTRALIA, 1991__________

Technology 
acquired

Planning 
to acquire 
within the 

next 2 years

Planning 
to acquire 
within the 

next 2 • 5 years
No plans 

to acquire (a)

í*í

Number of manufacturing establishments

Dedgn and engineering
Computer-aided design (CAD) «id/or engineering (CAE)
CAD output used to control manufacturing inachine(s) (CAD/CAM)
Digital represenUUion of CAD output used in procurement activities

Fabrication, machining and assembly
Standalone NC/CNCmachirtes
Flexible manufacturing cell(s) or sy8tem(s)
Materials working later(s)
Advanced cutting teclmologies apart from lasers
Advanced joining and coating technologies apart from lasen
Advanced heat treatment(s) apart from lasers
Rlament winding. Reaction Injection Moulding (RIM),
Pultrusion, aiKl/or casting

Simple pick and place robol(s)
Other more complex robots - those used for spot or arc welding
Other more complex robots • those used for assembly, finishing or 

other applications
Automated material handling

Automated storage nd retrieval system(s)
Automated guided vehicle system(s)

Automated InqscctloD and/or testing equipment
Performed on incMning materials or in process
Performed on final product

Communications and control
local area compteer network (LAN) for technical dau
Local area computer network (LAN) for factory use
Programmable logic controllers
Iruercompsmy computer network (EDI) linking plant to 

subcontractors, si^iers and/or customers
Conqwters used for control on the factory floor

Ooe or more technologies

Desiga and engineering
Computer-aided design (CAD) and/or engineering (CAE)
CAD output used to control manufacturing machine(s) (CAD/CAM)
Digital representation of CAD output used in procurement activities

FabricaUoii, machining and assembly
Standalone NC/CNC machines
Flexible manufacturing cel](s) or system(s)
Materials working laser(s)
Advanced cutting technologies apart from lasers
Advanced joining and coating technologies apart from lasers
Advanced heat treatmcrt(t) apart from lasers
Filament winding, Reaction Injection Moulding (RIM),
Pultrusion, arvi/or curing

Simple pick and place robot(s)
Other more complex robots * those used for spot or arc welding
Other more ctmtplex robots • those used for assembly, finishing or 

other applications
Automated material handling

Automated storage nd retrieval systemfs)
Automated guided vehicle sysiemfs)

Automated Inspcctloii and/or testing equipment
Performed on inemning materials or in process
Performed on final product

CommunlcatioiB and control
Lxxal area computer network (LAN) for technical data
Local area oornpmer network (LAN) for factory use
Programmable logic controllers
bttercompany computer network (EDI) linking plantío 

subcontractors, suppliers and/or customers
Con^suters used for control on the factory floor

One or bmi«*«  technoiogia

(a) Ño plane to ncqitirt include« "not applicable to thia type of openiion" and "do not know".

2385
1,090

791

2,359
444
117
998
101
115

84
340
228

88

601
121

330
514

939 
1,108 
2,330

741
1,321

5394

18
8
6

17
3

7

2 
2

1

538
232
291

161
131
117
130

18
15

31
168
66

43

127
30

114
129

369
443
190

534
330

660

441
362
401

218
221
209
116
31
34

35
301
107

137

259
91

230
249

363
466
166

391
365

532

Percentage of manufacturing esublishments

4
2
2

3
3
3

1 2 
2
I 
I

1

16

5
9

41

3
1

4
2

5

2 
I

2
2

3
3
1

3
3

10,651
12330
12,731

11,476 
13,418
13.772 
12,970 
14,064
14.049

14,064
13,405
13,813

13,946

13,226
13,972

13,541
13,322

12,543
12.197
11328

12348
12,197

7,128

75
88
90

81
94
97
91
99
99

99
94
97

98

93
98

95
94

88
86
81

88
86

SO

D

I



Few manufacturers 
intend to utilise 
advanced technology

Only a small proportion of manufacturing establishments not having
particular type of advanced technology in place at 31 December 1991 had plans to 
acquire that technology within 5 years.

A very substantial proportion of manufacturing establishments (50 per cent)
had neither acquired any of the surveyed technologies nor 
such technologies within 5 years.

had plans to acquire any

• Even for the most common technology acquired 
and/or engineering), where 18 per cent of manufacturers 
further 7 per cent plan to acquire it within the next 5 years.

(computer aided design 
have it in place, only a

• Since 1988, the use of advanced technology has increased by 8 percentage 
points to 41 per cent. If expectations for future use are met, the proportion using 
advanced technologies by the end of 199.3 will be 46 per cent and 50 per cent by the 
end of 1996.

Percent 
60

50

40

30

20

10

0

USE AND PLANNED USE OF ADVANCED TECHNOLOGIES 
(Proportion hiving one or more technologies)

\\ \ XsX
W-,-, V:

-

1988 1991

(1) If expectitioos for future use ve met.
1993(1) 1996(1)

15



Dtiaütd ttcknoiogy typt

'3

TABLE 7: NUMBER OF DEDICATED WORKSTATIONS 
AND SOURCE OF TECHNOLOGY, AUSTRALIA,1991

Source of uchnoiogy 
{per cent)

Number
Average 
number

Prunariiy 
Australian

Priffutrily 
overseas

DesIgB and engineering
Compuer-aided design (CAD) and/or engineering (CAE)
CAD output used to control manufacturing machine(a) (CAD/CAM)
Digital representation of CAD output used in procurement activities

Fabrication, machining and assembly
Standalone NC/CNC machines
Flexible manufacturing cell(s) or system(s)
Materials working taser(s)
Advanced cutting technologies apart from lasers
Advanced joming and coating technologies apart from lasers
Advanced heat treatment(i) apart from lasers
Filament winding. Reaction Injection Moulding (RIM),

Pultrusiort, aasdAn casting
Smple pick and place robot(s)
Other more complex robots - those used for spot or arc welding
Other more complex robots - those used for assembly, finishing or 

other applications
Automated mateaial handling

Automated storage and retrieval syslem(t)
Automated guided vehicle lyslem(s)

Automated Inspection and/or testing equipment
Performed on mcoming materials or in process
Performed on fiasal product
CoaBHinicatleBa and control
Local area computer network (LAN) for technical data
Local area computer netwoA (LAN) for factory use
Programmable logic controllera
Intercompany computer network (EDI) linking plant to 

subcontractors, suppliers and/or cuiiomcrs
Omtputers used for control on the factory floor

ASIC 
code Industry subdivision

21
23
24
25
26

27
28
29
31
32
33
34

6,93i
2.308

8.346

206 
1.530

197
237

155
1.257

760

204

27
2.1

3.5

1.8
1.5
20
21

1.8
3.7
3.3

2-3

TABLE 8 : PROPORTION OF ESTABLISHMENTS WITH TECHNOLOGY 
AND CONTRIBUTION TO INDUSTRY TURNOVER, AUSTRALIA. 1991 

(Per cent)

Fstabiishments 
with 

one or more 
technologies

24
25
34

12
28
21
36
19
41

54
36
14

18

43
34

22
34

28
32
23

44
25

Contribution to 
industry subdivition 

turnover for year ended 
30 June 1991

76
75
66

88
72
79
64
81
59

46
64
86

82

S7
66

78
66

72
68
77

56
75

Food, beverage! and tobacco
Textile«
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, priming 

and publishing
Chemical, pctroleian and coal products
Non-metallic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Other machistery and equipment 
Miscellaneous manufacturing

32
34
29
30

27 
44
47
62
46 
54
64
44

2b34 Total manufacturing 41

78
73
57
58

63
88
78
96
69
93
89
65

80

16
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Number of workstations 
or items of equipment

• The number of dedicated workstations or items of equipment was collected 
in respect of technologies where discrete items of equipment existed and could 
usually be clearly identified (e.g. a robot).

• The most common of these was standalone NC/CNC machines, with 8,346 
dedicated workstations in place at 31 December 1991. On average there were 3.5 
machines in place in each establishment having this technology.

Numbers of robots • There were more than 2,2(X) robots in place in manufacturing establishments 
at the end of 1991. These comprised 1,257 simple pick and place robots, 760 
complex robots used for spot or arc welding, and .204 complex robots used for 
assembly, finishing or other applications.

Source of technology Most manufacturing establishments acquired advanced technologies from
primarily overseas sources. Source refers to the origin of the technology and not
the place of purchase. Where a technology consisted of components or items from 
different sources it was classiried according to the source representing the major 
dollar value of the technology.

* More than half of manufacturing establishments with advanced technologies 
(except for Tilament winding, Reaction Injection Moulding (RIM), Pultrusion, 
and/or casting) acquired them from primarily overseas sources.

Contribution to industry 
turnover

• Establishments already using advanced technology were the major 
contributors to turnover in all manufaciuring industry subdivisions. Just over 40 per 
cent of these establishments contributed 80 per cent of total manufacturing turnover 
for the year ending 30 June 1991. This is also a reflection of the fact that larger 
manufacturers were more likely to have acquired advanced technology (The effect 
of the six month lag between the reference point for having technology (31 
December 1991) and measuring turnover (30 June 1991) is likely to be minimal).

USE OF ADVANCED TECHNOLOGY AND CONTRIBUTION TO TURNOVER

a.

Food, beverages and tobacco 

Textiles

Clothing and footwear 

Wood, wood products and furniture 

Paper products, printing and publishing 

Chemical, petroleum and coal products 

Non-mctallic mineral products 

Basic metal products

Falmcated metal products 

Transport equipment 

Other nudiinety and equipment 

Miscellaneous manufacturing

.... o
•O

Total manufacturing

0 20
'T*  
40

Percent

17

o
■o

O

o

60

■o

o

■o
•o

-o

■O

80

•o

100

* Proportion having technology

O Contribution to industry turnover
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TABLE 9 ; ESTABLISHMENTS WITH TECHNOLOGY BY EMPLOYMENT SIZE 
AND INDUSTRY, AUSTRALIA,

1991 
(Per cent)

Etnploymtnt silt

ASiC 
code Industry subdivision iO-49 50'99 100199 200^

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
TeKUles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal produas
Non-metallic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment 
Miscellaneous manufacturing

16
19
22
24

21
26
31
47
40
41
57
36

21'34 Total manufacturing 32

47
46
47
73

33 
53
81
79
63 
81
82
62

61

67
76
59
79

56 
81
85
90 
85
94
92 
77

77

86
79
89

100

72
88
97

100
92
90
96
83

U

TABLE 10 : ESTABLISHMENTS WITH TECHNOLOGY BY EMPLOYMENTSIZE 
AND INDUSTRY, AUSTRALIA,

1988 
(Per cent)

Employment size

ASIC 
code Industry subdivision 10^9 50-99 100'199 2OO-¥

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing

and publishing
Chemical, petroleum and coal products
Non-metallic mir.eral producu
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment
Miscellaneous manufacturing

14
20

8
17

13
28
27
33
24
32
47
26

21'34 Total manufacturing 23

37
57
13
46

54
57
43
73

TJ 
68 
82 
69

31
55
59
48
50
58
71
46

47
69
76
87
75
85
85
67

70 
83
91
98
87 
88
94
76

46 67 82

TABLE 11: ESTABLISHMENTS WITH TECHNOLOGY BY EMPLOYMENT SIZE, 
AUSTRALIA, 1988 AND 1991

(Per cent)

Employment site

T'

IS

ASIC 
code 10-19 20-49 50'99 100-199 200^

21-34 Total manufacturing

1988
1991

17
26

31
42

46
61

67
77

82
88

a
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Manufacturers 
of all sizes 
increased 
use of technology

Employment

10-19

20-49

50-99

100-199

200 and over

fFi ■

Larger manufacturers 
more likely to 
have technology

• Manufacturers in the 50-99 employment category showed the largest absolute 
increase (16 percentage points) in the proportion of establishments naving advanced 
technology. On the other hand, those in the smaller category (10-19 employment)
had the largest proportional increase (17 per cent to 26 per cent).

0

USE OF ADVANCED TECHNOLOGY BY EMPLOYMENT SIZE

O

O

X

O-

o

0
T"
20

-f 
60

—T“ 
40

Per cent

• 1991

O 1988

•O’

too80

• The 1988 and 1991 surveys show a strong relationship between the 
employment size of an establishment and the acquisition of advanced technology. 
Larger manufacturers were more likely to be using advanced technology. This 
relationship applied across all industry subdivisions.
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I
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TABLE 12 : NUMBER OF ESTABLISHMENTS WITH EMPLOYMENT OF 10 OR MORE 

AND PROPORTION WITH TECHNOLOOY, 
 STATESANDTERRITORIES, I98B AND 1991

Number of manufacturing establisbmentx 
(number)

Proportion of manufacturing establishments 
having one or more technologies 

(per cent)

1988 1991 1988 1991

New South Wales
Victoria
Queensland
South Australia
Western Australia
Tasmania
Northern Territory 
Australian Capiul Territory

Australia

ASIC
code Industry subdivision

21
23
24
25
26

n
28
29
31
32
33
34

5.472
5.202

2,.203
1,278
1.345

338
70 
68

4,823 
4.493 
2,124 
1,156 
1,180

326 
5!
61

34
32
32
35
31
32
18
29

39
43
37
45
41
36

15,976 14^14 33 41

TABLE 13 ; ESTABLISHMENTS WITH TECHNOLOGY BY 

STATES ANU TERRITORIES, 1991 
(Percent)

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal products
Non-metallic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment
Miscellvieous manufacturing

21*34  Total manufacturing

<£i,

INDUSTRY,

Stdfe

NSwi Vic. Qld SA IVA roj. AT ACT

35
30
18
35

29
38
33
22

34
10
43
36

37
61
32
28

. 25
27
12
23

36
50
43
37

33

40

44

63

32
42
51
61
44
40
66

^44

26
46
43
59
55
63
69
45

42 42

Iff21 >>
38
43
60
41
46
59
32

39

20

23 
42
54
68 
47 
58
52
57

43

14 
40
49 
77
35 
66
57
'*2  D ...

46
73
47
71
38
44
68

33 21

37 ■ 45

100
50
29
75
67
50

25

50

44
50

41 36
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Tasmania 
shows highest 
proportion of 
technology usage

Increased use 
across all States

IO

New South Wales

Viaoria

Queensland

South Australia

Western Australia

Tasmania

Northern Territory

Australian Capital Territory

Australia

• Tasmania had the highest proportion of manufacturers using technology with 
45 per cent having al least one advanced technology. This was an increase of 13
percentage points from 1988. Cl

• Between 1988 to 1991 there was an increase in the acquisition of advanced 
technology by manufacturing establishments in all Suics and Territories.

o 9HBH
L'SE OF ADVANCED TECHNOLOGY 

STATES AND TERRITORIES

0

X

O

O

O

yj

0 10 20

O

O-

• 1991

O 1988

T
30

Per cent
40

"T" 
50 60

• Il should be noted that the incidence of technology in a particular Slate or 
Territory will be influenced by a number of factors including the size of the 
establishment and ihc type of manufacturing activity.

^4

J .'J ..
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TABLE 14: REASONS FOR INTRODUCING TECHNOLOGY BY INDUSTRY , 

 AUSTRALIA, 1991

Reasons

ASIC 
code Industry subdivision

Increase 
product 
quality

Lower Lower
labour nontabour

costs costs
Increase 

output

Shorten 
delivery 

times

Improve

4

{

Î
Î 

h

I*

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal products
Non-metallic mineral products
Basic metal produas
Fabricated metal products
Transport equipment
Other machinery and equipment
Miscellaneous manufacturing

21*34  Total manufacturing

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal products
Non-metallic mineral products
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment 
Miscellaneous manufacturing

21*34  Total manufacturing

Year

1988
1991

1988
1991

61
60
56
50

69
63
58
61
58
63
70
71

62

12
17
17
11

12
15
16
9

14
14
8
7

D
12

TABLE IS :

Increase 
product 
quality

71
62

11
12

48
38
46
49

38
33 
46 
5t
50 
44
44
46

46

17
29
21
21

27
27
23
21
17
18
22
21

21

Flexibility 
in new 

product
working development!

conditions

Existing 
equipment 

required
production replacement

Proportion with reasons rated as very important

25
23
16
19

19
18
16
20
22
18
17
18

19

51
44
65
68

22
40
49
37

23
21
33
29

25
36
53
32

21
21
29
14

70
48
58
63
58
55
60
65

52
29
30 
46
50 
39
56
48

21
28
28
22
29
30
22
27

31
24
31
26
26
42
44
40

21
25
24
17
14
17
7

21

60 44 26

Proportion with reasons rated as not important

35

Q
17

38
42
56
41

55
43
51
43
51
45
47
46

47

18
26
12
12

6
15
14
10
18 
13
II 
17

14

n

50
34
31
23

IS 
43 
45 
27 
20 
28 
14 
23

26

REASONS FOR INTRODUCING TECHNOLOGY, 
AUSTRALIA, 1988 AND 1991

Reasons

labour non-labour
costs costs

Increase 
output

Shorten 
delivery 

times

Improve

57
46

16
21

27
45
27
31

41
38
21
41

40
57
49
60

42
29
38
30
34
31
34
33

37
41
44
38
40
33
29
26

41
46
53
50
57
60
65
56

33 35 55

Flexibility 
in new 

product
working development!

conditions production

Existing 
equipment 

required 
replacement

Proportion with reasons rated as very important

25
19

71
60

54
44

34
26

43
35

22
17

Proportion with reasons rated as iwt important

38
47

11
14

24
26

29
33

30
35

50
55

22



Reasons for 
introducing 
technology

• Manufacturers using advanced technology were asked to report the degree of 
importance (very important, important, or not important) attached to a number of 
specified reasons for introducing the technology.

ì • The primary reasons given in 1991 for introducing advanced manufacturing 
technology were to increase product quality and to increase output. These reasons 
were rated as being very important by around 62 per cent and 60 per cent of 
manufacturing establishments that had acquired advanced technology.

• The reasons for introducing advanced technology rated as very important or 
important by the largest proportion of manufacturers in 1988 remained the same.

• Generally, there was not much variation between industry subdivisions in 
the proportion ol establishments that rated the specified reasons as very important 
or not important..

REASONS FOR INTRODUCING ADVANCED TECHNOLOGY 
RATED AS IMPORTANT AND VERY IMPORTANT

J.

Increase product quality

Increase output

Lower labour costs

Shorten delivery times •O

Improve working conditions

Flexibility in product develc^ment

Lower non-labour costs

1991

Equipment required replacement
1988

id

1” 
20 40 60 80 100

Per cent

I

0

•••0

O

O

O

• O

• O

O

23



TABLE 16: PLANNED EXPENDITURE ON TECHNOLOGY BY INDUSTRY, 
AUSTRALIA,

1991 
 (Per cent)

f! Expenditure category

X5/C
Industry subdivision None

Li

Less than 
$100,000

$/00,000- 
$500/)00

55007)00
57 million

57 million 
and over

1^21^

23 
. 24

25 
26

YJ
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and -oal products
Non-metaliic mineral pioducts
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment
Miscellaneous manufacturing

73
73
73
78

18
17
20
18

7
8
7
4

21*34 Total manufacturing

76
57
61
52
70
59
51
65

16
26
27
28
25
29
39
26

6
12
9

13
4
9
8
7

2 
1
3 
1
2

6« 24

1
1

1

7

1
1

2
2

2
1
1

TABLE 17: PLANNED EXPENDITt'RE ON TECHNOLOGY BY INDUSTRY, 

AUSTRALIA,
19X8

_ ____________________________ (Per cent)

Expenditure category

1

H

ASIC 
code Industry subdivision None

Less than 
$100,000

$IOOX)00- 
$500,000

5500.000- 
$1 million

57 millton 
and over

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco 
Textiles
Clothing and footwear
Wood, wood products and furniture W
Paper, paper products, printing gj» 

and publishing sSiS
Chemical, petroleum and coal products 
Non-metallic mineral products 
Basic metal products
Fabricated metal products
Transport equipment
Other machinery and equipment 
Miscellaneous manufacturing

78
71
84
8*

IS 
14 
10 
13

5
12
5
6

21*34 Total manufacturing

82
57
68
52
72
61
50
72

30
22
24
22
23
32
19

5
9
5

17
5

11
13

8

I 
3 
2 
1 
1 
2 
4 
I

I 
1

S 
1 
4
2

71 19

1
1
1

1

1 
2

TABLE 18: PLANNED EXPENDITURE ON TECHNOLOGY BY TYPE OF ESTABLISHMENT, 

AUSTRALIA, 1988 AND 1991

Expenditure category

Tear
Less than 
$100,000

$100,000-
$S00/)O0

5500,000-
57 million

57 million 
and over

estabiishmenis with technology

1988
1991

26
33 ri'< 48

48
19
15

4
2

4
2

establishments without technology

1988
1991

94
92

5 
7

2
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Planned expenditure 
on technology

Establiehn:ents with 
technology more likely to 
spend

Food, beverages and tobacco

Textiles

Clothing and footwear

Wood, wood products and furniture

Paper products, printing and publishing

Chemical, petroleum and coal products

Non-mctallic nunerai products

Basic metal products

Fabricated metal products

Transport equipment

Other rnachinery and equipment

• About 1 per cent of manufacturing establishments planned to spend over $1 
million on advanced technologies in the year ending 30 June 1992. In the same year 
68 per cent of establishments expected no expenditure al all on technology. The 
corresponding figures for the year ending 30 June 1989 were 1 per cent and 71 per 
cent.

• As in 1988, there is a marked difference in the planned expenditure of 
manufacturers that had already acquired at least one of the surveyed technologies 
when compared with those not having any technology. Establishments with existing 
surveyed technology were more likely to plan additional expenditure on such 
technology in the near future than those without. Of those that had already acquired 
technology at 31 December 1991, around 33 per cent planned to spend nothing on 
technology in the year ending 30 June 1992. A further 27 per cent planned to spend 
over $100,(KX). On the other hand, 92 per cent of those without technology planned 
to spend nothing on technology in the same year and only 2 per cent planning to 
spend over S100,(XX) acquiring such technologies.

• The clothing and footwear industry recorded the largest increase between 
1988 and 1991 in the proportion of manufacturers with planned expenditure on 
advanced technology. In that industry 27 per cent of establishments planned some 
expenditure in the year ending 30 June 1992. This compares with 16 per cent that 
planned some expenditure in the year ending 30 June 1989.

PROPORTION WITH PLANNED EXPENDITURE ON TECHNOLOGY

•O

• O 1991

Í1

s

•O

O

O

<»

O 1988

Miscellaneous manufacturing

Total manufacturing

0 10 20

-o-e

O •

•O

O •

30

Per certi

“T"
40 50 60

gif
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1 TABLE 19 : ESTABLISHMENTS WITH TECHNOLOCY ANO DIFEICLLTV GETTING SKILLED STAE’F, 
AUSTRALIA, l»«S ANO IMI

(Per cent)

Typt of tstabliskminl I9fi8 199/

I-}»«

I

ft.

MkL.

Eisublishments having difficulty 
getting stadf with the required skills

Esublithmenti havinf^no difficulty 
getting staff with the required skiili

Strategies used

35

65

TABLE 20 : STRATEGIES USED TO ENSLRESTAFE ARE SKILLED, 
AUSTRALIA, 1988 AND 1991 

(Per cent)

Recruit staff from outside
On-the-job training for existing suff 
Special in-house training for existing staff 
External training courses for existing suff 
Seconded from research organisation

/9SS

30

70

Very

Frequency c/ usage

Infrequently
frequently Frequently or not at all

Very

199/

Infrequently
frequently Frequently or not at all

K 
4H 
11
S

28
42
30
34

64
11
59
59

3 
34
II

14
53
30
31

3

83
13
59
65
97

I

1 1^

I



Difficulty in 
obtaining 
skilled staff

• Establishmcnls which reported having al least one of the surveyed 
technologies were asked whether the introduction of the technology was associated 
with any difficulties in obtaining staff skilled in the normal operation, maintenance 
or programming of the advanced equipment.

• They were further asked to report frequency of a number of specified 
strategies to ensure their staff were adequately skilled.

• About 30 per cent of manufacturing establishments that had acquired 
advanced technology at the end of 1991 reported having difficulty getting staff with 
the required skill for the normal operation, maintenance or programming associated 
with the technology. This is a slight decrease from the 35 per cent reporting such 
difficulty in 1988.

• There was little or no change from 1988 in most of the methods used by 
manufacturers to ensure that their staff arc adequately skilled. The only method to 
show any significant change was recruiting staff from outside the organisation. 
Only 17 per cent of manufacturers used this strategy either frequently or very 
frequently, compared to 36 per cent who did so in 1988.

• The most frequently used strategy to acquire the necessary skills was on-the- 
job training for existing staff. This strategy was used very frequently by 34 per cent 
of establishments, with only 13 per cent using it infrequently or no! at all.

27
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TABLE 21
: USE AND PLANNED USE OE MANAGEMENT TECHNIQUES BV INDUSTRY, 

AUSTRALIA. 1991
(Per cent) 

Techniqut

Total Qitahty CoittrollManagtrntnt

h

h

ASIC 
code Industry tubdivision

Using 
now

(TQCfTQM^

Plan 
to use 
within 

2 years

Just-in-time 
(JiT) 4 IS

Plan 
to use 
within 

2-S years
Using

Plan 
to use 
withut 

2 years

Plan 
to use 
within 

2-S years

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages and tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing 

and publishing
Chemical, petroleum and coal products 
Non-mctallic mineral products 
Basic metal products 
Fabricated metal products 
Transport equipment
Other machinery and equipment 
Miscellaneous manufacturing

21*34  Total manufacturing

ASIC 
code Industry subdivision

21
23
24
25
26

27
28
29
31
32
33
34

Food, beverages »id tobacco
Textiles
Clothing and footwear
Wood, wood products and furniture
Paper, paper products, printing

and puMishing
Chemical, petroleum and coal products
Non*metaliic  mineral products
Basic metal products
Fabricated metal products
Transport equipnent
Other machinery and equi^xnent 
Miscellaneous manufaauring

21*34  Total manufacturing

Technique

19
24
20
14

20
34
37
41
24
35
28
26

24

12
15
9

14

13
28
26
19
22
20
28
26

19

Manufacturing Resource Planning 
(MRPiMRPIU

Using 
now

Plan 
to use 
within 

2 years

10
7
9
4

5
14
5

10

6

2
6

2
8
6

10
7
8
5
8

4

Plan 
to use 
wiilun 

2-5 years

5
10

7

16
27
20
17

20
24
17
28
24
33
23
26

22

Using

2 
4
3 
1

5
II
3
9

3
17
6

13
9

10
12
10

Integrated Mani^acturing
(C/M)

Plan 
to use 
within 

2 years

3

I 
2

2

3

3 
7
5 
5
5

4

4

Plan 
to use 
within 

2-S years

4
3

2

?*  i !

6
27 

5
18

8
18

6
16 
8

10
8

10

2
7
5
5
9
6
6

10

2

3
3
1
2

1

1
2 
2
2 
2
2 
3
2

:V

II 9 6 2 2

TABLE 22 : USE AND PLANNED USE OP' MANAGEMENT TECHNIQUES
AIIV'rDAII*  •n»D *AUSTRALIA. I9«8 AND 1991

(Per cent)

¡98fi Ì991

Using 
now

Plan 
to use 
within 

5 years
Using 

now

Total Quality Control/Managemcnt 
Jtist'in-time
Manufacturing Resource Planning 
Computer Integrated Manufacturing

Plan 
louse 
within 

2 yearx

Plan 
to use 
within 

2-5 years
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Use of advanced 
management techniques 
increases

• Manufacturing cstahlishmcnt.s reported use of a number of advanced 
management techniques in the 1988 and 1991 surveys to improve product quality 
and/or efficiency. In 1991 the proportion using any such techniques was 39 per 
cent.

• Manufacturing management techniques surveyed were Total Quality 
Control/Managemcnt (TQC/TQM), Just-in-time (JIT), Manufacturing Resource 
Planning (MRP/MRPH) and Computer Integrated Manufacturing (CIM). 
Manufacturers were also asked to list any other advanced techniques in use or 
planned. Value Adding Management (VAM) was the only additional technique 
listed by a significant number of manufacturers.

• Total Quality Conuol/Managcment (TQC/TQM) is the most commonly used 
advanced management technique, being used by 24 percent of manufacturing 
establishments at the end of 1991. A further 25 per cent planned to use this 
technique within 5 years. At 30 June 1988 only 15 per cent of manufacturing 
establishments were using TQC/TQM.

• About 22 per cent of manufacturing establishments reported using Just-in- 
time (JIT) in 1991, with a further 12 per cent planning to introduce it within 5 years.

AND PLANNED USE OF ADVANCED MANAGEMENT TECHNIQUES

X X

Total Quality ControVManagcmcnt ■(•4k -eG o

Just-in-time .©... O

Manufactunng Resource Planning ••••O.......... • ... 0... o
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Si • This publication presents statistics compiled from the ABS Survey of 
Manufacturing Technology. Information was collected in respect of manufacturers' 
current and planned technology status as at 31 December 1991.
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Survey methodology

Scope and coverage

Questionnaire

Item 
definitions

... acquisition

This survey relaies to the manufacturing sector only. Ils results are
comparable to other ABS economic data for the manufacturing sector with the 
exception that all non-manufacturing activities (e.g. selling and administration) are 
excluded.

• A random sample of about 5200 establishments was selected using the 
population of manufacturing establishments on the ABS register of business units. 
The sample was slralificd by State and by manufacturing industry subdivision 
(according to the Australian Standard Industrial Classification ASIC Catalogue No. 
1201.(1}. The response to the survey was 95 per cent after allowing for ceased 
businesses and out of scope selections.

of 1992.
The survey was conducted by mail, with forms dispatched in early February

Fornis were addressed to the cngincering/produclion manager (or
equivalent) at each establishment selected.

• All manufacturing establishments with employment of 100 or more persons 
were included in the survey. Manufacturing establishments with employment 
between 10 and 99 persons were sampled, that is, only a proportion of these 
establishments was included in the survey. Establishments with employment less 
than 10 persons were excluded from the survey.

■ Section A of the questionnaire dealt with the usage and predominant source 
of each acquired manufacturing technology surveyed, plans for acquisition of the 
surveyed technologies and the number of workstations or items of equipment for 
selected manufacturing technologies.

• Section B dealt with miscellaneous issues relating to the technology 
introduction (For example, difficulty in gelling skilled stall, strategies used to
ensure staff were skilled, and reasons for introducing the technology). All
establishments were asked to indicate (by ticking a range) their expected 1991-92 
financial year expenditure on equipment and software associated with technologies.

• Section C of the questionnaire dealt with the use and planned use of 
advanced management techniques in manufacturing establishments.

• All questions except for ihe "Number of workstations or items of equipment" 
question were in lick box format.

and other (e.g. not cost effective and do not know).

• 1 echnology acquisition covered two categories: acquired and in use for
manufacturing operations and acquired but not yet in use for manufacturing 
operations.

Technologies not acquired by 31 December 1991 covered three categories: 
Plan to acquire within the next 2 years, plan to acquire within the next 2 to 5 years... non-acquisition

t



Industry classification

Reliability of the estimates

.. sampling errors

... non-sampling error

HXI’LANA TOWy NO I ES foiuinufti

... manufacturing 
operations

• Manufacturing operations for the purposes of this survey covered production 
and production related activities (such as development and design, tooling and 
maintenance, purchasing, inventory, materials handling and quality control).

• Manufacturing, as specified in Division C of the Australian Standard 
Industrial Classification (ASIC), broadly refers to the physical or chemical 
transformation of materials or components into new products, whether the work is 
performed by power-driven machines or by hand.

• Manufacturing establishments were classified according to the Australian 
Standard Industrial Classification (ASIC) class which best described their major 
manufacturing activities. For detailed infonnation concerning the classification 
used see the Australian Standard Industrial Classification, 1983, Volume 1 (Cat. No.
1201.0). 0
• Since estimates arc based on information obtained from a sample drawn 
from units in the survey population, the estimates shown in this publication arc 
subject to sampling variability, that is, they may differ from figures that would have 
been obtained if all units had been included.

• One measure of the likely difference is given by the standard error, which 
indicates the extent to which an estimate might have varied by chance because only 
a sample of units was included.

• There arc approximately two chances in three that a sample estimate will 
differ by less than one standard error from the figure that would have been obtained 
if all units had been included in the survey, and approximately nineteen chances in 
twenty that the difference will be less than two standard errors.

... example of 
standard errors

• For example, the proportion of establishments with technology in the basic 
metal products industry is 62 per cent and the standard error 3.1 percentage points. 
There arc nineteen chances in twenty that a complete collection (Census) would 
give an estimate within two standard errors of the sample estimate, that is, in the the 
range 55.8 per cent to 68.2 per cent.

• Standard errors on the proportions of establishments with technology by 
industry subdivision arc shown in the Special Notes on page 7. Standard errors for 
other estimates presented in this publication can be made available on request.

I* ’?

• Errors other than standard errors, referred to collectively a.s non-sampling 
errors, can occur in surveys because of dcficicncic.s in the register of units from 
which the sample was selected, imperfections in reporting by respondents, or 
processing errors. A potential source of non-sampling error in the current survey is 
respondent misinterpretation of technology definitions. Several categories were 
broadly interpreted by many respondents but extensive querying and amendment of 
returned forms reduced the potential errors to a minimum. Additionally, careful 
design and testing of questionnaires, efficient operating procedures and use of 
appropriate methodologies further reduced the possible effects of non-sampling 
error.
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Related publications Other statistics relating to technology may be found in the ABS publication-

Mining Technology Slalistics. Australia. 30 June J99I 
(Catalogue No. 8413.0).

Other 
manufacturing 
statistics

Other statistics relating to manufacturing establishments may Ite found in th, 
no ARK ruihlinalinnc- ™following ABS publications;

Mani^acluring Industry, Summary of Operations. Australia.
(Catalogue No. 11202.0)

Manufacturing Industry. Australia 
(Catalogue No. 8221.0)

Other statistics on related topics published by the ABS include:

Research and Experimental Development. All Sector Summary. Australia.
(Catalogue No. 8112.0 and 8122.0)

Symbols and 
other usages

Where figures have been rounded, discrepancies
the comi>oncnt items and totals. may occur between sums of

n.p.
nil or rounded to zero
not available for publication but included in totals

n.a.
n.c.c.

where applicable
not available
not elsewhere classified 
not collected
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Advanced 
technologies

Design and engineering

Computer-aided design (CAD) and/or computer-aided engineering (CAE)
Use of computers for drawing and designing parts or products and for analysing and 
testing of designed parts or products.

1

d

1 
I

CAD output used to control manufacturing machine($) (CAD/CAM)
Use of CAD output for controlling machines used to manufacture the part or 
product.

Digital repre.sentation of CAD output used in procurement activities
Use of CAD output to produce parts lists or bills of materials. Includes use of 
offline electronic media, such as the Initial Graphics Exchange System (IGES) to 
provide suppliers with product information.

Fabrication, machining and assembly

Standalone NC/CNC machines
A single machine either numerically controlled (NC) or computer numerically 
controlled (CNC) with or without material handling capabilities. NC machines arc 
controlled by numeric commands, punched on paper or plastic mylar tape, while 
CNC machines are controlled electronically through a computer residing in the 
machine.

Flexible manufacturing cell(s) (EMC) or system(S) (FMS)
Two or more machines with automated material handling capabilities controlled by 
computcr(s) or programmable controllcr(s), capable of single or multiple path 
acceptance of raw material and single or multiple path delivery of the sub­
assemblies or finished products.

Materials working laser(s)
Laser technology used for welding, cutting, treating, scribing or marking.

. Advanced cutting technologies apart from lasers
Includes waterjet, plasma arc and ultrasonic devices used for cutting.

Advanced joining and coating technologies apart from lasers
Includes electron beam welding and/or vacuum brazing. Vacuum assisted, 
electroless nickel and hard chrome coatings, etc.

h 
t

Advanced heat trealment(s) apart from lasers
Includes plasma, electron beam, scaled quench, vacuum with nitrogen quench and 
induction hardening treatments.

Filament winding. Reaction Injection Moulding (RIM), Pultrusion and/or 
casting
Filament winding is a process whereby a reinforcing filament or tape is wrapped 
continuously around a form in a rotating cylindrical rod.

Reaction Injection Moulding is a process whereby a mixture of two or more reactive 
fluids arc forced under high pressure into a mould cavity. Chemical reaction then 
takes place in the mould very rapidly and the resultant polymer solidifies.

Pultrusion is a process whereby continuous reinforcement is pulled through a 
polymer bath and then through a long heated dye. The product is cured in transit.
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Advanced 
technologies

Simple pick and place robot(s)
A simple robot with one, two or three degrees of freedom, which transfers itemsf , , , ’ ......  '•“•«siui» items
l.om place to place by means of point to point moves. Little or no trajectory control 
ic nvatlnklnis available.

Other more complex robots - those used for spot or arc welding

Other more complex robots - those used for assembly, finishing 
tinnlinutirinrapplications or other

Automated material handling

Automated storage and retrieval .systcm(s)
Computer or micro processor controlled equipment providing for
handling and storage of materials, parts or finished products. automatic

Automated guided vehicle syslem(s)
Vehicles equipped with automatic guidance devices programmed
that interfaces with workstations for automated to follow a path

materials, tools, part.s or products.
or manual loading and unloading of

Automated inspection and/or testing equipment

Performed on incoming materials or in proccs,s
Includes automated sensor and vision based systems.

Performed on final product
Includes automated sensor and vision based systems

Communications and control

Programmable logic controller(s)
A solid state industrial control device that 
instructions and which perform.s functions

has programmable memory for storage of

state logic control system. equivalent to a relay panel or wired solid

Local area computer network for
Use of local a’’"'*  ......... .  .....

technical data

Local area computer network for factory use 

use 01 local area network n am\ i 
different points on the factory floor. information between

Computers used for control on the factory floorExcludes computers emlxtdded within'm^Zhincs” 

acquisition or monitorinB Inrl.iHn.--------------
but which can be

monitorino m,.i i ..... computers used solely for data
1-e reproaramme which may be dedicated to control,

reprogrammed for other functions.

Electronic data interchange (EDI)
Intercompany computer network IlnUn,. „1 
customers. ‘ ® to subcontractors, suppliers and/or
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Advanced 

management 
techniques

Total Quality Control/Management (TQC/TQM)
Company wide control at every stage of processing rather than only of the finished 
product. Includes Zero Quality Conuol.

Just-in-time (JIT)
Minimisation of inventory and work in progress in the context of removing non 
value-adding costs.

Manufacturing Resource Planning (MRP.MRPII)
A system, usually computer based, used for planning and control of manufacturing 
resources.

Computer Integrated Manufacturing (CIM)
Totally automated production, in which all manufacturing processes are integrated 
and controlled by a central computer.

I Value Adding Management (VAM)
A strategy aimed to achieve continual improvement in performance through 
progressive identification and elimination of all non value-adding costs.

B‘*l
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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. __ ~ ~~ ----------------------- -- «'• iiicuia, o«i«vuurib oi me me
frequently requested data are available, updated daily, on Discovery (Kev *656#)  
Our PO TPI PCTATQ COnzi/'A ___ _ ________ _ :_-j- .. ''Hi.r on T«-. •---------- UHUU.VU uaiiy. uil U/IQUMVCMT {tVCy DOOff;.
J i J service delivers major economic indicator publications ready to 
download into your computer on the day of release. Our PC Ausstats service 

access to a data base of thousands of up-to-date time series.
Selected datasets are also available on diskette or Cd-rom. For more details on c; 
electronic data services, contact Information Services in any of our Offices on theour

Bookshops and Subscriptions

>^6 ABS Bookshops in each of our Offices
You can also recede any of our publications on a regular basis Join 
mailing service and have y- --- ------------- ■ jom— ----------"1 our subscription

♦ -r I u ------your publications mailed to you in Australia at no additinn^iA°s,ra??Se"® ’’“‘’“«''«ns Subscription Service toll free additional
on 008 02 06 08

Saies and Inquiries

SYDNEY (02) 268 4611 
MELBOURNE (03) 615 7000 
BRISBANE (07) 222 6351 
PERTH (09) 323 5140

ADELAIDE (08) 237 7100
HOBART (002) 20 5800
DARWIN (089) 43 2111
CANBERRA (06) 252 6627

Information Services, ABS, PO Box
_____ - 10, Belconnen ACT 2616 

or any ABS State office.
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'Our mission is to assist and encourage informed decision-making,"I
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Australian 
Bureau of 
Statistics

H

research, and discussion within governments and the community, by 
providing a high quality user oriented and dynamic statistical 
service; we will actively co-ordinate statistical activities across 
government agencies and promote the use of statistical standards."
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