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ABSTRACT, Thia papep deacnbea the pnncipaZ pesuHa of a study undeptdken
by the Buroeau of Tr'ansporot EConOmi~6 into -the ,fund'Lng
ehapactePistic8 of troanspo1"t pesea7'ch in Austr>aZ.ia. FPoblems of'
definition ape discussed and the z'eveZs of funding in 7'ecent year'S
ape outlined J'ol' the CommoruJeatth~ St~te a:nd Mvate Sector's.

It waa found that totaZ expenditupe on aZZ forma of' tpanapopt
roesea.,.chin Austr>a1,ia exceeded $82 rrriltion in 1980-81.
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A major problem was to define the scope of the study and considerable
was given to the selection of activities included under the

tion of transport research. A discussion of these issues forms the
section of this paper.. The remainder of the paper describes funding
s for transport research in Australia. Commonwealth, State, business

higher education sectors are examined separately and, where possible,
expenditures over recent years are allocated to different broad areas

transport research

The funding characteristics of transport research and development
in Australia were examined in the ASTEC review of science and technology

ia for 1977-78 (ASTEC 1979).. The emphasis in the transport section
the ASTEC report was on R&D associated with transport hardware. However,
was acknowledged that many major problems in transport involve economic and

matters towards which a great deal of research effort is directed and that
s effort was, by definition, not included in the ASTEC considerations. The
described R&D in the transport sector as part of the overall ASTEC review,
of necess i ty also adopted the standard R&D defi nition (8TE 1978). One effect

this was that of the total $12m expenditure approved under the Transport
and Research (TP&R) Program in 1976-77, activities coming within the
the definition of R&D accounted for only some $4m. Clearly, a substantial

of the activities generally considered to be transport research was
from the ASTEC review as a consequence of the definitions employed

INTRODUCTION

The views expressed in the paper are those of the author and
do not necessarily reflect those of the Bureau of Transport Economics or
any other organisation.

This paper refers to a recent study carried out by the Bureau of
Economics (BTE) which dealt with the funding characteristics of

transport research in Australia. The study arose from an Australian
Advisory Council (ATAC) initiative on a reconmendation from the

ian Science and Technology Council (ASTEC).. It was the subject of
of Tr ansport Economi cs Report 51: Fundi ng Characteri sties of

T",n<nm" Research in Australia (BTE 1982), which included consideration
a range of issues associated with transport research funding. This

summarises the information relating to levels and distribution of
for transport research during recent years, and includes a lower

estimate of the total expenditure on transport research in Australia
1980-81.
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The determination of appropriate definitions for transport
research was a central issue in the recent 8TE study (8TE 1982), There
are considerable advantages in adopting generally accepted definitions as
far as possible. These include compatibility with other related studies
both within Australia and internationally, comparability across different
sectors of the economy, and (not insignificantly) the relative ease of
obtaining information from published sources which use standard clas:sii'ir:.,;o",
of activities"

A standard definition of R & 0 is provided by the Organisation for
Economic Co-operation and Development (OECD), This is used by the Department
of Science and Technology (DST), (formerly the Department of Science and
Environment (DSE)) for Project SCORE (Survey and Comparisons of Research
Expenditure~which measures the financial and manpower resources devoted to
Australian research and experimental development, The following definition
for R & 0 and a brief explanation of the definition are taken from the Project
SCORE report for the year 1976-77 (DSE 1980),

Research and experimental development comprise creative work
undertaken on a systematic basis in order to increase the
stock of knowledge, including knowledge of man, cultUY'€ and
society and the use of this stock of knowledge to devise new
appl ications,

The GECD definition conveys the notion that R & 0 activities
are to be identified by an appreciable element of novelty,
combined with a potential to produce results that are sufficiently
general for the stock of knowledge (theoretical and/or practical)
to be recognisably increased, Novel or innovative work likely
to be of interest to more than one organisation, or to
identifiable parts of society, or to society as a whole, is
regarded as R & 0" However, the concept of novelty is to be
associated with the knowledge of 'how' (How does it work? How can
this kind of thing be made?) rather than with the actual
creation of something which, although new, is made by artistry or
by application of techniques that have already been established
for that class of object,

In deciding which actiVities should be included as 'transport
research', an attempt was made to combine the advantages of using the
standard definition of R & 0 (as described above) with an approach which
overcomes the 1imitations noted by ASTEC,

The Departmentnf Science and Technology surveys Commonwealth
Government agencies in order to compile the Science and Technology
Statements, which document Commonwealth expenditure on science and
technology actiVities. Information is collected in two categories:
R & D, and science and technology activities (other than R & D)
ActiVities in the latter category are 1isted on the Science and Technology
Statement data collection forms, These include activities generally considered
to be research in the transport sector, but excluded under the standard
definition of R&D used for Project SCORE"
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Discussions were held with representatives from the (then)
Department of Transport Australia (DaTA), the Australian Bureau of
Statistics (ABS) and DST regarding appropriate definitions for this
study. To minimise confusion and to allow for a compr'ehens;ve coverage
of the transport research field, it was decided that the term 'research
and development' should be used to refer to those activities included
under the Project SCORE definition of R &D, and that the term 'R &D
related activities' should be used to cover the other science and
technology activities included in this study but excluded by the
Project SCORE definition.

The 'R &D-related activities' selected from the science
and technology activities are:

demonstration of both technical and commercial viability;

advanced scientific or engineering consulting services;

policy-related studies using advanced techniques;

testing, standardisation, metrology and quality control;

data collection; and

scientific and technological information and documentation

In summary, the term 'R &D and related activities' refers to
the total effort in transport research (in the more general sense), and
information presented in this paper under the heading 'R & D' may be
used for comparative purposes with other studies that use the Project
SCORE (that is, the OECD) definition of R & D The general term
'transport research' will be used in this paper to refer to the total ity
of transport R & D and related activities.

The major sources of information were ABS publications (ABS 1981a
b, ABS 1982), Project SCORE and the Science and Technology Statement
DST, (DSE 1980, DST 1982), and personal communication with transport
es in the States.

The ASS publications and Project SCORE refer only to R&D. The
of the bus i ness enterpr i se and hi gher educati on sectors' transport
expenditure, which were dr'awn from these sources, ar'€ therefore

ned to R&D expenditure and exclude expenditure on R&D-related
ties.

The annual Science and Technology Statements are produced by DST
the basis of surveys of the Commonwealth sector. Unfortunately the degree
aggregation in the Statements precluded a detailed analysis of expenditure
transport research, particularly for Departments other than (the then)

However the statements do provide a breakdown of expenditure on both
and R&D-related activities by DaTA.
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Several State Government agencies conduct transport research ..
Information on their research expenditure was drawn from annual reports
and from personal contact with officers in the agencies. This enabled
the collection of additional information regarding the types of research
projects undertaken, and so a more comprehensive account is provided of
transport research in the State Government sector than in the other
sectors.

FUNDING LEVELS

The following account of transport research funding levels starts
with the Commonwealth Government sector which includes Government Departments
the TP & R Pr·ogram, the National Energy Research Development and Demonstratio;
Program and the Commonwealth Sci entifi c and Industri a1 Research Organi sation
(CSIRO).. This is followed by a summary of the State Government sector, and
the joint State-Commonwealth research bodies are included separately The
description of funding levels in the business enterprise sector does not
include the so-called 'R&D-related activities' component of transport research
(as defined in this study) since no information on this component has been
published. Some additional information is prOVided on payments for 'technology
transfer' by the transport equipment industry.. The transport research funding
situati on in the pr i vate non-profi t and hi gher educati on sectors are outlined,
and the paper concludes with a summary of current funding estimates at the
national level.

It is important at the outset to distinguish between 'funding'
and 'expenditure'. In some cases, where an organisation's activities are
totally funded from internal sources, the terms are effectively synonymous
However, in other cases, one organisation or government may wholly or
partially fund the research activities of other organisations, and it is
here that anY confusion relating to the financial transfers between the
organisations can result in counting the funding level and the expenditure
level separately, thus effectively double-counting the same funds The
avail.bility of data varies from sector to sectot, and this determines
whether funding or expenditure information, or both, is presented ..

It is also important to establish whether direct costs only, or
direct costs plus overheadS are reported. The funding and expenditure
figures contained in this paper refer to direct costs only, unless
otherwise specified ..

Unless otherwise stated, expenditure and funding information is
presented in current terms. However, in order to examine trends, some of
this information is also p'esented in real terms.. Ideally, the deflator
used to estimate real costs should reflect a composite transport research
cost index constructed to take account of the changing costs of all
components of transport research activities. These components could be
expected to be represented in varying proportions for different project
types.. The compilation of an index incorporating these considerations
would be a major study in itself, and so bearing in mind the high labour
component of research, increases in the average male wage were used to
calculate the deflator ..
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Commonwealth Government Departments

Table I shows the level of Commonwealth Government funding
of transport research activities by gover'nment departments. This
excludes some other categories of Commonwealth funding and
expenditure, for which details are provided later. Total R & D
expenditure in 1973-74 and 1976-77 was obtained from Project SCORE
A breakdown by agency of R &D expenditure and total transport research
expenditure is not available from this source.. The figures for the
years 1978-79 to 1981-82 were obtained from the Science and Technology
Statement. It is not known whether the decrease in R &D expenditure
between 1976-77 and 1978-79 resulted from an actual reduction in

levels, or whether agencies reporting transport Y'esearch
ov"oo,o"""O defined some projects as R &D-re1ated rather than as

D due to the expanded scope of the Science and Techno109Y survey (1)

Commonwealth Government expenditure on transport research
the agencies identified in Table 1 totalled $19 .. 2m in 1980-81.

on,nr'YT R &D expenditure, as previously defined, amounted to some
or 26 per cent of transport research expenditure.. DoTA (including
BTE) represented approximately 90 per cent of these outlays on transport

&Dover the past three years. The proportion of Commonwealth transport
cO"Oo,oh expenditure identified in Table 1 which is attributable to DoTA

to 75 per cent in 1978-79, 69 per cent in 1979~80 and 73 per
1980-81 ..

Table 1 also provides a breakdown of the transport research
o"'onrlii""o of DoTA (2). Expenditure under the TP & R Program accounted for

cent of R& Dexpenditure and about 44 per cent of total research
o",oo,"i.",·o in 1980-81.. The operations of the Bureau of Transport Economics

approximately $2.6m or 18 per cent of total research expenditure
in 1980-81. DST (1981) also prov5des estimates of intramural research

; that is, expenditure on research conducted within the organisation
than by external agencies. Airways faci1 ities resear'ch accounted for

bulk of intramural R&Dand total research expenditure by DoTA.lntramura1
e comprised 32 per cent of R & D expenditure and 52 per cent of

research expenditure of DoTA in 1980-81 .. The termination of funding
the TP & R Program as from 30 June 1981 is reflected in the projected

decrease in 1981-82.

Potential interpretation difficulties associated with these
two terms (R & D and R & D-re1ated activities) are discussed
further in the State Governments section of this paper ,.
This table excludes expenditure for meteorological services from the
Bureau of Meteorology as these services were not considered to be
transport R&D-re1ated activities in the present context, .. In 1980:81
DoTA provided $lL9m for provision of meteorological serVlces.. Slnce
these services were associated primarily with aviation, there are
grounds for including their costs as part of Commonwealth fundlng of
transport research, although this has not been done here,
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a. 'Total' refers to the total effort in transport research - that is,
R&D and related activities as defined earlier in this paper.

Source: DST (1981)

TABLE 1 - FUNDING OF TRANSPORT RESEARCH BY COMMONWEALTH GOVERNMENT
1973-74 TO 1981-82.

in

Agency/Area of th
COExpenditure 1974 1977 1979 1980 1981 Th

R&O R&O R&D Totar R&O Total R&O Total fo

TI
Oepartment of
Transport Australia

Airways Facil ities
Research na na 925 na 1030 -1030 1140 3220 1205 R'
Regulation of Air 5
Transport na na 217 na 244 546 132 192 148
MANS Study na na na 325 334 N
Marine Navigational

[Aids na na 118 na 160 160 41
Office of Road
Safety na na 523 na 450 450 565 565 679
Transport Evaluation
and Pl ann i n9 na na na 160 164
Transport Statistics
& Related Inform. na na na 733 754
Grants for Transport
Planning &Research na na 2600 6420 2700 6900 2500 6250 1628
Bureau of Transport
Economics- na na 32

na na 4415



Year ending 30 June

1975 1976 1977 1978 1979 1980 1981

1790 3420 3100 3495 2484 2670 2418
550 1270 1220 1381 983 1056 957

1570 2910 2140 2411 1714 1842 1668
900 1150 580 618 469 504 457
690 990 740 744 597 642 582
160 200 220 195 173 186 168

5660 9940 8000 8844 6420 6900 6250

ent
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National Energy Research Development and Demonstration (NERDD)
Program" . -

DoTA(1982)and earlier issues

2 - COMMONWEALTH GOVERNMENT CONTRIBUTION TO TRANSPORT RESEARCH
THROUGH THE TP &R PROGRAM, 1974-75 TO 1980-81.

ia

Transport Planning and Research (TP &R) Program

Expenditure by the States on transport research has been assisted
to varying degrees by Commonwealth Government contributions
TP & R Program.. Table 2 summarises the Commonwealth

to each of the States for the years 1974-75 to 1980-81.
aggregate figures from Table 2 are reflected in Table 1 under 'Grants
Transport Planning and research!"

Information relating to the NERDD Program is published by
(DNDE 1980), on a project basis. Expenditure data are provided only

of the level of external support and do not include the total
costs. Moreover, it is not possible to obtain annual expenditure

from this source The ABS has compiled and published statistics
ibing funding and expenditure on R &0 relating to the production,

isation and conservation of energy in Australia in 1979-80 (ABS 1981a).
3 is derived from this document and unpublished DNDE data

Business enterprises spent $3.5m and government and higher education
$L3m of the total amount of funding shown in Table 3 (ABS 1981a),

relorp,pc,ti<o, a net flow from government to business enterprises of almost
11ion lars. In 1980-81, transport-related energy conservation was
to a level of $2 .. 5m under the NERDD Program. Estimates of funding

other Sources are not available for this year.
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2551

1949

276

4776

Amount of Funding

Year ending 30 June

1979 1980 1981

891 72 1 61.3

0.5 66 17.7

2 1 92 5 3

0.3 42 58

8.0 5.6 7 7
0.. 0 2.3 2.2

100.0 100 .. 0 100 0

NERDD Program

Other

Government:

Industry

Total

Source: ABS (1981a), DNDE unpublished data"

TABLE 3 - FUNDING OF R &D ASSOCIATED WITH TRANSPORT-RELATED ENERGY
CONSERVATION, 1979-80

In addition to transport-related energy conservation, a component
of R &D on synthetic fuel technology may be considered to have an association
with the transport sector" It has been estimated that in 1979-80 funds
totalling $5.0m were made available for work in this area through the NERDD
Program; this decreased to $3 .. 8m in 1980-81 (DNDE, unpublished data).

Table 4 shows the distribution of expenditure on projects related
to transport research in the NERDD Program ..

TABLE 4 - DISTRIBUTION OF EXPENDITURE ON PROJECTS RELATEO TO TRANSPORT
RESEARCH IN THE NERDD PROGRAM, 1978-79 to 1980-81

Research activity

Fuel conservation

Syn thetic fuel s

Traffic management

Vehicle design

Electric and hybrid vehicles
Hydrogen

Total

Sour ce; DNDE unpub1i shed da ta ..
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The level of funding for transport energy projects under the NERDD

Program is influenced by the number and nature of applications for assistance
and grants, hence any trends exhibited in Table 4 should be treated with some
caution ..

Australian Industrial Research and Develo ment Incentives Board
B

The confidentiality of individual project type and funding level
precludes any detailed analysis of the AIRDIB program as it relates to private
sector transport research. However, aggregate program funding is categorised
by the International Patent Classification System. The latest information
published by AIRDIB refers to industrial research and development (IR & D)
grants made in the 1980-81 fiscal year (AIRDIB 1982). In that year, projects
in the patent classification 'transporting' (which is a class of manufacturin9
or mining activities) received grants of $3 ..4m.

The amount of the IR & D grants should be transferred from the
pri vate sector to the Commonwealth Government sector in the determi nati on
of funding levels (as distinct from expenditure levels) .. This transfer is
made in outlining the aggregate situation in this paper, and it involves the
assumption that projects funded by AIRDIB grants are included in Project SCORE
as private enterprise expenditure.

Commonwealth Scientific and Ind~strial Research Organisation (CSIRO)

Expenditure by CSIRO for transport-related research is shown in
Table 5, classified according to Project SCORE socio-economic objective by
the BTE using the CSIRO project descriptions. The R &D component varied
between 70 and 90 per cent of annual expenditures

Table 5 shows that, overall, more than half of the CSIRO's
expenditure on transport-related research was devoted to work on more
efficient fuel use or alternative transport fuels. The next most significant
expenditure item relates to air transport which consisted entirely of research
and development on the Interscan micrQwave landing system ..

TABLE 5 - CSIRO EXPENDITURE ON TRANSPORT-RELATED STUDIES, 1976-77 to
1979-80.

($' 000 current terms)

Socio-economic objective Year ending 30 June

1977 1978 1979 1980

Air Transport 653 575 649 690
Road Safety 0 114 0 0
Other Road 0 208 264 0
Transport Ener9Y 1555 896 2627 4686
Other Transport 269 592 1076 1503

Total 2477 2385 4616 6879

Sources: CSIRO (1981) and earlier is?ues.
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STATE GOVERNMENTS
~-------

The major transport agencies in the States were contacted and
asked to provide relevant expenditure data on tr'ansport research for
the last seven years, wher'€ this was not available from other sources"
Sufficient detail was requested to allow expenditure to be analysed by
socio-economic objective. In addition, the component of expenditure on
activities meeting the R & 0 definition was specifically requested, Where
the R &0 component was not easily identified for each year, the agency
records for Project SCORE were used to determine the average proportion of
research expenditure on R & 0 for the years covered by Project SCORE (1976-77
and 1978-79) (1), and th i s propor ti on was app1i ed to the resea r ch expend itur,
for each of the other years, Thus the R & 0 component of the total research
expenditure figures should be treated with some caution, particularly for
other than the Project SCORE years,

Examination of agencies' Project SCORE records exposed another
area of likely error, It appeared that the various State Road Authorities
adopted differing approaches in reporting research expenditure, The
expenditure on R & 0 (as recorded in the Project SCORE forms) as a proportion
of planning and research expenditure (from Annual Reports) varied from 3 per
cent to 30 per cent The most likely explanation of this range is variation
in the subjective judgements required to determine whether or not particular
projects meet the Project SCORE R & 0 criteria It was also observed that
in some cases R &0 on road construction was reported under the socio
economic objective 'constructionl while in others this work was reported
under I transport-other road I.

Table 6 shows expenditure by State transport agencies on transport
research classified by the Project SCORE socio-economic objectives Table 7
provides this information in real terms (using increases in the average male
wage to calculate the deflator) The objective 'other road' that is used
in Project SCORE was considered to be too broad. for the purposes of this
stuay.. It would, for instance, include research on r'oad construction
materials as well as on vehicle usage characteristics, Consequently this
objective was divided into 'road works l and 'other I, where the lother l

was predominantly vehicle-related"

The expenditure reported here includes expenditure on transport
research sponsored by State agencies but performed by others For example,
contributions to joint State-Commonwealth research bodies and payments
to consultants are inc] uded,

(1) Although in some cases figures for only one year were available,
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3079
(859)

62
(0)

2420
(0 )

o
(0)

1448
(201)

15109
(2122)
2640
(101 )

8317
(562)
416

(0)

43
(0)

2137
(0)

3382
(922)

3
(0)

1297
(114)

14490
(2050)
1948

(47)
7191
(344
603

(0)

2615
(500)

o
(0)

1876
(11 )

56
(0)

1081
(262)

13252
(1788)
1742
(25)

6842
(239)
554

(0)

27658 31094 33491
(2825) (3477) (3845)

2530
(627)

4
(0)

1406
(0)

53
(0 )

1225
(135 )

11688
(1532)
1975

(42)
5332
(230)
410

(4)

2218
(594)

1
(0)

1231
(0)

78
(0 )

1344
(86)

11437
(1558)
1790

(76)

4636
(197)
391

(1 )

6
(0)

952
(0)

2308
(589)

o
(0)

1048
(104 )

10796
(1316)
1523
(24)

4255
(165)

609
(0)

o
(0)

8B7
(D)

1996
(533)

8182
(997)
875
(18 )

3424
(136)
203

(0)

o
(0)

1020
(48)

16587 21497 23126 24623
(1732) (2198) (2512) (2570)

6 - TRANSPORT RESEARCH EXPENDITUREa BY STATE AGENCIES, CLASSIFIED
BY SOCIO-ECONOMIC OBJECTIVE, 1974-75 TO 1980-81

transport

in9

transport

materials

transport

accidents
safety

Total expenditure on R &0 and related activities is 9iven in the table
the R &D component in parentheses

TRANSPORT RESEARCH FUNDING

Personal communication with State agencies

1 transport

timoda1 transport

road
road works

other

States' expenditure on the R & 0 components for 1976c77 reported in
e 6 is much less than that pub1 ished in Project SCORE for that year It

s considered that there aYe two major reasons for this difference Firstly
R &D expenditure reported here is based on project costs, and the

components are considered likely to be less than those determined
the (then) Department of Science and Environment for Project SCORE

in the present study, agencies could allocate expenditure to
&D-re1ated activities', a choice that did not exist in Project SCORE

expenditure on projects lying on or overlapping the boundary of the
R &D definition may well have been included in Project SCORE since

choice existed to include this expenditure in any other category On the
hand, a large proportion of this type of expenditure could have been
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allocated here to 'R & D-related activities'.. Evidence to support this
hypothesis is provided in Table 1, where the level of R & 0 expenditure
reported for 1974 and 1977 in Project SCORE is greater than that reported
in the Sc i enceand Techno1ogy Sta tements for 1ater yea r s.. The Sc i ence
and Technology Statements were developed from information which
involved judgements as to whether research should be classified as 'R & 0'
or as 'R & D-related activities', thus providing respondents with a similar
choice to that involved here. Due to the above-mentioned difficulties in
separating the R& 0 component of transport research on a consistent basis
it was decided that this component of expenditure would be identified only'
in Table 6. In Tables 6 and 7 the expenditure on transport research
incurred by port and ma ri ne author it i es is i ne1uded in the sac i o-economi c
objective 'sea transport' These figures should be considered, at best
as indicative only because of the lack of annual research expenditure d~ta
in this area" Research program expenditure covering a number of years was
annual ised in proportion to the particular port annual revenue.. Where this
information was not available. research expenditure was assumed to be a
constant proportion (1) of the annual revenue of major ports. The only
other information referring to expenditure on R & 0 and related activities
in the ports area is a list of projects prepared in 1978 by the Port
Authorities which they considered suitable for Commonwealth funding should
the TP & R Program be extended to include marine matters (2).. It was not
possible to estimate annual expenditure from this list ..

TABLE 7 - TRANSPORT RESEARCH EXPENDITURE IN REAL TERMS 8Y STATE AGENCIES,
CLASSIFIED BY SOCIO-ECONOMIC 08JECTIVE, 1974-75 TO 1980-81

Socio-economic
objective 1975 1976 1977 1978 1979 1980 1981

Air tr.ansport 0 7 1 4 0 33

Sea transport 1137 1070 1231 1278 1590 1644

Road accidents
and safety 2559 2593 2218 2300 2216 2602 2080

Other road
road works 10490 12130 11437 10625 11231 11146 10209

other 1122 1711 1790 1795 1476 1498 1784

Rail 4390 4781 4636 4847 5493 5532 5620

Mu1timodal transport 260 684 391 373 469 464 281

Intermoda1 materials
handling 78 48 47 2

Other transport 1030 1178 1344 1114 916 998 978

Total a 21265 24154 23126 22385 22439 23918 22629

a. Columns may not add due to rounding ..

(1) Estimated in an unpublished 1978 MPCA Working Party Report on Port and

Marine Planning and Research

(2) This was contained in the MPCA Working Party Report referred to in the

previous footnote. 294
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The Commonwealth contribution to the States through the TP &R
was subtracted from the State expenditures and Table 9 shows Stato
of transport research" Once again, expenditures by Port

are excluded.

Perhaps the most striking result from the data presented in
Table 7 is the relative constancy of States' expenditure on transport
research in real terms" Some increases are evident in real expenditure
on rail and sea transport research, but this must be interpreted with
some care. The expenditure on sea transport research is subject to a
great deal of uncertainty and as a result of the method of estimation
largely reflects increases in port revenues .. Changes to the TP & R Program
in 1977 provided for the inclusion of research related to non-urban
rail transport and this is probably associated with the reported increases
in Y'eal Y'esearch expenditure in this area"

Table 8 shows the expenditure incurred on transport research
(in real terms) by each State .. The 'sea transport' expenditure is excluded
from the State aggregates in these tables because of the different fundinq
and Y'evenue arrangements for port authorities" In addition the measurement
uncertainties described above for this category may cause individual State
estimates for sea transport to be misleading

Changes in individual States' expenditures must be interpreted with
caution since they are subject to variation from year to year according to
the commencement or completion of major pr'ojects, as well as any changes in
funding priorities ..

TABLE 8 - TRANSPORT RESEARCH EXPENDITURE IN REAL TERMS BY STATE AGENCIES
FOR EACH STATEa , 1974-75 TO 1980-81

($'000 1976-77 prices)

State Year ending 30 June
1975 1976 1977 1978 1979 1980 1981

NSW 8433 8106 8291 8370 8233 8788 7889
Vie 4490 7430 5435 4951 5597 6131 5389
Qld 2058 2178 2653 2619 3101 2377 2151
SA 1728 1879 1840 1713 1627 1445 2147

2913 2971 3117 2759 2639 2902 2990
Tas 506 521 559 695 653 632 428

. b
20128 23084 21895 21106 21850 22275 20994

la

Excludes expenditure in the category I sea transport I"

Columns may not add to totals due to rounding ..
:>OLlre,", Personal communication with State agencies"
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TABLE 9 - TRANSPORT RESEARCHaFUNOING IN REAL TERMS BY STATE AGENCIESb

FOR EACH STATE, 1974-75 TO 1980-81
($'000 1976-77 price~)

~

State Year endin9 30 June

1975 1976 1977 1978 1979 1980 ~ d1981
~

NSW 6138 4263 5191 5193 6128 6734 6255

Vic 2477 4161 3295 2759 4136 4714 4261

Qld 1353 751 1433 1364 2268 1565 1505

SA 574 587 1260 1151 1230 1058 1839

WA 2028 1858 2377 2083 2133 2408 2597

Tas 301 297 339 517 506 488 314

Austra1ia c 12872 11916 13895 13066 16400 16967 16771

a. Excludes expenditure in the category of 'sea transport'.

b Excludes Commonwealth component as shown in Table 2.. The figures
shown may still include some small special-purpose payments from
outside sources"

c. Columns may not add to totals due to rounding ..

Sources: DoTA (1982) and earlier issues, personal communication with State
agencies ..

Again, the R &D components of expenditure on transport research
are not identified separately in these tables. The expenditure
c1assffication problem between R & D and R & D-related activities outlined
previously for the State agencies is compounded by the same problem for
the TP & R Program. It was considered that the resulting errors would
preclude reasonable estimation

Comparing the real expenditures (in Table 8 and 9) for all
States combined, it is evident that they maintained their real level of
transport research expenditure by contributing more of their own resources
(in real terms) over the last three years ..

JOINT STATE-COM~ONWEALTH RESEARCH 80DIES

The Australian Road Research Board (ARRB) and the Australian
Railway Research and Development Organisation (ARROO) are funded by
State Road Authorities, government-owned railways and the Commonwealth
Government. This funding is included in the State and Commonwealth
Government expenditures reported earlier. Details are available in the
organisations' annual reports. In 1980-81, ARRB expenditure was $3 58m
and ARRDO expenditure $1. 75m State contributions were e1i gi b1e for
inclusion in the TP &R Program and hence for Commonwealth financial
support.. With the cessation of the TP & R Program the Commonwealth
provid~d a direct budget appropriation to take the place of this support.
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When the ABS reported the 1978-79 survey results some tabulations
included a comparison with the 1976-77 survey results, and in these cases
the ABS adjusted the 1976-77 results to include data relating to public
sector trading and financial enterprises. These surveys were conducted
at the request of the (then) Department of Science and the Environment
as part of Project SCORE.

The tables and analyses in this section do not include data for
the period 1973-74 Although the ABS carried out a similar survey covering
1973-74 for the (then) Department of Science in 1975, the transport equipment
industry statistics have been subject to revision and would still appear to
have a high degree of error associated with them For example, the level of
expenditure on research and development in the transport equipment industry
was estimated to be $25. 4m for 1973-74 with a standard error of $12" 7m
(ABS 1981b)

~ESS ENTERPRISES

The Australian Bureau of Statistics (ABS) surveyed the level and
distribution of resources devoted to R & D by private enterprises
in 1976-77 and by business enterprises in 197B-79. In the 1976-77 survey,

ic sector tradin9 and financial enterprises (that is, those public
enterprises which attempt to cover their costs of production by

sales of goods and services) were included in the General Government Sector.
In the 197B-79 survey conducted by the ABS, the Business Enterprise Sector
replaced the Private Enterprise Sector of the 1976-77 survey, and the
public sector financial enterprises were transferred from the General Government
Sector to the Business Enterprise Sector in accordance with OECD guidelines.

Information relating to the R &D efforts of the transport equipment
n"Hcr'V is presented in Table 10, which shows an expenditure of $I4.6m in

and $156m in 197B-79. It is interesting to note that whilst expenditure
R &D increased, total man-years associated with that effort decreased from
9 man years in 1976-77 to 601 man years in 1978-79 The 'intensity' of

&D in terms of manpower devoted to R &D as a proportion of total manpower
the enterprises also decreased sl ightly during this period. This increase
expenditure combined with the dec1 ine in R & D effort in terms of manpower

be explained by rising labour costs and a decrease in the proportion of
D expenditure on wages and salaries over the period. The proportion of

and salaries in total R &D expenditure declined from 77.2 per cent in
to 63 4 per cent in 197B-79 The percentage of expenditure that was

fied as capital expenditure increased from 24 per cent to 8 I per cent
ing the period, and the proportion of other current expenditure increased

20.4 per cent to 28" 5 per cent"



TABLE 10 - RESOURCES EXPENDED ON R & D AND R & D INTENSITY IN THE
TRANSOORT EQUIPMENT INDUSTRY, 1976-77 AND 1978-79.

o8

06

2..4

2.5

17411
256

l249
216
205

19337

Expenditure

1.4

1 3

~~Q intenslli

D 7

o 8
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E
• b

a nterprlse, c
Expend iture Manpower Enter pr i ses "Ia"po""
(per cent) (per cent) (per cent) (per

760.9

60LO

14600

15600

Resources expended on R&D

Total
R&D effort

Expenditure (man years)
($'000)

Year
ending
30 June

1977

1979

a

b

c.

Expenditure on research and development expressed as a percentage of the
turnover of those enterprises that carried out research and development

Man-years of effort expended on research and development as a percentage
of the number of persons employed by those enterprises that carried out
research and development.

Number of enterprises that carried out research and development as a
percentage of the total number of enterprises in the industry ..

d. Man-years of effort expended on research and development as a percentage
of the number of persons employed by all enterprises in the industry ..

Source: ABS (1981b)
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Product class

Table 11 shows the expenditure on R&D by private industry as a whole
in product classes relating to transport equipment for 1978-79. Comparative
inforl)lation was not available for 1976-77. The total expenditure figures are
greater than the aggregates shown in Table 10 since theY include contributions
from enterprises not classified as 'transport industry' Research and
development expenditure on motor vehicles and parts was the most significant
source of expenditure in the transport equipment industry, representing
90 ~er cent of R &D expenditure. This is, perhaps, not surprising given the
domlnance of the car and car parts industry in the transport equipment
manufacturing field in Australia ..

TABLE 11 - R &D EXPENDITURE ON TRANSPORT EQUIPMENT BY PRODUCT CLASS 1978-79
---------.__18QQ:L) _

Motor vehicles and parts
Ships and boats

Railway rolling stock, locomotives
Aircraft

Other transport equipment
Total transport equipment

Source: ABS (1981b)



1,3
98,7

19

10 1

3.4
150
81.6

16 .. 2
B3,8

94,5
5 5

]6

7 .. 1

na
na

na
na
na

na
na

na
na

Year ending 30 June

1977 1979
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(per cent) of payments for
licence payment and royalties

technical knowhow

ABS (1981b)

of enterprises making payments

payments ($m)

With the exception of Australian National's contribution to ARRDO

12 - PAYMENTS FOR TECHNICAL KNOWHOW AND PATENT LICENCE ROYALTIES BY
THE AUSTRALIAN TRANSPORT EQUIPMENT INDUSTRY FOR ]976-77 AND 1978-79

TRANSPORT RESEARCH FUNDING

These overseas payments by the Australian transport equipment
industry for what may be called 'technol09Y transfer' amounted to about

in ]978-79, $3m more than the overseas payments made in ]976-77 ..

Data on the payments by business enterprises for technical knowledge
are shown in Table 12. The data can be considered as providin9 an indication

and sales of knowledge arising from previous research and
opment activities, In 1978-79, over 98 per cent of these payments
made to overseas companies and over 94 per cent of this amount was

companies that were related to the Australian enterprises in question.

Prc,nnlrtion (per cent) of payments within Australia
PrclOolrtion (per cent) of payments made overseas

(per cent) of overseas payments made to
a related enterprise
an unrelated organisation

(per cent) of overseas payments made to
Kingdom

United States of America
Other over seas

The national publ ic enterprises Qantas, Trans Australia Airlines,
ian National (railways) and Australian National Line are members of

of publ ic sector trading and financial enterprises. In informal
,gl,scu'ssiOllS with these organisations, it appeared that they incur minimal

ture on R & D, although they have some involvement with R & D-related
ties .. However, expenditure on these activities is not explicitly

denti,Pied in the organisations' accounts (1) and so it is not possible
s stage to report the levels of expenditure involved,
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From the discussions to which reference was made above, it appeare
that the aggregate expenditure on transport research by the publ ic enterprisd
is currently of the order of $2 .. 0m (1). Since this is predominantly on R & ~s
related activities rather than on R & 0, it is not included in the expenditur"
figures reported in Tables 10 and 11, e

PRIVATE NON-PROFIT ORGANISATIONS

The pr ivate non-profit organisations surveyed in 1976-77 by the ABS
for Project SCORE reported an expenditure of only $35000 on transport R &D
which was drawn entirely from State Government funds The primary emphasis'
of this R & D related to road safety" The extent of R & D-related
activities expenditure in this section is not known,

The organisations with transport interests which were in the private
non-profit sector in Project SCORE included the motorists' associations,
the Australian Academy of Science, the Australian Institute of Urban Studies,
the National Safety Council of Australia, the Australian Road Federation,
and ma ·or Local Government Authorities. Only two of these reported any
internal expen 'ure ,n any ,e1d)"

It is acknowledged that local government sponsors and performs
activities that fall within the ambit of transport research, predominantly
in the area of R &D-related activities, The TP &R Program included some
funding of projects with local government involvement, although the funding
levels involved were relatively low. It is recognised that, overall, local
government authorities probably contribute significant resources to survey
and planning aspects of urban and rural development, Some of this activity
involves transport resear'ch in the general sense, but this component is
difficult to identify" Unfortunately, no publ ished estimates of local
government expenditure in this area are available and it is bel ieved that
considerable difficulties would be encountered in any attempt to identify
this expenditure. Accordingly, the majority of local government expenditure
on transport research has not been included in this paper,

It appears that professional associations such as the Chartered
Institute of Transport, the Institution of Engineers Austral ia and the
Society of Automotive Engineers were not included in the Private Non-profit
sector for Project SCORE. Hence, transport R & D expenditure for this
sector does not include any expenditure incurred by these bodies ..

It is known that professional associations with a transport interest
sometimes perform or sponsor work that falls within the definition of transport
research used in this study" No estimate of expenditure incurred in these
activities is available,' However, any such estimate would not be an
appropriate measure of resource cost due to the significant voluntary component
from members of the associations,

(1) Excluding Australian National's contribution to ARRDO
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HIGHER EDUCATION

The higher education sector covers tertiary institutions in
Austral ia. The more detailed information on transport R & 0 in this
section was obtained primarily from Project SCORE (OSE 1980) for the
academic year 1976.. Comparable figures for 1973 on transport R &0
were not available from Project SCORE. 1973-74 The hi9her education
sector results from transport R & 0 from Project SCORE 1978-79 have not
yet been published in any disaggregated form. although summary statistics
have been pUblished in ABS (1982).

In 1978. the internal R &0 expenditure (1) in all areas by
the higher education sector was $254m (ABS 1982). an absolute increase
of some $6gm over the 1976 level of expenditure. which also represents
an increase in real terms. However. the 1976 level of expenditure was
only $42m more than the 1973 level. a decrease in real terms

Research in tertiary institutions was funded primarily by the
Commonwealth Government. as is shown in Table 13. In each of the years
1973. 1976 and 1978. the Commonwealth Government funded 95 per cent of
all research performed by Australian tertiary institutions Fundin9
details in Table 13 for 1978 include overheads whereas the earlier
figures do not (due to a change in ABS reporting practice).. As a
proportion. expenditure on transport R &0 in 1978 was 0.7 per cent
of total R &0 expenditure (with overheads included). which was the
same as in 1976 (with overheads excluded) ..

It may be appropriate here to re-emphasise the restrictions of
the R &0 definition. This has the effect that much of the work
related to transport that is carried out in higher education institutions
may not be represented in Tables 13 and 14 The funding of these
activities could be counted elsewhere, however, if the work were sponsored
by agencies in other sectors ..

Project SCORE (DSE 1980) reports that of the 10460 man-years
in 1976 in natural science research by the higher education

less than one per cent was performed in transport R & 0..
the social sciences field. only 0.4 per cent was related to transport.

total of 104 man-years were devoted to transport R & 0 in both the
and social sciences in 1976.

The higher education sector transport R &0 expenditure for
year 1976 is presented by socio-economic objective in Table 14.

Excluding overheads
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4

7

33
28

7

10
1

10
100

Proportion
(per cent)

45
89

418

350
87

126
17

129
1261

Amount
($'000)

Year Category Source of Funds Total
Common- State Private Private Overseas
wealth government enterprise non

profit

1973a All ar·eas b 133872 1275 4250 1700 567 141663
1976 All areas 174377 2212 1843 5161 737 184330

TransportC 1211 11 8 30 2 1261
1978d All areas 309412 3879 2865 7574 1784 325514

Transport 2241 16 11 30 2 2301

Sacio-economic
objective

PERRY

TABLE 13 - EXPENDITURE ON TRANSPORT R &0, AND ALL R &0, IN THE HIGHER
EDUCATION SECTOR BY SOURCE OF FUNDING, 1973 AND 1976

Air transport
Sea transport

Road accidents and safety
Other road
Rail
Multimodal transport

Intermoda1 materials handling
Other transport
All transport

a.. Excludes over heads

b.. Fi9ures for the transport socio-economic objective were not available
for 1973

c. This category represents the aggregate for all the socio-economic
objectives related to transport R & D..

d Includes overheads, which account for 22% of the total expenditure,
both in all areas and for transport. The proportion of overheads by
source of funds is not available.

Sources: DSE (1980), ABS (1982)

TABLE 14 - INTRAMURAL TRANSPORT R &D EXPENDITURE IN THE HIGHER EDUCATION
SECTOR BY OBJECTIVE, 1976

Source: DSE (1980)

The proportional breakdown shows that some 60 per cent was devoted to
road res<;arch activities with R & D relating to air, sea and rail transport
individually representing less than 10 per cent
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SUMMARY OF CURRENT FUNDING ESTIMATES

Fundin9 transport R & 0 in the higher education refers to 1978,

This does not include port and marine research, which has been estimated
to amount to some $2,.4m in 1980-81, although this estimate is subject to
a considerable degree of uncertainty" It includes $0,,3m for transport
related energy conservation,

The Commonwealth Government has several grant schemes, other than
general tertiary education funding, which provide funds for research and
development in the higher education sector, Of these, it would appear
that the Australian Research Grants Scheme would have the most relevance
to the funding of transport research, Transport research projects are
included in the scheme's categories engineering and applied sciences,
humanities and economics, and social sciences The grants in 1981 which
related to transport that were approved under this scheme amounted to
over $170000, This represents approximately one per cent of the total
research funds made available through the scheme

As noted in the previous discussion, there are substantial data
problems in estimating the current level of transport research fund!ng
Up-ta-date information is not available in some sectors, and expend1tures
in the private sector and the higher education sector refer only to R&D
activities"

There are also problems associated with reconciling funding and
expenditure levels in the various sectors, particularly where financial
tr ansfers occur across sectors. Essenti ally, thi s di ffi culty results from
the limited financial information published for both the distributors of
funds and the recipients of these funds, This information tends to be
produced by different agenci es, often applying varying cl ass ifi cati on
criteria, For example, although information on funding through IR & D
grants Or NERDD Program grants is available from the AIRDI8 and DNDE
respectively, the actual expenditure of these funds is subsumed in the
expenditure information for the pr ivate sector reported by Project SCORE..
Hence, 1n developing overall aggregates for transport research funding,
certain broad assumptions have to be made concerning the flows of funds,
and the manner in whi ch these fl ows are represented in the pub1i shed
information souy'ces

In aggregate terms, Commonwealtb funding of transport research in
980-81 amounted to $34.3m. This includes funding through CSIRO, direct

indirect grants to ARRB and ARRDO, funding of the higher education
transport R & D (1), some funding of private sector transport R &D
the IR & 0 Program and grants under the NERDD Program in the area

transport-related energy conservation" It excludes an estimated $3,,8m
grants under the NERDD Program for synthetic fuel technology"

The States were estimated to provide a total of $25 lm from their
resources for transport research in 1980-81 (2)" The private enterprise

funding estimate of $16"Om refers to 1978-79 and to R & 0 in the
equipment industry An additional $2,6m was provided by this

in 1979-80 for R & 0 in the context of conservation of energy
ated with transport, which also attracted $2,2m from the government

selotr" (including $1,,9m under the NERDD Program in that year),

The national public enterprises involved in transport operations
estimated to have spent $2"Dm OQ transport research in 1980-81 from

r own resources"
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Summing the sector estimates and including an additional
$2.4m for port and marine research, re ate national fundin9
estimate of $82 400 can be obtained. This may be taken as a 0

bound for trans art research funding in 1980-81 It includes'~s~om~e:-
una JUS e 19ures for research expen 1 ures In previous years Where
the 1980-81 figures were not available, and includes only the R & 0
component in the private enterprise and higher education sectors,
In addition, this aggregate figure excludes funding of research
on synthetic fuels estimated at $3,8m. The major funding flows
are identified in the figure below, This is a simpl ified representation
in which some of the more detailed funding arrangements referred to
above are aggregated for reasons of clarity,

Major transport research funding flows, 1980-81
($m)
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a Includes national public transport enterprises.

b, Expenditure refers to the R&D component of transport research (see text for definitions of these terms) forthe year 1978-79.
c Includes funds provided through the TP&R Program"
d Includes $03m for transport related en"ergy conservation
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Australian Bureau of Statistics
Australian Government PUblishing Service
Australian Industrial Research and Development Incentives Board
Australian Road-Research Board
Australian Railway Research and Development Organisation
Australian Standard Industrial Classification
Australian Science and Technology Council
Australian Transport Advisory Council
Buy'eau of Transport Economics
Commonwealth Scientific and Industrial Research Drganisation
Department of National Development and Energy
Department of Science and the Environment
Department of Science and Technology
Department of Transport Australia

Industrial Research and Development
mi 11 ion
Major Airport Needs of Sydney
Marine and Ports Council of Australia
not avai lab1e
Nati ona1 Energy Resea rch, Development and Demonstrati on Council
New South Wales
Drgani sati on for Economi c Co-oper ati on and Development
Queensland
Research and Development
South Australia
Survey and Comparison of Research Expenditure
Transport Planning and Research
Tasmania
Victoria
Western Australia
zero
not applicable

The contribution of other members of the BTE study team involved
in the transport funding research project (reported in BTE (1982» is

edged; particular acknowledgement is due to Mr N. Wuest, Mr A.
and Ms .. L.. Vincenz;'

The cO-operation of various State and Commonwealth agencies was
in BTE (1982), and their assistance in the provision of

is again acknowledged here.
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