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In 200 l CSIRO will celebrate 75 years of proud 
se1vice to the Australian community. The nation has 
reaped immense rewards from its investment in 
CSIRO, and continues to do so through the adoption 
by industry and the community of its technologies and 
advice-bringing economic, social and environmental 
benefits. Rural communities have been provided new 
income streams, indust1y's profitability has been supported 
by new technology, employment opportunities have 
been created by the formation of new companies, waste 
products have been tmned to profit and environmental 
benefit, and innovative solutions have been applied to 
address large-scale environmental problems. 

The application of discoveries of science, founded on 
the understanding and foresight which comes from the 
research undertaken in organisations such as CSIRO 
and the universities, enable us to assess the risks and 
opportunities that Australia faces. Science is not just 
an activity for the cmious; it is the vital tool with 
which to shape ow· futuxe and claim om place in the 
new knowledge economy. It is critical therefore that 
the nation 's vision be one of promoting rather than 
limiting the growth of scientific knowledge. 

The need to lift and sustain Australia's innovation 
performance was the subject of the National Innovation 
Summit in Febma1y 2000. It is a goal that CSIRO shares 
and will work towards in partnership with industry, 
research agencies, universities and govenunents. It is 
clear that the science system as a whole needs to grow 
and that the investJnent across wl.iversities, govenunent 
agencies and business programs needs to be 
appropriately balanced. 

The combination of broad scientific research, 
development and training capability widl.in om 
universities, CSIRO and indust1y-specific Cooperative 
Research Centres (CRCs), represents a unique national 
innovation system with considerable flexibility and 
responsiveness. In di.is regard, a major StJ·engd1 of 
CSIRO is its conn ectivity. In addition to technology 
transfer and conui1ercialisation relationsll.ips with more 
d1an 2000 firms (including many 11.igh-technology 
small and medium-sized enterprises) and participation 
in more d1an 50 CRCs, CSIRO makes important 
conu·ibutions to the Ausu·alian innovation system du·ough 
inputs to government policy, national and international 
scientific collaborations, and d1e provision of se1vices 
and n ational facilities. 

·with its user-guided priority setting, a developing 
R&D invesm1ent culture, growing conuuercial 
professionalism, and proven capacity to partner wid1 
od1ers to form Aust1·alia's best teams, CSIRO is a 
cornerstone of Ausu-alia's i1movation system. Om aim 
is to leverage d1ese assets and attributes to maximise 
the return 0 11 public R&D investment to Australia. 

CHAIRMAN ' S FOREWORD 

In doing so, CSIRO must take more responsibility 
for its future by maximising the uptake and impact from 
its scientific endeavoms and optimising the couunercial 
returns from its intellectual property. This does not mean 
sacri ficing its intellectual base fo r short-term reward 
but rather expanding this base for its inherent value, 
for its long-term benefits and in response to indust1y 
and community needs. To sustain even moderate 
growd1 in oux research capability, we will require 
a budget twice today's in ten year's time and we cannot 
expect all of tll.is to be provided from d1e public pmse. 

To that end, d1e Board is engaged in an exercise wid1 
tl1e CSIRO Executive to explore options and new 
areas for CSIRO to grow so drnt it can coimibute 
to a higher value Australia-an Australia which can 
develop its existing industries by the clever application 
of information technology and biotechnologies, build 
new and sustainable industries to diversify our economic 
base, whiJe also managing large-scale environmental 
issues to sustain the nation's ecological base and enhance 
me quality of life. Only first class science will be able 
to unde1write such a futme, a future that will be shaped 
to a large degree by d1e governn1ent's response to its 
own National Innovation Summit and Science Capability 
Review. Wisely led, mere are enormous rewards to be 
obtained for AuStJ·alia. 

Section 'Rvo of di.is su·ategic plan comprises d1e executive 
sununaries of the 22 sector plans developed through a 
comprehensive and intensive process involving detailed 
consultation with CSIRO's external Sector Adviso1y 
Conunittees. Seventy per cent of the members of d1ese 
Comnl.ittees are drawn from indust1y and the community; 
30% from Commonwealtl1 and State government 
departments wid1 a direct interest in our work. CSIRO 
has had to make some hard decisions on key areas of 
d1e research invest1nent portfolio. T he nature of d1ese 
decisions and d1e strategic considerations bell.ind them 
are srnnmarised in Section One. 

!)c.///lL --D Chaxles KAllen, AO 
Chairman of the Board 

July 2000 
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SECTION ONE 
CSIRO's Strategies for Australia 



OUR 
PURPOSE: 

CSI RO serves the Australian 
community through outcomes 

which provide 

• benefit to Australia's industry and economy 
• environmental benefit to Australia 

• social benefit to Australians 
• support to Australia's national and international objectives through excellence in science 

and technology, and in the provision of advice and services. 

OUR VISION: To be a world class research organisation vital to Australia's future 

Satisfied customers and 
supportive stakeholders 

through application of our 
research 

We determine our 
research and 
commercialisation 
priorities by assessing the 
needs of, and potential 
benefit to, our customers, 
based on an understanding 
of their business and the 
world markets in which 
they operate. 

We contribute our 
expertise to the 
development of science 
and technology policy 
and priorities in Australia. 

We commit ourselves to 
excellence in technology 
transfer to ensure timely 
exploitation of research 
results. 

We provide quality advice 
and service. 

We deliver our research 
and services on time, 
within budget and in 
accordance with legal 
contractual and ethical 
obligations. 

Values critical to o ur success 

CSIRO-Unity of purpose. 
diversity of means 

Top people, 
top performance, 

integrity, trust and respect 

Ope rating Principle s 

We determine priorities 
and implementation 
strategies at all levels of 
the corporation by a 
systematic process. 

• We apply the highest 
standards of management 
practice in all our 
operations. We pay 
particular attention to 
excellence in project 
management.We foster 
a culture of teamwork. 

• We evaluate all of our 
activities, working towards 
the world's best practice in 
quality and productivity. 

• We accept accountability 
for our decisions on the 
use of CSIRO's resources 
and take pride in our 
achievements for Australia. 

• We use lessons from our 
own and others' practices 
and experience to improve 
our performance 
continually. 

We work together to create 
an organisation that: 

Seeks to recruit the best 
and the brightest provides 
a stimulating environment 
to encourage individuals to 
develop their full potential 
and provides career 
opportunities which make 
CSIRO an attractive 
development base for 
future industry leaders. 

Fosters adaptability and 
recognises exceptional 
performance with 
appropriate rewards. 

Cares for the safety and 
well being of all employees 
with employment policies 
to support corporate 
goals. 

Fosters creativity that 
underpins our 
performance and delivery. 

Draws upon the breadth 
and depth of our skills to 
assemble excellent teams 
to tackle major challenges, 
and uses networks of 
special skills inside and 
outside CSIRO. 

• Respects the unique skills, 
professionalism and 
knowledge of all our 
employees, and recognises 
that we are responsible for 
creating and maintaining 
our reputation. 

' 

First class science-­
because 1t helps Australia 

I 

• We maintain a world 
standard of scientific and 
engineering excellence in 
order to deliver agreed 
outcomes to our 
customers in industry, 
government and the 
community, on time and 
within budget. 

The quality of our scientific 
research enhances 
Australia's international 
standing. 

We work with Australia's 
education and training 
organisations to increase 
awareness of science and 
technology, and to enhance 
the supply of excellent 
graduates into the 
scientific and technical 
workforce. 



CS I RO-AUSTRALIA'S 
INNOVATIVE SPIRIT 

Colin Adam 
Acting Cluef Executive 

Invigorating the Present, Embracing the Future 
It is widely accepted by international invesonent obse1vers 
that Aust:ralia needs to build up its presence in the new 
knowledge-based economy, fostering strong exports for 
companies with reliance on advanced teclmology and 
soplusticated se1vices to complement its current strengths 
in the co1mnodity export sectors. 

... CSIRO will need to be flexible and to 
have staff who respond creatively to 
changing environments in different 
sectors. 

An important question for our Board to consider is how 
CSillO should evolve during the next decade in o rder 
to maximise our contribution cowards a successfu.l national 
response to these challenges. As external c ircumstances 
change fo r Australia, for Australian companies (many 
of whom are already part of multi-nat ional enterprises), 
and for the research base of Austra lian u1uversities with 
their own maturing relationshjps, CSIRO will need to 

be flexible and t o have staff who respond creatively to 
changing environments in diffe rent sectors. 

Positioning in relation lo i11dustry 
The strategic positioning of CSill O bas been influenced 
by a group of 22 exte rnal Sector Adviso1y Conrn1ittees 
a<lvising the Executive on investment priorities in 
strategic R&D during the next th1·ee to five years. 
Seventy per cent of the members of these committees 
are drawn from industry. It is clear that these committees 
are willing co take a more structured approach to the 
general discussion of issues fac ing CSillO dw-ing the 
next decade. We welcome that engagement and we 
will foster that discourse. 

It is my firm be lie f that du.ring the next decade 
CSillO will remain a vital resource for the evolution 
of knowledge-based companies and solutions to national 
problems, but that the routes to market tlu·ough which 
various scientific discoveries are exploited will diffe r in 
diffe rent areas of the economy and for companies at 
diffe rent points in the ir life cycle. 

A recent snidy of Australian patenting, 1 commissioned 
by CSIRO and the Australian Research Council, found 
tl1at Australi,m indust1y is ve ry dependent on public 
sector science (90% of scientific citations versus 73% 

in the USA). Overall, Australia's patenting rate per 
dollar GDP is below world average and falling-a 70% 
increase in the patent portfolio would be requi red to 
match those of our competitors-and Australia's patent 
portfolio is characterised as largely 'old economy' with 
low impact and a long cycle time, but with st rong science 
linkage. Identified areas of strength and opportunity 
are biotechnology and phannaceuticals; areas of weakness 
and decline are teleconununications and semiconductors . 
These findings furtl1e r h.ighlght tl1e need for a 
concerted and cooperative effort to li ft Australia's 
presence and performance in tl1e knowl.edge econ omy. 

Positioning in relation to universities 
There is a complex web of interactions between CSillO 
and Australia's u1uversities. The most fundamental of 
these interactions are those between individuals and teams 
of researchers across the various institutions. For example, 
collaboration over many years between CSillO and 
Macquarie University on research into, and construction 
of, the world's first !ugh performance wireless local area 
network (LAN) h as led to the establishment o f a Start­
up company-Radiata Conumnucations. 

Another significant element is tl1e contribution CSIRO 
makes in complementing the role ofu.niversities in 
research training. In 1999 CSIRO supe1vised 755 post­
graduate students fo r universities through out Australia , 
30% of these through ow- involvement witl1 the 
Cooperative Research Centres program. Many CSIRO 
staff also contribute co the teaching programs of 
universities and otl1er institutions. 

These findings further highlight the need 
for a concerted and cooperative effort to 
liftAustralia's presence and performance 
in the knowledge economy. 

Over and above these strong personal links, tl1e 
CSillO Executive is working to enhance institutional 
re lationships witl1 tl1e leading Australian research 
universities, particularly in regard to the potential 
use of CSIRO national-scale facilities, and the more 
general sharing of facilities. Significant progress has 
been made with a limited numbe r of w1jversities- such 
as Adelaide, Curtin and Q ueensland- in investments in 
co-located facilities. One could expect that more of 

I ln11mti11g O,w F11111,-c: The link between Austmlinn Patenting nnd Bn.,ic Science, F Tarin et.al., Commonwealth of Australia 2000. 



these discipline-specific examples will emerge in the 
future as the benefits of shared capital investments, 
shared research facilities and joint research programs 
gain wider recognition. 

Relationships with providers of capital 
will probably be an area of significant 
change for CSIRO in the coming decade. 

Positioning in relation to financial markets 
Relationships with providers of capital will probably be 
al) area of significant change for CSIRO in the coming 
decade. 'Nbereas a decade ago ea rly stage seed and 
venture capital was in ve1y short supply, Australia I)OW 

has an adequate supply of capital to finance a broad 
range of early-stage company formations. In financial 
year 1998-99, Australia invested some $980 mill.ion in 
vennire capital. The principal challenge facing CSIRO, 
in my view, is whethe r the organisation can respond 
quickly enough to this feamre of the new economy 
and access available capital to support new companies 
using advanced technology to ve1y quickly reach 
positive cash-flow and growing profitability. In many 
respects this represents the new game for Australia. 
Our ability to do this wiU define our position in the 
world's wealth-gene ration stakes, and our staff have the 
opportunity tO be players who make a vital contribution. 

Cba11gi11g roles-diversity of means 
In this environment CSIRO must strike the difficult 
balance between meeting the expectations of a taxpayer­
funded organisation- using high-level science to solve 
important national problems, many related to sustaining 
the narnral resource base-and the requirements of 
exte rnal provide rs of capital for new company formation 
in the knowledge economy. The appropriate strategy for 
the organisation is to have the capacity to do both 
simultaneously in response t0 different e;..'te rnal markets 
and drivers. This is a rnodel in which the advantages of 
hybrid vigour become possible. Another strength of 
CSIRO in this sirnation is that the organisation is large 
enough t0 learn from early capital-market experiments 
and experiences, and tO share these across the breadth of 
markets and sectors in wbich the organisation operates. 

CSIRO's re lationsh.ip with government wiU be 
extremely important during this period of transition. 
The Government's gene ral intent is that we earn more 
from the private sector, but this must be consistent 
with the achievement of the Government's overall 
objectives. The rationale for the organisation's 30% 
external income target will change if the investment 
of private-sector capital becomes a parallel priority. 
The priority and resulting funding mix will vary 
across diffe rent areas of research. Areas such as 
software development might have to move quickly 

tO largely external invesnnent, incubator project funding 
by govenunent and spin-off opportunities. Bioteclmology 
investments will be a chaU.enge because of the speed of 
scientific advances and some co1111nu1lity concerns 
about the impact of such advances. In areas of national 
importance to regional development, and solving large­
scale enviromnental problems, public sector funding 
will be appropriate, wllile medically-related therapeutic 
research may be venmre capital driven. 

Taki11g tbe initiative 
In attempting to meet aU these chaUenges, CSIRO 
wilJ continue to place lligh priority on developing 
itlitiatives that promote an innovation culture, 
increase the generation of new compa1lies and 
bring together world class teams. 

The aXcess series hybrid low emission motor vehicle 
is :1 powerful example of CSIRO's capacity to manage 
the integration o f multiple technologies that position 
Austra lian industry in world markets. The outcome 
of a $12 million CSIRO project with the Department 
of Industry, Science and Resources, the Victorian 
D epartment of State and Regional Development and 
I 02 local component suppliers, the aXcessl vehicle 
generated $730 million in exports over 18 months. 
The aXcess Austmlia and &01mnodore vellicles have 
followed in tl1is series. 

The rationale for the organisation's 30% 
external income target will change if the 
investment of private-sector capital 
becomes a parallel priority. 

Flllthe r examples of CSIRO's commitment to assembling 
world class teams and building critical mass with otl1er 
providers include: 

• Food Science Australia-a joint venrnre with the 
Victo rian Govenunent's Australian Food Industry 
Science Centre; 

• Institute for M olecular Biology-is being developed 
by the Queensland Government, CSIRO and the 
U1liversiry o f Queensland at the university's St Lucia 
campus in Brisbane. It wiU be the largest facil.ity o f 
its kind in the Southe rn H emisphe re; 

• Queensland Centre for Advanced Technology­
located at Pinjarra Hills in Brisbane, this is a centre 
for CSIRO and private sect0r companies engaged in 
minerals research and its application; 

• Australian Resources Research Centre-is being 
established at Bentley, \,\Testem Australia as :1 majo r 
facility for minerals and petroletUn resow·ces 
research involving CSffiO and Curtin University; 



• Waite Institute, Adelaide-an integrated campus 
with Adelaide University, South Australian Research 
and Development Institute and CSIRO. It is a key 
resource for natural resource management in d1yland 
ecosystems; and 

• participation in Cooperative Research Centres 
(CRCs)- CSIRO is a core participant in 51 of 65 
cunent CRCs. 

Already, more than 50 CSIRO spin-off companies 
generate more than $200- million per annum. CSIRO 
will undertake initiatives to increase the nwnber of 
spin-off companies where this is best commercial 
path. An important challenge will be dealing with the 
complex issues SUITOw1ding staff equity and intellectual 
property provisions. 

Already, more than 50 CSIRO spin­
off companies generate more than 
$200 million per annum. CSIRO will 
undertake initiatives to increase the 
number of spin-off companies where 
this is best commercial path. 

CSIRO has in place a number of programs that promote 
a deeper understanding of science and its contribution 
to the nation across the breadth of Australian society­
from schoolrooms to boardrooms to parliaments-and 
continues to work closely with others to develop initiatives 
towards building a cultu re of iimovation. CSIRO's 
participation in the National umovation Su1m1lit, held 
in Februa1y 2000, marked an important step in this 
process. The organisation's submission to the swnmit 
can be viewed on the internet at the fo llowing address: 
http://www.isr.gov.au/indust1y /sW1m1it/reference/ 
subrn issions/ csiro.pd f. 
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CSIRO'S INVESTMENTS 
FOR 2000-03 

Summary of the Investment Decisions 
The decisions on sector investments (see pages l O and 
l l) are the culmination of an intensive process which 
involved considerable e ffort by a great nwnber of 
people aero~ CSIRO and en emally, including a major 
contribution by members of our 22 Sector Adviso ty 
Committees. In responding to this analysis, the 
Executive adopted a portfolio investment approach in 
judging the relative merits of research for different 
sectors against past per formance and prospective value . 

We looked particularly for cases wbe re there are 
good feedback loops between market demand and 
the opportunities offered by science and technology. 
Where these are su·ong, we decided to in crease effort 
or maintain effort at a high level; wbere tbey are absent 
or weak, we have reduced resources. 

. .. the Executive adopted a portfolio 
investment approach in judging the 
relative merits of research for different 
sectors against past performance and 
prospective value. 

Thus we have sought to judge where the highest 
return on C SIRO's dollar would arise, allowing for 
the fact that such return can be realised tbrnugh 
support for wealth creation and/or public good 
research w1de rpinning Australia's future welfare. 

In setting the Divisiona.1 budgets based on sector plans 
fo r the triennium, we have also reso lved to inst itute 
continual review of these p lans by requiring that changes 
contemplated by Divisions be inu·oduced following 
discussions with the relevant Sector Coordina tors and 
subject to the agreement of the relevant Deputy Chief 
Executives and/or the Ch ie f Executive for major changes. 

Relative to the l 997-2000 sector investment profile, 
we are making evolution,11y changes to CSIRO's sector 
investments in the new millennium. Some of these 
changes h ave the ir origins in trends already umle rway 
in CSIRO in response to changing i.ndusuy circumstances. 
Our decisions for the coming u-iemutm1 will position 
us for the next decade and beyond. 

The major sector shifts are: 

• inc reases to the Land and \1/ater, /\llineral Exploration 
and Mi1ung, M arine, Food Processing and Radio 
Ast ron omy Sectors 

• decreases to the Meat Dai1y and Aquaculture, 
Forest1y \1/ood and Pape r Industries, and Built 
Environment Sectors. 

The sectoral changes have been made with a careful 
eye on Divisional implications. Relative to forward 
projections on a 'steady state' basis, the direct 
appropriation in come to Divisions for the next 
trie1rnium involve some major Divisional changes: 

• increases for Marine, Exploration and Mining, 
Ausu·alia Telescop e National Facility, Minerals, 
and M olecu lar Science, with Food Science 
Ausu·alia and H ealth Sciences and Ntmition 
receiving a 11011-recw-rent increase 

• decreases for Forest1y and Forest Products, 
Texti le and Fibre Technology, Telecomnumications 
and Industrial Physics, 11-opical Agriculture and 
Animal Production. 

Four clear obse rvations may be drawn from the 
dialogue and decision process we have been through . 

First, the plam1ing process highlighted a level of strong 
and exciting demand for CSIRO's contribution to wealth 
creation and envirornnemal sustainability that is for 
beyond our capacity to deliver given our current level 
of resources. CSIRO n eeds to grow- in partnership 
with indust1y, govenrn1ent and the community- for 
the benefit of all. 

Second, the move to sector-based plaruung has resulted 
in substantial changes to Divisional and inte r-Divisional 
research programs, improving the focus and su-ategic 
direction of research e ffort for the various sectors. Many 
improvements to sector research portfolios have already 
been made and others are in m1in . \,Ve are convinced 
that the benefi ts of the detailed review and plamung 
process clea rly outweigh the UJ1doubted costs in terms 
of time and e ffort for those involved. 

... a level of strong and exciting demand 
for CSIRO's contribution to wealth 
creation and environmental sustainability 
that is far beyond our capacity to deliver 
given our current level of resources. 

T lurd, it is also abUJ1dantly clear tliat CSIRO is working 
witl1 a more diverse range of clients and resea rch 
collabo~ators than ever before. Th.is has resulted in tl1e 
use of a wide range of commercialisation vehicles to suit 
particular circLunstances. Our resea rch collaboration 
enables CSIRO to ach.ieve tl1e bene fi ts of scale so 
necessa1y fo r conducting excellent and re levant science, 
and to provide tl1e appropriate scientific leadersh.ip as 
suggested by many Sector Adviso1y Committees. 



Founh, scientific and engineering R&D of the highest 
quality underpins CSIRO's reputation and capacity to 
deliver research results that contribute most effectively 
to Australia's weU being. T his was readily apparent in 
the written material prepared for the Executive and 
in meetings with members of the Sector Adviso1y 
Committees and senior CSIRO staff. Everyone in 
CSIRO must continue to build on this commiu11ent 
to excellence and to main tain the strategic research 
effort necessa1y for us to be able to meet the needs 
of Australian industty and the community in five years, 
LO years and beyond. 

The Sector Advisory Committees are 
helping us to do this with their valuable 
inputs. They have indicated a willingness 
to do more and we are pleased to accept 
their offer. 

Strategic Considerations Influencing the 
Investment De cisions 
Routes to mm·ket; n cbieviug outcom es by e11s111'i11g tbe 
ndoptio11 of 0111· resenrcb outputs 
In nearly all sectors, it is evident that our relationshjps 
with customers and stakeholders are changing ,md 
becomi11g more complex. They are changing because 
our customer mix is changing and our customers are 
operating in a fast-changing world. Factors changing 
the business enviromnent include: 

• the globalisation of markets and development of 
international supply chains 

• globalisation of R&D and global sonrcing of 
technology 

• market reform and deregulation in a number of 
industries 

• changes in requirements fo r particular research sk:iUs 

• impact of international agreements, many with 
environmental requirements. 

These and other changes are fo rcing our customers 
to oper,1te differently. So, the way that we do business 
with them has to change. \,Ve have done this to some 
extent, but must go furtl1er still. 

For all sectors encompassing rural production it is 
quite clear tl1at an effective feedback loop conn ectin g 
producers and consumers- or those acting on direct 
feedback from consumers (retailers for example)-is 
essential for the long-term healtl1 of the secto rs and 
for capwring value from research. Consequently, tl1e 
existence of an effective feedback loop of this kind 
should be a pre-condition for CSIRO's continued 
investment in chose sectors. 

T he routes to market for our research are many and 
varied. They can now include equity as well as royalty 
approaches and joint ventures and alliances witl1 indust1y, 
government agencies and universities, sometimes via 
Cooperative Research Centres and sometimes directly. 
Each needs to be tailored to the specific customer and 
their specific markets. The Sector Adviso1y Committees 
are helping us to do tllis with tl1eir valuable inputs. 
They have indicated a willingness to do more and we 
are pleased to accept their offer. 

Marketing, delive,y n 11d 111n11ngi11g clieut relntio11sbips 
There is a growing professionalism within the orgrulisation 
on commercial matters. But we stiU need to improve 
considerably in our marketing, client relationsllips and 
delive1y. T hese activities are intimately linked to priority 
setting and find ing the appropriate routes to market. 
This need for increased attention to outcomes via 
better marketing and teclmology a·ansfer was 
expressed by many of the Sector Adviso1y Committees 
dw-ing meetings with the Executive Committee. T his 
wiU require increased coordination, particularly at a 
commercial level, between Divisions contributing to 
the work of sectors. 

The organisational performance measurement system 
tl1at we are putting in place wi ll place particular 
attention on tllis aspect and will provide us witl1 tl1e 
sort of feedback we need to target the key business 
processes requiring improvement. 

S tructures 
The delineation of tl1e sectors and divisions, wllilst 
not perfect, has se1ved us remarkably well over tl1e 
previous trienniurn. The sectors could be defined 
differently, and conceivably some could be merged, 
but there does not appear to be any strong demand to 
do so. Some overlap of interests wi ll always occur, no 
matter how we segment our response to our customer 
base. \,Ve have however decided to relocate our cotton 
research from tl1e Field Crops Sector to the Texti les, 
Clotl1ing and Footwear Sector, in line witl1 om desi re 
to ensure effective feedback loops between cotton 
producers and the processing industJy tl1at uses cotton. 
vVe have also identified a need to move beyond general 
sector issues to address specific company or agency 
needs and develop more targeted rebtionships witl1 
spec.ific customers. 

Sustaiunbility 
The envi romnental sustainability of production 
systems, in agriculture, mining, mineral processing, 
manufocwring and tl1e built environment, is a 
recurring tl1eme. It is expressed in va rious ways by 
different industries, and impacts tl10se industJ·ies in 
different ways. For the mining indust1y it ma1lifests 
itself as maintaining a ' licence to operate'; in tlie 
fishing indust1y as a concern about depletion of 
stocks tl1rough overfisl1ing; in tl1e agriculni ral 



industries as a concern about the pressures on the 
namrn l resource base and its ability co continue to 
support current levels o f production, and to retain 
access to markets for clean and green products. 

Environmental sustainability however is intimately 
linked to economic and social imperatives and hence 
solutions to this issue need to be framed in a holistic 
manner. vVe have decided to be pragmatic about 
how we deal with our research effo1t for sustainability. 
OuJ' prime imperatives are that the issues are dealt 
with in a holistic manner and at an appropriate scale, 
and that the research conducted for it is guided by 
the appropriate drivers and market signals. 

Our prime imperatives are that the 
issues are dealt with in a holistic manner 
and at an appropriate scale, and that the 
research conducted for it is guided by the 
appropriate drivers and market signals. 

\1/e have decided that many of the land and water 
issues affecting d1e sustainability of agriculnire, mining, 
mineral processing, manufocruring and the built 
environment can best be dealt with via large-scale 
integrated work. This work is to be clearly identified 
in d1e Land and Water Sector Plan, with appropriate 
adviso1y and man agement mechanisms in place co 
ensure d1at customer groups in d1e relevant production­
based sectors can exert appropriate influence on chose 
projects. The objective is d1at work will be undertaken 
so as to meet d1e sustainability needs of customers in 
production sectors while addressing the environmental 
issues through a systems approach co broad-scale land 
and water management. 

lliotccb11ology mu/ bioe11gi11ecri11g 
Use of biotechnology and bioengineering is 
widespread in CSIRO and has a growing role in a 
number of agribusiness, environmental, manufacturing 
and minerals sectors. This mirro rs d1e changes, often 
profound, occurring in d1ese industries and a step 
change in how bioteclmology is conducted. 

CSIRO must have access to a full set of capabilities 
in proteomics (protein characterisation), liJnctional 
genomics, screens and molecular recognition, 
scrucmral biology, microbial technologies and 
bioinformatics if it is to be a leader in biotechnology 
research and application. Access across CSIRO to 
such capabilities wi ll be critical. 

There are gaps and differential levels in CSIRO's 
biotechnology skill base, facilities and equipment. These 
are best filled by groups, either internal or external, 
which serve as a resource for d1e organisation as a 

whole. Coordination, leadership and management of 
me effort across CSIRO will be a significant issue, as 
will co llaboration wid1 od1er major research players 
in this field. 

CSIRO needs to play a significant part in ensuring a 
balanced approach to the implementation of 
biotechnology research and in addressing all implications 
of its use, including possible risks to me environment 
from the release of genetically mod ified organisms. 
A major project commencing in 2000 will begin to 
address d1e current lack of risk assessment smd ies, 
particularly those at an ecological system level. 

Public good rescai·cl, nud mppo1t for policy development 
Ou r discussions wid1 d1e Sector Adviso1y C01mnittees 
revealed support for the increasing role CSIRO plays 
in public good issues and the provision of scientific 
input fo r govenm1ent policy development. Whilst this 
has been a majo r pa1t o f d1e role for enviro1m1ent and 
agribusiness sectors in the past, it has clearly extended 
to most otber sectors over d1e past trie1mium, in a 
manner supported by governments and i11dust1y 
representatives alike. 

Given the competing demands for its research, 
CSIRO cannot do all of this work without additional 
funding. Although we will draw on our research 
experience and expertise developed in other 
endeavours, we expect govenunent and industry to 
provide financial suppo1t when it comes to specific 
srud ies needed to provide the parcicu lar advice to 
inform policy development and its implementation. 
Links to relevant government agencies need to be 
developed or enhanced by all sectors. 

Given the competing demands for its 
research, CSIRO cannot do all of this 
work without additional funding. 

Livejtock resenrcb infmstructln-e 
Following a review of livestock research infra­
structure, CSIRO will strengthen its efforts on 
behalf of Australia's $12 billion livestock sector wid1 
the formation of a new CSIRO Division of Livestock 
Industries. The review group, headed by Mr J ohn 
Blood, consulted extensively wid1 indust1y and took 
a strategic perspective for d1e next 20 years of d1e 
facilities CSIRO would need for its research plans 
to meet furu re industry needs. The new Division 
will comprise the existing Divisions of Animal Heald1, 
Animal Production and livestock-related research 
within the Divis ion of Tropical Agriculrure. This 
will allow better integration of CSIRO's extensive 
and deep discipl.ina1y skills to conduct research for 
the benefit of Australia's livestock industries. 



The review group identified bioteclmology as being 
of crucial importance to the future of the Australian 
livestock sector. CSIRO wiU act on the group's fmding 
that the Instinite for Molecular Biosciences was a□ 
ideal location for all CSIRO's research in this field. 
Tbe expanded insticute-which is being developed 
by CSIRO and the University of Queensland at its 
St Lucia campus in Brisbane-will cover all major 
livestock and plant species and will represent a 
significant proportion of the national biotechnology 
effort. It will be the largest fac ili ty of its kind in the 
Southern Hemisphere. 
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PLANNED APPROPRIATION I NVESTMENT AND TOTAL EXPENDITURE BY SECTO R, 2000- 0 I TO 2002-03, $'000. V, 

-
2000-01 2001-02 2002- 03 Triennium Total ;x, 

Sector Appropriation Planned Appropriation Planned Appropriation Planned Appropriation Planned Share of Share of External 0 
Investment Expendiwre Investment Expenditure Investment Expendiwre lnvesonent Expenditure Appropriation Planned Eamings V, 

Investment Expendiwre Target(%) 

Biodiversity 20 OSI 32 511 20 203 33 150 20 310 33 2 13 60 564 98 874 4.6% 4.6% 34 z 
Built Environment 21 941 33 401 22 106 34 614 22 319 35 827 6 1 182 98 443 5.0% 4.8% 35 < 
Chemicals & Plastics 17 943 28 589 17 325 29 648 16 565 30 345 51833 88 581 

m 
3.9% 4. 1% 35 V, 

Climate & Atmosphere I 19 111 28 865 19 250 29 409 19 449 29 882 57 811 88 156 4.4% 4.1 % 35 -1 
Energy 18 788 28 725 17 912 29 105 18 039 29 613 54 739 87 443 4.1 % 4.0% 40 :I 
Field Crops 26 749 47 461 27 080 47 110 2-7 309 47 415 81 138 141 986 6.1 % 6.6% 50 m 
Food Processing 18 289 35 782 18 477 37 312 18 760 37 720 55 526 110 814 4.2% 5.1% 50 z 
Forestry, Wood & Pape r Industries 16 096 23 731 16 211 23 934 16 360 24 768 48 667 72 433 3.7% 3.3% 35 -1 

V, Horticulture 8 885 17 111 9 028 17 058 9 104 17 187 27 0 17 51 357 2 .0% 2.4% 43 
Information Tech & Telecommunications 19 194 32 090 19 331 32 541 19 514 33 031 58 038 97 663 4.4% 4.5% 35 "TI 

Integrated Manufactured Produces 30 995 47 365 31 110 47 754 3 1 453 48 467 97 438 147 466 7.0% 6.6% 35 0 
Land &Wate r 30 342 46 838 30 552 47 303 30 835 47 564 91 729 141 705 6.9% 6.5% 36 ;x, 

Marine 23 647 35 637 23 823 36 585 24 297 37 148 7 1 766 109 370 5.4% 5.1% 30 ...., 
Measurement Standards 9 460 12 288 9 527 12 592 9 613 12 751 29 309 38 339 2.2% 1.7% 25 0 

Meat Dairy & Aquaculture 33 613 57 178 33 868 57 838 34 195 58 635 IOI 676 173 651 7.7% 8.0% 40 0 

0 Mineral Exploration & Mining 18 474 30 615 18 589 31 664 18 732 32 121 56 389 94 994 4 .2% 4.4% 45 I 
Mineral Processing & Metal Production 25 914 40 945 26 083 42 269 26 286 43 352 78 283 126 566 5.9% 5.8% 45 0 
Petroleum 10 853 19 028 10 930 19 494 11 030 20 043 32 813 58 566 2 .5% 2.7% 43 w 

Pharmaceuticals & Human Health 19 437 30 805 20 437 32 416 21 5 17 33 586 61 39 1 96 807 4.6% 4.5% 31 
Radio Astronomy 12 443 17 975 12 526 18 514 12 631 18872 37 600 55 362 2.8% 2.6% 15 
Services 9 016 12 752 9 075 13 175 9 156 13 624 27 247 39 551 2.1 % 1.8% 33 
Textiles Clothini; & Footwear 28 093 48 037 28 342 48 444 28 592 49 282 85 027 145 762 6.4% 6.7% 35 
Sub -Total ' 439 333 707 730 441 787 721 929 446 067 734 446 I 327 184 2 163 888 100% 100% 38 
Corporate Support Functions 39 835 62 081 40 194 65 289 41 232 71 080 121 260 198 450 
Corporate Funds 14 739 3 024 18 522 4 547 22 692 6 801 55 956 14 590 
Capital Use Revenue 11 6 125 113 365 115 455 344 945 
Proeer9:: Measure Sueelementation 5 900 5 900 8 400 8 400 14 300 14 300 
Total for CSIRO ' 610 032 772 836 619 768 797 665 633 845 820 727 I 863 645 2 391 228 
I. Tbis is tbe to1td of Oivisionnl cost cem,·e budgets ns nt Ap,·il 2000, reflecting Divisional co111111it111e11ts 10 Seam,· ns pe,· tbe Secw,· Fi11n11cinl Plnns. 
2. As per Portfolio Budget Stntements 2000- 200 I for industry, Science nnd Resources Portfolio, Mny 2000. 

ALLIANCE SUMMARY (DIVISIONAL APPROPRIATION / EXPENDITURE ONLY} 
Agribusiness' 131 725 229 301 133 007 231 696 134 320 235 007 399 051 696 004 30.1% 32.2% 43 
Environme nt & Natural Resources' 93 151 143 851 93 828 146 447 94 892 147 807 28 1 871 438 106 21.2% 20.2% 36 
Manufacturing, Information & Services' 140 429 215 266 141 438 221 253 142 767 226 503 424 038 662 210 32.0% 30.6% 36 
Minerals & Ener!:2'. • 74 029 119 313 73 514 122 533 74088 125 129 222 225 367 568 16.7% 17.0% 40 
Total 439 333 707 730 441 787 721 929 446 067 734 446 I 327 184 2 163 888 100.0% 100.0% 38 
J. J11d1u/es Field Crops; Food Processing; F01·estry, Wood & Poper Industries; l·lonimlt11re; Men1,Dni1y & Aqunc11/t-ure; Tc.t1iles, Clotbing & Footwear. 
2. /11c/11des Biodiversity; Cli11Jnte & Amlf)spbe,·e; umd & Wnte,·; Morine. 
3. Includes lufonnotion Teclmology & Tclecu11mnmicntio11s; Built Environ111e111; Nlen.rt1re111e111 Stn11dnrds; Rudio Ast1v1101ny; Se,-vices; 

Che111icnls & Plastics; integrated Mn11ufact11red Pnxhicts; Phn1111nceuticols & H-u111n11 Heoltb. 
-1. fncl11des Energy; Mineral Explo.-ntio11 & Nfini11g; fvline.-nl Pr(){essing & Metal Pnxf11ctio11; Petro/emu. 
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CONTEXT, DRIVERS AND 
STRATEGIC DIRECTIONS 

Agribusiness 
The agribusiness industries are marked by a number 
of significant factors that impact on the strategic 
directions selected by CSIRO. There is a growing 
nend toward global supply-chain integration, with 
retailers requiring 'specification-based quality-assured' 
form product.ion. Continuing market reform and 
deregulation. is changing the structure and economic 
status of many industries, while technology-driven 
change-particularly intellectual property from genetic 
engineering- is contributing to a radical restructuring 
of input-and-upstream supply relationships. Community 
concerns for sustainable resource management and food 
safety (licence-to-operate issues) overlay all of these. 

In this context, CSIRO's decisions for the 2000-2003 
trie1miwn emphasise research with a through-chai11 
approach, maintaining Australia's clean and green 
image, improvin g food safety, increasing and securing 
trade and market access, investing in and managing 
biotechnology, and the sustainable management of 
natural resources. 

The community's concern for food safety 
is being addressed with the establishment 
of a 'Virtual R&D Centre' in partnership 
with industry. 

Global supply chain integration and 'specification­
based farm production' will be pursued through a 
range of initiatives. Object ive measurement to define 
qualities of wool, cotton and leather will enhance supply 
cha.in efficiency. Other work will increase demand tlu·ough 
the developmem of new consumer textiles, new 
horticulture varieties, and food ingredient innovation. 
R&D and teclmical support will continue for major 
govenuuent in.itiatives (for example, Supermarket to 
Asia/Food to Asia). 

The development of new methods for rnpid diagnosis 
and management recommendations for exotic, 
emergent and endemic animal and plant pests and 
diseases, as well as new· teclu10logies for storing grain 
with reduced pesticide residue and pest contamination, 
will contribute to maintaining Austral ia's 'clean and 
green' image. 

The community's concern for food safety is being 
addressed with the establishment of a 'Virtual R&D 
Centre' i.n parmership with industiy. The centre will 
make an important contribution to microbiological safety 
(virulence characterisation and transfer of antibiotic 
resistance across the food chain) and also the 

substantiation of health claims (tlu·ough biomarkers). 
CSIRO will continue to provide advice to Government 
on risk and hazard analysis for regulation/deregulation 
in the food industJy. 

fa relation to biotechnology, Australia needs to 
strengthen Australian-owned intellectual property 
(sequences and germplasm) tl1rnugb partnerships 
of local and multinational operators (fo r example, 
Graingene, Cotton Seed Distributors), and to employ 
tl1e full armou1y of science (diagnostics, marker­
assisted selection, modification). CSIRO will play 
a continuing role in providing policy/legislation 
assistance to G overnment on gene regulation issues. 
To underpin such advice, CSIRO will undertake 
a major new initiative on tl1e ecological impact of 
genetically modified organisms (GMOs). 

To help us achieve ou.r goals, CSIRO will emphasise 
co-investment (wim a preference for a tripart ite 
approach witl1 Rural R&D Corporations and 
customers), dedicate greater effort to understand ing 
the business needs of our customers, stn.1ctw·e our 
resources to reflect customers' supply chains, and 
seek to minimise dup lication and infrastructure 
outlay tlu·ough joint ventures (such as Food Science 
Australia) and shared facilities (such as the Institute 
for Molecular Biosciences). 

Other highlights of the work in this triemtium include: 

• releasing grain varieties witl1 quality attributes to 
meet current and emerging market needs in food 
process ing, nutrition and healtl1, and food safety 

• developit1g improved management strategies and 
deployment of agricultural plants for optimal use 
of water and nutrients, along with tested opt.ions 
for managing water and nuti·ients in tl1e landscape 

• developing new food processing contro l metl1ods 
and new separation and recombination teclm.ologies, 
along witl1 fu rtl1er development of extruded high 
moisture textured animal and plant protein products 

• commercialising ZERO2 oxygen scavenging 
packaging, and developing new concepts in tamper­
evident and anti-microbial food packaging, along 
witl1 new and improved edible coatings of food 
products 

• releasing remote sensing tools for assessing forest 
composition, su·ucture, biomass, ani mal habitnt and 
forest healtl1, and providing scientific advice to 
govenunent and industry fo r policy formulation 
and implementation 



• developing higher-value primai.y and secondary 
products from young, fast-grown wood, new resins 
for conventional composites and new durable 
composites, and improved wood preservatives 
and prese1vation methods 

• releasing new and improved horticulturnl crops 
to provide better variety and quality, seasonal 
availability and meet consumer preferences. Also 
reliable and increased production of tropical tree 
fruit and nut crops 

• developing improved incursion management of exotic 
pests and diseases of horticultural crops, including 
new risk assessment and management teclmologies 
fo r pests including whitefly, diamond-back moth, 
clear-wing borer and green vegetable bug 

• increas ing knowledge of trends and drivers of food 
choice in domestic and key export markets, including 
aspects of risk acceptance, along with strategies to 
predict and respond to consumer concerns 

• releasing genetic strategies to develop animals with 
superior yield, product quality and disease res istance, 
and strategies to reduce stressors and enhance 
animal welfare 

• developing optimal wool clip preparation and 
consignment building methods, and instrwnentation 
and measurement systems to completely specify raw 
wool and cotton 

• developing new teclm ologies for on-farm wool 
measurement, for processing of long low crimp 
wool and for improved spinning performance for 
cotton-wool blends. 

Enviro nme nt and N atural Resources 
CSIRO has a unique potential to understand and meet 
the enviro1m1ental needs of a!J sectors 0 11 the basis of 
both environmental and production-orientated skills. 
Tt aims to produce integrated and tailored knowledge 
and tools to help achieve various environmental 
management outcomes, at a variety of scales. 

CSIRO's stre ngths in land and water 
management and across many aspects 
of biodiversity are being increasingly 
harnessed together to provide solutions 
for sustainability. 

One overarching set of demands arises from 
'greenhouse' requirements. H ere, CSIRO provides 
a world-leading W1derstanding of climatic and other 
factors as well as making a wide range of contributions 
to Australia's cha llenging response. This is a major 
example of CSIRO's role in providing the science 

needed to help develop timely, cost-effective responses 
to global drivers including international conventions. 

Another high-profile area of growth and of leadership 
is in all aspects of natural resow-ces management. Here, 
CSillO's understanding of the nature and causes of 
major problems, such as encroach,ing cl1y lancl salinity, is 
an im portant factor in informing national policies and 
programs as well as providing practical management 
inform ation and tools. CSIRO's strengths in land and 
water management and across many aspects of 
biodiversity are being increasingly harnessed together 
to provide solutions for sustainability. Tools and insights 
for integrated and sustainable resource management 
are also provided for multiple uses of Australia's vast 
marine zone. 

T here are several trademark characteristics of CSIRO's 
envirorunental activity. It derives from a cl isciplina1y 
base across all elements of the environment, a breadth 
rarely found in one institution, anywhere. Increasing ly, 
this knowledge is tested and applied in big, integrative, 
co!Jaborative activities, focused on specific contexts, 
regions and problems, and delivered 'on-the-ground' in 
conjunction with a range of parmers and co-investors. 
These integrated responses take account of economic, 
social and institutional factors and draw on relevant 
skil.ls in CSIRO and collaborators. The work often 
involves multi-million dollar collaborative projects, 
putting into effect functional understanding at 
landscape and systems scales, t o gu ide management, 
renewal and sustainability. (Examples include work in 
the Murray Darling Basin, the Bowen Basin, and the 
O rd-Bonaparte region in north-western Australia). 

CSillO's environmental knowledge and expertise will 
also continue to support requirements arising from 
new environmental legislation, particula rly the 
Commonwealth's Enviromnental Protection and 
Biodiversity Conservation Act. 

Other highlights of the work in th is trie1mium include: 

• enJ1ancecl attention to the potential ecological 
implications of Gi.V1Os (helping to address and 
inform matters of community concern) 

• better environment information/knowledge 
management, integrating CSIRO's advanced skills 
in taxonomy; research and information technology 

• new climate products predicting change and 
va riability at different time and space scales includ ing 
better regional an.cl seasonal climate prediction and 
air pollution forecasting at the sub-city level (fi rst 
demonstrated at the Sydney O lympics) 

• significant contributions to the fi rst (south-east) 
Regional Marine Plan 

• far better understanding of the nature and value 
of the services provided by our biodiversity 



• more work in environmental health (where CSIRO 
skills in areas such as both indoor and outdoor air 
quality and water quaEty are engaging with growing 
community awareness and demand) 

• more attention on research to help in adapting and 
man aging the impacts of climate change 

• ongoing significant progress .in work to deal with 
pests, weeds and diseases, to assist better consetvation 
management and to assist sustain.able tomism 

• major coUaborations with State pattners in providing 
the infonnation and knowledge base for multiple uses 
of marine regions (for example, the North-west Shelf) 

• further developing the knowledge needed to address 
the clean up and rehabilitation of a considerable 
range of contaminated sites 

• designing new agricultural systems that are both 
benign to the e11virom11ent and profitable. 

Manufacturing, Information and Services 
There are a number of key influences affecting all 
parts of the in.formation, manufacmring and se1vice 
industries. Globalisation is resulting in major 
restructuring of firms and relationships between them. 
Industrial research and development and tecluiology 
sourcing are also globalising. Rapid, disrnptive 
teclmological change from advances in information 
and communications technologies and biotecluiology 
are shaping the information, manufacturing and se1vice 
industries. As a result of tmprecedented decreases in 
both product-development lead times and product li fe 
cycles, spe~d in moving projects out of research and 
through development to market has become a key 
success facto r. Rising community expectations about 
protection of people and the environment, if not 
satisfied, may place pressure on an indusuy's license 
to operate and become an issue in international trade. 

... speed in moving projects out of 
research and through development to 
market has become a key success factor. 

In the Built Envirom11ent Sector, sustainable supply 
of potable water is a major global issue and has resulted. 
in a majo r focus on urban water systems, while concern 
about transport congestion and energy use efficiency 
bas led to an initiative in intelligent transport systems, 
focusing around an integrated system for transport 
sensing, monitoring, simulation and optimisation. 
Enviromnental concerns and regulation are the drivers 
for a major focus on new waste reactivation technologies 
suitable for 75% of all solid indusu·ial, consuuction and 
mining waste. Increased emphasis on research into the 
use of informat ion technology and telecommunications 

in the construction i.ndustty wiU address the issue of 
poor information flows that result in major operating 
inefficiencies in that industiy. 

Advances in biotechnology are having a major impact 
on the chemicals and plastics industries. This is seen 
in major industry restrncturing, marked shifts in R&D 
and steps towards us.ing bioprocessing for chemical 
production.. CSIRO will start a major effort in 
bioprocessing in this triellllium. It will be directed 
towards production of high value specialty products, 
particularly bioactive chemicals, and remediation of 
toxic chemical wastes. The initiative lies at the intersection 
of three influences-biotecluiology, increasingly 
stringent expectations about lower enviromnental 
impact and Austra lia's competitiveness in specialty 
or niche chemicals. 

Improvements in the performance of infonnation and 
teleco1mnunications technologies continue unabated. 
A particularly impo1tant aspect of this is rapid evolution 
in commw1ications networks, dom i.nated by the 
internet. There is also vety rapid growth in wireless 
communications. CSIRO's response is to increase its 
emphasis on broadband wireless access technologies, 
advanced networking, with particular emphasis on 
quality of set.vice, internet-based se1v ice delive1y and 
cools fo r building distributed computer systems. 

In engineered manufactures (Integrated Manufactu red 
Products), there are increasingly stt·i11gent comm unity 
expectations and environmental regulations which are 
likely to affect international trade. As a result, CSIRO 
is undertaking a major initiative in sustainable 
manufacmring. Environmental concerns are also 
leading to a demand for lighter weight tt·ansport 
equipment and this area will continue co be a majo r 
focus. Manufacturing utilising nan oscale ( I o-9 metre) 
building blocks is an area receiving increasing emphasis 
worldwide, and within CSIRO work is underway to 
develop products based on such bui lding blocks assembled 
using biomimetic engineering . 

Measurement standards are of increasing importance 
in underpinning world trade. CSIRO's work in this 
area will continue to ensure that Australia's measurement 
standards are intemationaUy recognised and are equivalent 
to those of the nation's major u·ading partners. To this 
end, CSIRO will be gaining accreditation for its 
calibration se1v ices within the fom1ework of a recent 
global mutual recognition agreement between national 
measurement institutes. CSIRO will also continue to 
contribute to the development of measurement 
standa rds expertise within the Asia- Pacific where it 
has taken a leading role over the last few years. 

There are considerable pressures on the Pharmaceutica ls 
and Human H ealth Sector from the rising cost of 
health care, a shortfaU in new pharmaceutical products, 
major advances in biocech11ology, major new 



techniques for drug discovety and ve1y high costs of 
drng development. As a result of these pressures, the 
pharmaceuticals industty is in the midst of a significant 
discontinuity and there is major impact on research 
from firms pursuing drastic compression of discove1y­
to-market time. Against this background, CSIRO has 
undertaken a major international review of its work in 
pharm aceuticals and hw11an health and will focus its 
work into fewer areas to ensure more effective science 
and more effective delive1y of research results. 

Our knowledge of the m1.iverse is changing rapidly 
with significant astronomical discoveries as a result 
of major advances in many areas of rad io astronomy. 
The scale of major radio asu onon1.ical obse1vato ries 
is moving beyond the capacity of any single nation and 
international development of major new facilities has 
begun over the past few years. CSIRO's response is to 
maintain the Australia Telescope N ational Facility's 
world-class position and state-of-the-art insuumemation 
and to exploit capabilities created by current upgrades 
to make significam astronomical discoveries. CSIRO 
will also be working to position Australia for participation 
in future major international radio astronomy facilities, 
particularly the Square Kilomett·e Array. 

Information and communications techn ologies are 
the major teclu10logies utilised in the Se1vice Secror. 
Information technology and telecommunications, 
particularly the internet, are leading to globalisation 
of the se1v ice industries, and systems integration and 
cust0misation is a key factor in improving productivity. 
Research dii-ected towards the se1v ice industt·ies is a 
relatively new activity for CSIRO and redefi11.i t ion of 
the organisation's research foci will continue, based on 
our experience of working with services finns. A major 
increase in health se1v ices research is planned over the 
triem1.ium with initiatives in telehealth and health care 
de livery in response tO the rising cost of health care 
and inequitable access to quality health care. There 
will also be an initiative in electronic se1v ice delive1y 
jointly with the In.formation Teclrnology and 
Telecommm1.ications Secror. 

There is strong pressure to achieve 
continuing cost-reduction and market 
diversification in the face of a long-term 
decline in real prices and the need to 
process lower grade ores. 

Other highlights of the work in this tt·iern1.ium include: 

• polymer forming processes and product prototypes 
based on control of free radical polymerisation, reactive 
extmsion and conducting or photoactive polymers 

• new bioactive chemicals for use as environmentally 
friend ly safe herbicides, insecticides and fimgicides 

• new low-cost teclmology to enable high penett·ation 
of low-cost broadband wireless systems 

• electronic se1vices based on integrating existing 
(legacy) in.formation systems 

• environmental performance metrics of manufacturing 
processes for assessment of eco-efficiency 

• new magnesium-casting technology with in1proved 
casting yield and sig11.ificant cost savings 

• modelling methods for performance analysis and 
stability control for distt·ibuted manufacturing 
enterprises 

• new prima1y standards for 11.igh pressure, acoustics, 
length, time, electt·omagnetic compatibility and 
electt·ic potential 

• ' proof of concept' for an artificial cornea designed 
to enable permanent, but reversible, refractive 
correction 

• cli11.ical evaluation of an assay for the identification 
of prostate cancer cells 

• bio logical sensing molecules wl1.icb will enable 
Australian firms tO compete in the expanding point­
of-care diagnostic markets 

• better risk analysis in the finance indnst1y tlu·ough 
software for pricing complex options and other 
derivatives 

• demonstration of a home telehealtl1 system for el.derly 
people with frequent falls. 

Minerals and Energy 
Based on external advice received tlu·ough the plaiu1.ing 
process, and CSIRO's own analysis of opportunities, 
our decisions for tl1e minerals and energy sectors were 
guided by tlu·ee key aspirations: 

• seeking a teclmology edge to fmd fi rst-class world 
minerals deposits and exploit new less accessible 
petroleum-gas fields 

• ensuring integrated research to incorporate 
environment and sustainability factors in minerals 
and energy developments 

• improving process efficiency to increase international 
competit iveness. 

These aspirations respond tO a number of key drivers 
in the minerals and energy sectors. There is strong 
pressu re to acl1.ieve continuing cost-reduction and 
market diversification in the face of a long-term decline 
in real prices and tl1e need to process lower grade ores. 
At the same time operators face licence-to-operate 
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issues focusing on concerns for safety and the 
environment-the marine environment and greenhouse 
gas being among the major issues. Research for these 
sectors must recognise both the global nature of these 
technology intensive industries-which face widespread 
industty reform, rationalisation and restructuring-and 
the Australia-specific nature of the teclmology 
challenges they face. 

The strategic directions reflected in 
the sector plans represent a significant 
reshaping of many sector activities 

The strategic directions reflected in the sector plans 
represent a significant reshaping of many sector 
activities. Additional resources have been directed 
to finding new-generation giant ore deposits and to 
efficiency, safety and cost in the mining, coal and 
mineral processing industries. T here is emphasis on 
a whole-of-life approach to mining and the 
enviromnent, on the development and transfer of 
new teclrnologies to the market, and on improvement 
in processes and asset utilisation. Enviro1m1ent issues 
receiving attention are management of water and 
wastes, marine environment management, carbon 
dioxide sequestration, and increased emphasis on 
'clean power' technologies. 

Other higlclights of the work in this triermium include: 

• establishing a new CSIRO-wide greenhouse gas 
abatement program, involving a set of projects 
ainlit1g to make a significant impact on greenhouse 
emissions through scientific innovation 

• finding new generation giant ore deposits, via a 
G lass Earth program whkh seeks to make the top 
one kilometre of the Australian continent, and the 
processes operating witlun it, transparent 

• developing new design and extractive strategies to 
make new types of mineral deposits accessible, and 
to improve access to currently sub-economic deposits 

• developing new mining metl1ods made possible by 
gee-sensing, communication, robotics as well as 
genetic engineering 

• investigating novel biomineral processing techniques 
for mineral processing 

• increasing national light metal- magnesium and 
titanium- processing capabilities 

• contributing to tl,e development of an integrated mine­
to-mill to market approach for tl1e minerals indust1y 

• establishing new faciEties, witl, State govenunent 
support, which will strengtl1en collaboration with 
otl1er research bodies and indusuy. These include 
a new headquarters for me Division of Energy 
Teclmology in Newcastle, the Australian Resources 
Research Centre in Bentley, Perth and a major 
expansion of the Queensland Centre for Advanced 
Technology at Pinjarra Hills, Brisbane 

• increasing tl1e efficiency of petroleum and gas 
exploration and exu·action, notab ly in the Nortl1-
west Shelf, through improved drilling performance 
and better management of risk and uncertainty 

• expanding work on clean power teclmologies such 
as fuel cells, renewables and gas-based teclmologies 

• increasing attention on reduction of enviroiunent 
impacts and increased sustainabi]jty of minerals 
and energy industty operations. 



SECTION TWO 
Sector Plans 



Agribusiness 

FIELD CROPS 

Following on from our first national forum held in 
Canberra in November 1997, a number of commodity 
and cross-commodity focus groups were activated in 
June 1998. The principal objective of these groups was 
to have industry bring their agenda to CSIRO, what 
they saw as problems or issues in the development 
of their business, and what they would like to see 
CSIRO researching. 

The outcomes from these focus groups formed the basis 
of the development of our strategic plan for the 2000-03 
triennium. There is to be increased emphasis on: 

• genomics of field crops 

• human nutritional quality and health potential in 
plant breeding programs 

• fungal disease prevention and control 

• sustainabi lity of agriculniral production 

• technology transfer. 

Australian industries need to be positioned with their 
own valuable intellectual property, enabling them to 
negotiate positions of freedom-to-operate in their 
own right and/or on appropriate terms in joint 
ventures with the major multinati onals. Such alliances 
will give Australian agriculture access to the enabling 
technologies needed by our industries. We have an 
opportunity to forge these alliances largely because 
of the excellence of our research. 

Austra.lian companies and public breeding groups are 
now aware of the growing importance of quality traits 
and food safety in our cropping products. Product 
differentiation will be critical for international n·ade. 
Gene technologies, apart from their direct role in 
breeding new cu.ltivars, are making major contributions 
to the understan ding of the L1-1etabolic pathways behind 
many quality traits. These advances have been responsible 
for the increasing participation of food-processing 
companies in support of CSIRO research. 

T he significant reductions in profitability of 
Australia's grazing industries have led to increased 
cropping by many farmers in the higher rainfall 
zones of both eastern and western Australia. These 
are areas with high production potential but they will 
rely on coordinated research and production operations, 
encompassing both management of the cropping 
systems and the supply of specially selected cuJtivars. 

The Field Crops Sector Advisoty Committee has 
also recognised that our cropping industries a.re losing 
up to 20%. of potential yield as a consequence of 
disease and pest pressures. We have identified a 
weakness in our research capabilities in the area of 
protection against fungal pathogens. Th.is is the 

FIELD CROPS 

critical limiting factor for the growth of the grain 
legume industries, and it is of major consequence 
in cereal and oilseed crops. 

Yields are also being depressed by the declining 
environmental health of many of our production areas, 
particularly those with the highest yield capacity. The 
major concerns are salin.isation and acidification of 
cropping production soils. In addition to yield losses, 
the cropping industries are under pressure from 
Australian society as a whole to develop enviromnentally 
friendly agriculmral production systems. We are in a 
posit ion to reduce and remedy many of the problems 
as a result of advances made in the w1derstanding of 
the processes of decline. The indusny has recognised 
the need to develop integrated management systems 
for sustainability and recognition, by crop producers, 
to take action to improve their profitability. 

The conunittee has emphasised efficient technology 
n·ansfer in the different cropping industries that w1derlie 
these four areas of research emphasis. The increased 
integration of researchers with producers is fostering 
significant in1provements in research adoption. Field­
crop research has moved away from the n·adit.ional 
linear extension model to one in which research 
program designs include the deliveLy phase. 

vVe are now moving to consolidate the position of 
the sector with a second national forum pla.rmed for 
mid-2000. It is anticipated that industry input and 
topica.l developments will enhance the capacity of 
the sector to deliver its outputs and outcomes over 
the new triennium. 

Ti·evor Flugge AO 
Chair, Field Crops Sector Adviso1y Committee 

Field Crops Sector Advisory Committee: 
Trewr Flugge (Chair), AT,f?/J Limited; Han-y Bonanno, Australian 
Cane Growe1~; Anthony Gregson, Farmer; Michael Hedditcb, Rice 
Gr{)'IJ)ers Association of Australia; Chri., Henderson, Fanner; Cht"is 
Hudson, Good111a11 Fielder Ln11i1ed; Jolm Luvert, Grains R&D 
Corpomtion; Don Marshn/4 Plnm Breeding Institute, Unive,-sity of 
Sydney; Douglas Rathbone, N11f11111t U111ited 
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FIELD CROPS 

The Field Crops Sectoi·'s resetmh mpports imptovements 
in productivity, qunlity aud s1istni11abi!ity of production of 
nil brond-ncre crops, except cottoiz, including wheat, barley, 
s-ugm; oilseeds, grain legumes, rice nud coarse grains (oats, 
triticnle, 111nize, s01·ghum). Around 80% of these crops are 
grown u11der relatively /(JW input rnin-f ed crmditious, whereas 
ii-rigated crops such ns rice and sugnr geu£ral!y use higher 
levels of inputs and have 111ore p,·ecise mnnagem/!1/t 
requirements. 

The mnjor challenge to the future expansion of the cropping 
industries is thnt A 'llstrn!in, as a relatively smnll plnyer in 
global agribusi11ess, could lose its mm·ket leadership in a 
n'llmber of the commodities be.cnuse of the chnnge in control 
of ngi-ibusinesses as n consequence of the development of 
uew ge11e teclmologies mu/ their related intellectunl 
property mntters. 

The initial advances in g/!1/e technology depe11ded 011 the 
1nnnip11lntion of individual ge11es. Techniques have now 
been developed to engage the entire gene coinplement in 
1·esearch probing the fimctiou n11d developimmt of crop 
plants. Geuomics is based on the 111njor intemntionnl 
progmms of geno111e seque:nci11g iu which we pnrticipnte. 
The gw oine sequences of Arnbidopsis n11d rice will be 
completed in the yenrs 2000 n11d 2003 respectively. 
Associnted powe1·fnl uew teclmiques such as inicro-nnnJ•S 
nre chm1giug the fnce of plnm research. CS/RO hns nn 
importnnt respo11sibi!ity to introduce these techniques 
to A'llstra!ia. 

There nre othei· chalfenges-the need for diffe:rentiation 
of prnducts, relinbility of supply, n11d the urgent need to 
cope with 1nnjo1· pests, weeds nnd diseases. Along with 
these challenges is the 11ecessity for resenrch to be focused 
ou the 111aintennnce of the nntural resource bnse. 

Se ctor Co ntext , Dynamics and Outlook 
The prospects for growth in the industries in the 
sector, both in comm odity quantity and in product 
quaLicy differentiation, are high. Currently rl1e sector 
is in a healrl1y condit ion despite depressed commodity 
prices. Moreover, increasing demand for food and 
food products on a global scale and, in particular, in 
markers targeted by Australian agricultural and food 
industries is assured. 

Australfa has rl1e capacity to respond to this demand 
and to double rl1e value of rl1e present crop indusny 
to A$30 billion. If additional research investment is 
made in rl1e key areas identified by rl1e Sector 
Advisoty Committee and the industty continues 
its increasing commitment to adoption of research 
results, rl1en rl1e target time could be reduced from 
an estimated 15 to l O years. This remarkable level 
of growth will be strongly dependent on technol.ogical 
advances, which we are confident of achieving and 
t ransferring to a receptive fie ld crops industry. 

N ew teclm ologies will be impo1tant in Lifting yield 
potential, making better use o f water and nutrients 
and, rl1ereby, minimising impact on the envi ronment 
and rl1e resom ce base. vVe are using these initially in 
high technology breeding, whicb will provide a 
tt·ansitional phase to the deployment of tt·ansgenic 
cultivars. We will work in alliances with both public 
and commercial breeding programs in AustraLia to 
ensure results from our high teclmology breeding 
are incorporated in new grain varieties. 

These technologies will also provide us with new 
diagnostic too ls to give us better ways of selecting 
quaLity attributes ii1 ou r crop plants, effectively 
providing for a greater range of differentiation for 
our crop product markets. This will be particularly 
important in the first instance wirl1 wheat, and also 
barley where malting quaLity and feed varieties are 
characterised by markedly different quality attributes. 

The cropping industt·ies are Dot without signi ficant 
environmental p roblems, which thjs sector will 
address in co llaboration with rl1e CSIRO Land and 
Water Sector. Many current plant production systems 
are not ecologica lly sustainable because they leak water 
and nutrients, which can result in watedogging, 
saLinity :md soil degradation. M ore rl1an $700 million 
wo1th of land has been Jost to d1y land salinity to date, 
representing about 2.5 million hectares wirl1 rl1e 
potential to increase to 12 million hectares. Improved 
land-management practices must integrate annua l 
crops and pastures wirl1 permanent perem1ial systems 
to substantially reduce ground water recharge. 
Research focusing 0 11 longer-term productivity and 
studying rl1e laDdscape, soil, plant, an imal and agro­
ecosystems as integrated farming systems is paving 
rl1e way fo r major improvements in crop management 
and development of sustainable cropping systems. 

R&D dynamics: The sector faces some major 
chal.lenges and changes in its operating environment. 
Foremost is the transformation of the large 
agrichemical companies into Li fe sciences companies. 
The entty of biology and biological research into rl1e 
patent system has transformed agriculture into 
ag ribusiness. Gene technology and its related 
intellectual-property situations will have a prominen.c 
role in the future of global crop production and trade. 
As rl1e multinational companies invest in 
biotechnology, and gene teclm ologies in particular, 
rl1ey are building up business systems of large 
dimensions where they contt·ol many enabLing and 
generic intellectual-property positions for genetically 
modified crops. Despite rl1e present profi table 
performance of rl1e field crop industt·ies, ow- sector 
faces potential market failure on a large scale as a 
consequence of rl1e blocking intellectual-property 
positions of the multinationals. 



Australian industries need to be positioned with their 
own valuable intellectual property, enabling them to 
negotiate positions of freedom-to-operate in their own 
right and/or on appropriate terms in joint ventuses with 
the multinationals. Such alliances wiU give Australian 
agriculrure access to the enabling teclmologies needed 
by ow- industries. We have an opportw1ity to forge 
these alliances largely because of the excellence of our 
research. v\Te are being approached by a number of the 
major multinational companies to form research 
intellecrual-property alliances. Because Australian 
indust1y is now awakening to the need to proceed with 
the strategy outlined above, we can build the alJiances 
and joint venrures, and develop vertically coordinated 
agribusiness systems extending from research through 
production, processing and to marketing. 

Along with the realisation of the importance of 
intellectual-property positions in agribusiness, 
Australian companies and public breeding groups are 
now aware of the growing importance of quality traits 
and food safety in our cropping products. Product 
differentiation wilJ be critical for international trade. 
A pertinent example in wheat is the preferential 
sourcing by J apanese buyers of grain from \Nestern 
Australia because of a mouth-feel characteristic in the 
udon noodle product. Gene technologies, apart from 
their direct role in breeding new cultivars, are making 
major contributions to the understanding of the 
metabo lic pathways behind many quality traits. 

CSIRO has business system alliances with: 

• Goodman Fielder + Groupe Limagrain 

• Grains R&D Corporation+ A\NB Limited 

• Grains R&D Corporation+ Cyanamid 

• AV/B L imited + Grain H andling Companies 

• Grains R&D Corporation + lAMA Limited 

• G rains R&D Corporation+ \Nesfarmers CSBP. 

Uptake ofR&D: The paths to adopting innovations 
in crop plants and management teclmologies wiU be 
increasingly through private plant improvement 
programs using proprieta1y intellecn1al property, 
verticalJy integrated production supply chains, private 
consultants and input vendors. Key companies are in 
life science, agribusiness, conunodity trading and prima1y 
processing of plant products. There is now an increasing 
nwnber of private breeding and seed companies entering 
Australian agribusiness, compared to the public breeding 
and seed distribution systems of the past. 

Tbrnugb initiatives such as Graingene-a joint venn1re 
between Av\TB Limited, the Grains R&D Corporation 
and CSIRO- it is acknowledged that Australian 
indusa y needs to co-invest in sa·ategic basic research 
in order to secme a competitive bargaining position 
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in development and deployment of new technologies. 
Partnerships with CSIRO are being actively pmsued 
by both Australian and multinational companies, and 
Rural R&D Corporations. 

There is an increasing need for the extension of public­
good research on farming systems to be integrated with 
the marketing of germ plasm and inputs. Successful 
adoption of improved farming systems wilJ require early 
involvement of indusny in research leading to refinement 
and ownership of outcomes. Increasingly, alliances wilJ 
be formed with private consultants, agribusinesses and 
financial se1vice providers to a·ansfer innovative 
farming system technologies to end users. 

Sector priorities: The Sector Adviso1y Committee 
has identified four areas of priority emphasis for tl1e 
next triennium: 

• genomics 

• sustainability of agricultural production systems 

• human nutritional quality and healtl1 potential of 
crop products 

• fu11gal disease prevention and control. 

These, together witl1 increased attention to technology 
n·ansfer built in to our research programs and ongoing 
core research in all sector components, underpin tl1e 
strategies for invest111ent presented in tl1e ftmding 
scenario analysis. 

The committee sees tl1ese areas as being critical for 
tl1e cont inued competitiveness of our export-o riented 
crop business systems and fo r continued g rowth of tbe 
industries. \Vitl10ut R&D , production will decline, 
product quality wiU not meet market specifications and 
the environn1ental consequences, already evident as 
being detrimental to Australia's international t1.·,1d i□g 

position, wiU be of greater significance. 

All of tl1ese areas require tl1e sector to refocus its 
research. Part of the additional invesa,,ent required has 
come from indusay and the Rural R&D Corporations 
in tl,e alliances mentioned above. These increases need 
to be matched witl1 increases in CSIRO support levels 
in order to achieve tl1e best possible situation. 

T he strategic priority issues identified for tl1e sector are 
of relevance to CSIRO's otl1er agricultural production 
sectors. Gene teclmologies and production sustainability 
issues will be cornerstones of developments in the future. 

CSIRO's role and industry support: The sector 
is characterised by a series of close and committed 
pa rtnersl1ips between its various industries and 
research providers. CSIRO has been increasing 
collaborative research programs witl1 tl1e State 
govenunent departments, particularly in on-farm 
operations. It also has collaborations witl1 a growing 
number of agribusinesses, finance and insmance 
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providers, consultants and elite farmer groups, 
ensming rapid adoption of research into practice. 

Indusuy support, both from the Rural R&D 
Corporations and from companies, now extends to 
43% of the sector's research funding. Importantly, 
these e>.ternal partners, private and public, are supporting 
strategic research as well as the research addressing 
more immediate problems and opportunities. Rural 
R&D Corporations increasingly are operating as 
invesanent bankers in key research areas and frequently 
with co-invest111ent from companies. This was facilitated 
in the first instan ce by CSIRO's panicipation in CR Cs 
but is now recognised as an effective mode of operation 
in the sector. CSIRO Divisions have catalysed many 
of these new associations. One important development 
in our sector bas been the ent1y of downstream food 
processing companies, in recognition that product 
differentiation and quality t1·aits are crucial to the 
future growth of their trade. 

Planned Achievements 

I . Gene teclmologies 
Outcomes: Strengthening of Ausu-alia's base in plant 
science and R&D capacity to ensure the international 
competitiveness of the export-focused cropping 
industries. Ausualian-owned intellectual property from 
our genomics and gene discoveiy research facilitates 
access to international intellectual property and ensures 
that Australia is not disadvantaged in emerging globa l 
agribusiness systems. 

Outputs: Enhanced w1derstandi.ng of them olecular basis 
of crop growth and development, and stress resistance. 
Crop lines with improved quality and enduring resisrnnce 
to biotic and abiotic stresses. Knowledge o f erwiron­
mental impact of growing transgenic crops. 

De:velopme:nt of R&D capllcity: Focus on m ore efficient 
genetic transformation systems and gene teclmologies 
for field crops. Enhanced capacity in gene discovery via 
functional genomics, proteomics and bioinformatics. 
Discovery and utilisation o f genes for manipulation of 
crop quality and resistance to biotic and abiotic stress. 

2. Quality crop products 
Omco111es: Continued access of quality Australian crop 
products to differentiated and premium markets. 

Outputs: Australian grain with quality attributes to meet 
current and emerging market needs in food processing, 
nua ·ition and hea lth, and food safety. Novel diagnostics 
for defining and monitoring quality. Key intellectual­
property positions for indusuy. 

De-i1e/op111e11t of R&D cllpllcity: Building industty partner­
ships and alliances for development and exploitation 
o f intellectual property, improved analytical techniques 
for detennination of health potential. Understanding 
dete rminants of food choice. 

3. Pests, weeds and diseases 
Outcomes: Minimisation of economic and envirornnental 
costs associated with control of pests, weeds and 
diseases. Retention of market access and enhanced 
expo1t potential tlu·ough products with Low pesticide 
residues, premiwn quality and absence of some exotic 
pests, weeds and diseases. 

Outputs: Crop management and biocontrol options, 
and integrated pest management strategies. Diagnostic 
and marker assisted technologies for testing and diagnostic 
services (pests and ftmgal pathogens). Prococols for 
monicoring ta rgeted exotic pest species. Improved 
knowledge of potentia l crop losses due to pests, weeds 
and diseases under climate ch ange. 

Development of R&D capllcity: Identification of genetic 
basis of plant defence responses; investigation of 
potential biocontrol agents. Furtl1er develop expertise 
in population ecology and bioteclu1ology in pest and 
disease management (especially fw1gal patl1ogens). 

4. Post-bm'Vest teclmologies 
Outcomes: Mainten ance of Aust1·alia's abi lity to 
produce, store and sell clean, dry, insect-free grain 
for compet itive market advantage. 

Outputs: D etermination of safe storage limits, 
integrated p est m anagement su·ategies, and more 
e ffic ient and re liable metl1ods for grain quality 
control and disinfestation. 

Development of R&D mpllcity: Specific expertise and 
equipment for oilseeds quality work will be acquired. 

5. T¼ter and nutrient 111n.11n.ge111e11t 
Outcomes: More e fficient use of nutrients and water 
in cropping systems and regions. Reduced on and 
off-site impacts of nutt·ients and water usage. Regional 
sustainability of cropping in terms of the environment, 
profitability and maintenance o f market oppornmities. 

Outputs: Improved management st1·ategies and deploy­
ment of agricu Ltural plants fo r optimal use of water and 
nutrients. [mproved models and decision support systems 
for LLSe by farmers and their advisers. New teclmologies to 
underpin precision agriculture; tested options fo r 
managing wate r and nuu·ients in tl1e landscape. 

Deve/opinent of R&D mpllcity: Focus on increased 
understanding of the molecular mechanisms controlling 
nua·ient acquisition and tolerance of acidity, sa lt and 
other soil stress factors. Multidisciplina1y skills and 
enhanced simulation modelling to better encapsulate 
crop and soi l processes in relation to water and nutrient 
supply in production systems. 

6. Imegrated fn.r111i11g systems 
O11tco111es: Adoption of improved ecologically 
sustainable whole-farm cropping systems that take 
accow1t of economic, environmental and social aspects. 
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Outputs: New methods to integrate highly productive 
pastures with d1yland crops. Enhanced decision support 
systems and modelling tools, and new data-mining tools 
to identify specific causes of yield limitations to w1derpin 
precision agriculture. New approaches to managing 
risk. Tools t o assist decision making in the face of 
climate change and enable the carbon sequestration 
impacts of cropping options to be assessed. 

Developmeut of R&D cnpncity: Integration of new 
knowledge and continued development of procedures 
and models for managing whole-farm production 
systems. Develop1nent of im1ovative action learning 
approaches to increase effectiveness of research on 
improving farm management. Institutional Linkages 
that make best use of strengths to deliver effective 
fanning systems research capability. 

RESOURCE SUMMARY ($'000 OVERTHETRIENNIUM) 
Component 

Direct Appropriation 

I. Gene technologies 27 384 

2. Quality crop products 11 821 

3. Pests, weeds & diseases 11 184 

4. Post-harvest technologies 4 201 

5. Water & nutrient management 9 666 

6. Integrated farming systems 16 379 

7. Biometrics 502 

Grand total 81 138 

Division 

Direct Appropriation 

Centre for Mediterranean Agricultural Research 

Entomology 

Food Science 

Health Sciences & Nutrition 

Land & W ater 

Maths & Information Sciences 

Plant Industry 

Tropical Agriculture 

· Wildlife & Ecology 

Grand to t a l 

•Externn/ revenue far n.>senrch nnd m;;ires. 
,.fodudes other extemnl revenue nnd re111i11ed earnings 

Sector coordinator 
Dr J im Peacock, CSIRO Plant Industry 
l e i: +61 2 6246 5250, fax: +6 1 2 6246 5530 
Email: jim.peacock@pi.csiro.au 

577 

9 322 

9 12 

I 451 

7 379 

502 

3 1 537 

26 772 

2 686 

81 138 

Income 

Income 

Planned Expe nditure** 

R&S Revenue* 

19 496 48 891 

7 790 20 283 

7 6 19 18 792 

5 500 10 235 

5 980 16 120 

9 678 26 904 

247 76 1 

56 311 141 986 

Planned Expenditure** 

R&S Revenue* 

0 627 

9 577 19 648 

397 I 318 

SSS 2 007 

3 801 11 392 

247 761 

23 9 19 57 754 

IS 007 43 312 

2 807 5 168 

56 311 14 1 986 

s 



Agribusiness 

FOOD PROCESSING 

An integrated agri-food chain is critical to the future of 
Australia and has the potential to play a major role at a 
global level. 

Th.is is because Australia, through the CSillO's 
experience and expertise, is in an outstanding position 
to make a disproportionate contribution to meeting the 
almost overwhelming challenges that lie ahead. 

The fundamental issue for human smvival and prosperity 
continues to be ' how do we feed omselves sustainably'. 
By 2050, world population is estimated to increase from 
6 to 9.5 million. By 2020, world grain output must 
increase from 1800 million to 2600 million tonnes, 
an increase of 45%. The Food and Agricultural 
Organization estimates that 25% to 30% of all produce 
never reaches the consumer- it is lost through spoilage 
and waste along the agri-food chain. (Australia's Natural 
Advantage, J. C ribb CSillO, Sydney) 

The Food Processing Sector, associated sectors in the 
agribusiness alliance within CSillO and the Australian 
agri-food indust1y are in a pivotal position and have a 
responsibility to make a major contribution, not just to 
Australia's future but to global stability through research 
and development in food science and technology. 

Indeed, the combination of skills and experience within 
CSillO and the Australian agri-food indust1y is probably 
unique given the range of foods produced, and the range 
of climatic and environmental conditions experienced 
in Australia. 

The plan for the sector for the 2000-03 triennium has 
been well r esearched, taking into consideration global 
outlooks, CSillO strengths, tl1e realities of the Australian 
manufacni ring indust1y and the need for a greater 
focusing of resomces to ensm·e critical mass in 
program activities. 

H owever, a st1·ategic plan for this sector must take 
into consideration tl1e other sectors witl1i11 the CSillO 
agribusiness all iance. An .integrated m anagement plan 
and :ilignn1ent of research priorities across the alliance 
is essential to funu·e success. 

The five major research componems for the sector are 
now clear: 

• understan ding consmner issues 

• efficient manufacture and distribution 

• food safety m anagement 

• ingredient innovation 

• nutritional science. 

The outcomes and outputs for each of these areas are 
also at a high level. 

FOOD PROCESSING 

The sector must now complete the process by finalising: 

• key result areas for programs 

• a review of weighting and prioritisation of each area 

• development of milestones/ti.melines 

• planning for specific actions in relation to resource 
allocation and organisational i.n1peratives. 

This management document must show linkages 
between Divisions and between sectors in tl1e 
agribusiness alliance. 

The strategic plan along with the detailed management 
plan will provide tl1e basis for a significant cont1·ibution 
from this sector to the prosperity of AuSt1·alia. 

A partnership between the CSillO agribusiness alliance 
and m e Australian food indusny has tl1e potential to 
make an outstanding contribution to tl1e development 
of tl1e global agri-food indust1y over the next triennimn. 

Steve MarshaU 
Chair, Food Processing Sector Advisory Committee 

Food Processing Se ctor Advisory Committee: 
Steve Marshall (Chair), Good111a11 Fielder Li111iied; Geoff A1111iso11, 
Australian Food Council; Ken Buckle, University of New S0111h T¼les; 
Robyn Char/wood, Victo1·in11 Division, National Heart Foundation; 
Paul Do11nelly, Dairy Research & Development Co,pomtion; Dr Aln11 
Grant, Technology Asin/Paciflc, Kroft Foods Ltd; Marion Henly, 
Australia New :ZCnlnnd Food Authority; Dr Jan Mahoney, Agrimlwre 
Industries, Depnrnm:nt of Natural Resources, Victorin; Hons Sidle,; 
Pcrrnl, Woolwonhs Supenunrkets; Dan Sourhee, Nestle Australia Ltd; 
Tony H"harro11, Q-Ment; Robert l¾t=nk, Amons Bismits Lui 
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FOOD PROCESSING SECTOR 

CSIRO's Food Processi11g Sector provides research and 
development e:r:pertise to euhtmce and mstain the 
competitiveness of the Australian food processing i11dust1y 
locally and in export markets. It also provides objective 
scientific advice on food safety and nutrition for the 
co1111111mity and industry. 

Sector Context, Dynamics and Outlook 
The processed food indusny is a vital part of the 
Australian manufacturing sector, employing 20% 
of the sector's workforce. It is critical to adding value 
to Ausu·alia's prima1y food produce. It is Ausu·alia's 
largest manufacturing industry, with an amrnal 
turnover of approximately $44 biUion and value added 
of$12 billion in 1996-97. These are predicted to rise 
to $59 biUion and $16 billion respectively by 200 l-04. 

Fearu.res of the sector include diversity of business size, 
ranging from many smaU to medium-sized enterprises 
to a smaU number of multi.nation als; differences in 
product focus, from single product to multiple product 
lines; and differences in market focus, with some 
companies with domestic business only ai1d others 
that are major exporters. 

Despite the recent downturn in Asian economies, 
the longer-term outlook for exports is good. '#hilst 
exports of food to Asia declined marginally in the first 
quarter of 1998-99, total exports grew by about 10%. 
Processed foods is the fastest growing segment of 
world trade, with some 75% of agricultu ral products 
expected to be u·aded in the form of processed foods 
at the commencement of the new millennium. 

The indusny's su-engths are a reputation for food 
product quality, high standards of hygiene and safety, 
and freedom from contaminants, as weU as access to a 
cost-competitive supply of a wide variety of raw 
conunodities. Its proximity to the expandi.ng food 
markets of the world , particularly the Asia-Pacific, 
together with a multicultu ral domestic market that 
demands diversity in products are further strengths that 
equip the indusuy to meet the needs of export markets. 

R&D drivers: There are a number of facto rs that 
wiU influence the nature of R&D fo r and by the food 
industty in the medium term. Firstly, the market for 
food products is becoming increasingly global, with 
domestic and international customers increasingly able 
to source the products they require from a number of 
countries. T his will demand significant improvement 
in tl1e efficiency with which the Australian i11dust1y 
operates. Second ly, chan ging constuner expectations 
and increasing awareness of the role of diet in 
promoting health and protecting against disease 
will require the development of new products and 
an understand ing of the factors that influence 
consumer choice. Thirdly, the increasing ro le of 

new cech.no.logies, particularly gene technology, in the 
production of novel raw materials and ingredients . 

R&D investment and uptake of R&D: Tbe 
participation rate by food compan.ies in R&D bas 
been .low historicaUy but this is changing significantly 
in response to a market place in wli icb i1rnovation 
plays a key role. Th.is is reflected in the 60% increase 
in business investment in R&D from $ 149 miUion 
to $239 million in the period 1994-95 to I 996-97. 

R&D providers: CSmO and Food Science Australia 
(a joint venture of CSIRO and d1e Australian Food 
Science Industty Centre) continue to p lay lead roles 
fo r public and private R&D for the sector. This is 
enl1anced by key roles in a number of food-related 
CRCs. Fu rther integration with the Rural R&D 
Corporations and with CSIRO's Field Crops, 
Horticulture, and Meat, D ai1y and Aquaculture 
Sectors will be critical to ensure the 'du·ough chain' 
coordination of R&D priorities and directions. Many 
compan.ies will increasingly seek R&D internationaUy, 
p roviding a strong requirement d1at CSIRO maintains 
its position in this expanding market. (Food Science 
Austra lia is successfully competing in die g lobal 
marketplace.) 

Planned Achievements 
The sector plan is composed of five prima1y research 
components d1at address the following key strategic 
issues facing the food-process ing sector in the 
meditun term: 

• Globalisation of markets-providing both opporrunities 
to increase exports as weU as challenges to withstand 
import competition. 

• Consumerism- increasing demands for sustainab ly 
produced, safe, wholesome, convenient and affordable 
quality food products with health benefit attributes. 

• Technology domination/transfer-advances in other 
disciplines (such as information technology, nutrition 
and health sciences) incorporated in food products 
and processes. 

• Changing demographics-changing food requirements 
of ageing. 

• Changing international and domestic regulation and 
policy-affecting food composition, production and 
manufacturing systems and food labelling, for example 
health claims. 

A sixth component wi ll focus on important emerging 
R&D issues related tO the new food catego1y of 
'functional foods' an d 'nutt·aceuticals', particularly the 
substantiation of health claims, and to microbiological 
food safety (a CSillO/indusuy virtual R&D cenu-e). 



1. Co11s11111er issues 
Outcomes: New product oppo1nmities. More focused and 
effective new product development. Increased success of 
product iimovation and/or marketii1g and commwtication 
strategies in domestic and key expott markets for new 
cereal-based products. Greater consumer understandu1g 
of microbial food safety and gene teclmologies in food 
production. Domestic and international recogttition of 
the Auso·alian food industJy as 'clean and green'. Reduced 
failme rate of new products and associated reduced costs 
to processors and consw11ers. 

Outputs: Scientific papers and client reports including 
recommendations for product development and 
effective commu1tication/education strategies. 
Intellectual property for the development of novel 
consumer scree11U1g and assessment tools. 

Development of R&D cnpncity: The key R&D 
development will derive from novel behaviow-al models 
and methodological tools for understanding consumer 
issues, supported by the development of appropriate 
intellectual property and associated software. 

2. Product 111mmfru:t11re n11d delive1y 
Outcomes: More productive and flexible factories 
and use of novel processes to produce new products. 
Innovative food products with enhanced quality and 
shelf life. Increased consumption of l1igher quality 
domestic and expo1.t products as a result of optimised 
storage and transport systems. 

Outputs: New packaging systems. Platfo1m teclm ologies 
and integrated process systems models for targeted 
industries, on-lin e sensing and other infonnation 
teclmologies, new process control methods, new 
separation and recombination technologies, further 
development of extruded high moisture textu red 
animal and plant proteu1 products. ZER02 ox-ygen 
scavenging packaging conunercialised. New concepts 
in tamper-evident and anti-microbia l packaging . New 
and improved edible coatings. Models to predict food 
quality, temperature, moisture and gas composition. 
Cost-effective storage and distribution systems. 

Development of R&D cnpncity: R&D capacity will be 
enhanced through the development of i11formation 
teclmology app lications in the processing area. 
Expansion of knowledge of product properties and 
production processes, as well as ex'Pansion of working 
relationsltips with local and Asian research groups. 

3. Food mu/ di-ink safety 
Outcomes: Company food safety plans and govenunent 
food regulations based on quantitative scientific 
assessment of hazards. Emerging hazards identified; 
control strategies implemented before serious 
contamination crises occur. Understanding of the 
safety impact of new and im1ov,1tive processing and 
production procedures. 

F O O D PROCESS N 

Outputs: Q uantitative risk assessments and objective 
criteria for food safety standards. Analytical techitiques, 
including for risk assessment: Understanding of 
behaviour of food safety hazards throughout the food 
chain and strategies for risk reduction. Alternative 
microbial inactivation processes. 

Development of R&D cnpncity: The principal area for 
the bui lding of R&D capacity is for the development 
of preventative control measures, especiaUy quwtitative 
teclutiques and risk assessment methodologies. 

4. Ingredients i1111ovntio11 
Outcomes: Enhanced global competitiveness by 
the development of new differetitiated anm1al and 
plant food ingredients from natural sources. Higher 
quality, lower-cost or novel food u1gredients and 
u1gredient formulations adopted by manufacturers. 
Increased uti lisation of food industty by-products 
and waste stt·eams. 

Outputs: Teclm ologies to m1prove the quality and yield 
of manufactured food ingredients. New, differentiated 
crop types developed for natural food ingredients with 

· novel and highly specific applications. Fermentation 
teclmology to produce food ingredients from cell/tissue 
cultures. New techniques for exuaction, concentration 
and modification of food ingredients from cereals, 
oilseeds and grain legLUnes. Novel encapsulation and 
fo rmulation systems, new enzyme teclmology systems. 
Improved foams, emulsions and colloidal food systems. 
New knowledge about physiochemical changes in dai ty 
products during processing and functionality of grain 
ingredien ts. ' 

Development of R&D cnpncity: The key development 
of R&D capacity will involve collaboration with 
other CSffiO groups to fu1ther develop an integrated, 
whole-of-industty approach in food ingredients research. 
Collaborations with external research agencies wilt be 
strengthened. 

S. Diet and benltb 
Outcomes: Austra lian produced h.igh value-added foods 
to compete successfully, both globally and nationally, 
in the functional food market. Improved reliabi lity/ 
veracity of health claims providing better-informed 
consumer choice and improved nutt·ition. Reduced 
incidence of nutritionally-rebted diseases. 

Outputs: Provision, for the Austt·alian-based indusuy, 
of an authoritative source of scientific evaluation of 
health claims for submission to regulatory authorities. 
Authoritative appropriate advice that links protective 
agents in diets to stt·ategies to reduce overall risk of 
disease, for use by indusuy and the community. 
Understanding of the contribution of dieta1y fibre 
and resistant starch to bowel health, u1cluding their 
ro le as prebiotics. Understanding of novel 
phytochenticals as modulators of the activity of 
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key protective enzymes. New biomarkers for o>..yradical 
tissue damage, genetic stability and clu·omosomal 
damage, and gastrointestinal function . 

Outputs: Understanding the potential for development 
and dissemination of microbial antibiotic resistance 
along the food chain. Biomarkers for disease risk for 
application in human trials of functional foods and 
nuuaceuticals. A quantitative risk assessment framework 
for indust1y. New knowledge about the effect and 
impact of the use of antibiotics in animal and plant 
agricu lture on the development of antibiotic resistant 
strains of bacteria capable of causing food poisoning. 

Development of R&D capncity: Emphasis will be placed 
on the development of the capacity to identify and test 
novel foods and ingredients, and to develop healthful 
food products. Focus wiU be on validated biomarkers of 
disease risk to w1derpin the substantiation program for 
fw1ctional foods and related health claims. 

6. Virtual R&D centre 
Outcomes: Enhanced ability to predict disease risk 
du1·ing the evaluation of functional foods and 
nutraceuticals. More efficient application of food 
safety resom ces. More effective and cost efficient 
management of food safety issues by indust1y. 

Development of R&D cnpncity: R&D capacity wiU be 
enhanced in tlu·ee areas: biomarkers of disease risk, 
quantitative risk assessment for food safety, and 
microbial antibiotic resistance. This wiU involve 
collaboration witl1 otl1er CSillO research groups 
and external research agencies. 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component Income Planned Expenditure** 

Direct Appropriation R&S Revenue* 

I. Consumer issues I 337 9 10 2 37 1 

2. Product manufacture & delivery 18 055 2 1 677 40 322 

3. Food & drink safety 10 308 7 01 9 17 487 

4. Ingredients innovation 16 374 18 477 35 74 1 

5. Diet & health 7 286 3 205 10 786 

6.Virtual R&D centref 2 166 I 960 4 107 

G rand total 55 526 53 247 110 8 14 

fF1111di11g o/$2OO 000 will be provided in the first yem· to de.1elop the concept with ind11my. The provision of the ,·emai11i11gfimds is subjert to a 
satisfartory 011tcmm in the first yen,: 

Division 

Animal Health 

Food Science 

Direct Appropriation 

I 3 14 

Health Sciences & Nutr ition 

Maths & Information Sciences 

Plant Industry 

G rand total 

•E.,temal re-.;enue for ,·esearch and se,-vices . 
.. lnc/11des other external 1·wen11e and retained earnings 

Sector coordi11albr 

lvfr John Buhot, Food Science Austra lia 
Tel: +61 732 142028, fax: +6 1 732 14 2025 
Email: jolm.buhot@foodscience.afisc.csiro.au 

35 790 

9 041 

I 0 15 

8 366 

55 526 

Incom e 

R&S Revenue* 

5 12 

38 159 

4 462 

500 

9 6 14 

53 247 

Planned Expenditure** 

I 83 1 

74 8 17 

13 888 

I 565 

18 7 12 

110 8 14 



Agribusiness 

FORESTRY, WOOD 
AND PAPER INDUSTRIES 

On behalf of the Forestry, Wood and Paper Industries 
Sector Adviso1y Committee, I am pleased to present 
to you and to the CSIRO Executive Committee the 
Sector 's Strategic Plan for the trienniwn 2000-03. 

This plan has been developed through a consultative 
process that involved committee members at all stages. 
That involvement was particularly critical to the success 
of extensive revisions to the sector 's research programs 
that became necessa1y foliowing the Executive 
Committee's decision to reduce ftmding to the sector's 
value-adding research activities. A re-focusing of effort 
towards primaty and secondary products, renewable 
energy from biomass, environmental aspects of wood 
and papermak.ing systems and paper products was 
completed in consultation with committee members, 
in general, and those with expertise in the relevant 
areas, in particular. The new directions have our full 
support and we commend the sector coordinator for 
the efforts devoted to the task. 

T he committee wilJ continue to work with the sector 
coordinator and research managers to secme longer­
term co-investment opportunities with industty partners 
in all stL'ategic objective areas across the sector. 

It is anticipated that as tbe tt·ie1minm progresses 
there will be a need for changes to the plan and the 
focus of the sector's activities. The committee wilJ 
provide support and guidance to CSIRO to ensw·e 
that the organisation's investment remains relevant 
to the needs of the sector and to Australian society. 

FORESTRY. WOOD AND PAPER I NDUSTRIES 

As mentioned during our meeting with you and the 
Executive Conm1ittee and in several sector docwnents, 
the Forestry, ~ rood and Paper Industries Sector is 
undergoing considerable and fundamental global, 
regional and national change. The task of matching 
indusuy needs, market demands and research 
capabilities poses a significant challenge for CSIRO. 
I can assure you of the committee's committnent to 
meeting that challenge. 

Please accept this StL'ategic plan with the full endorsement 
of the committee. 

Angus Pollock 
Chair, Forestty, Wood and Paper Industt·ies 
Sector Advisoty Committee 

Forestry, Wood and Paper 
Industries Sector Advisory Committee: 
Angus Pollock, (Chair), Australian Pnper; Ronnld Adams, 8111211i11gs 
Fon,rt Products; Tony Flowers, Fletcher Challenge Pnper; Kevin J 
Lyngcoln, Plywood Association of Austrnlin; ln11 Millnrd, Fo,·est1y 
South Austmlin; Virnessn Ranke,,, Egnline N1me1y; Richard Rawson, 
Depa11111ent of Namm/ Resources & E11viro11111e111, Victorin; James 
Witham, 'freeco,p Pty Ltd; Peter Yuile, Fisheries & Forestry Industries 
Divisitm, Ag,·iculture, Fisheries and F01·estry-A11strnlia; Peter Zed, 
CSR Tnuber Prod11m 
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FORESTRY, WOOD 
AND PAPER INDUSTRIES 

The Forest1y, f¼od rmd Paper ludustries Sector delivers 
significant co1111nercial, e:nvinrmnental and social benefits to 
A11stmlia. The sector encompasses all stages of the value 
chain fr(lln sustainable mmz(lge,nent of native forests and 
pla11tati(ll1s, to tree hm-vesting and log tm11sportatio11, wood 
processing imo solid ti111ber mzd c(l!J1posite 111aterial.r, furniture 
and other appearance product 1J1mmfacmring, paper-making 
and m:ycled fibre processing and products. The sector 
c011trilmtes to Au.stmlia's ecologically sustainable developmem, 
providing direct and cross-sector beuefit.s in "ctivities such as 
biodive1-sity co11se1-vntio11, rm,ediation of degraded lnnd, land­
based wnste disposal, carbmz sequestration, laud and water 
qunlity, and social amenity. CS/RO applies its diverse range of 
skills in genetics, silviculture, ecophysiolog;y, soil science, 
physical and biological 111odelling, wood and other 1J1aterials 
science, and chemical and process engineering to m.ppon: the 
sector's growth and development. 

Sector Context, Dynamics and Outlook 
The Forestry, \Vood and Paper Industries Sector delivers 
significant conunercial, enviromnentaJ and social benefits 
to Australia. Industry turnover ($ 11 biUion per year) has 
been increasing at 5% per year during the past decade. 
The area of fo rest plantations has been expanding at 
the rate of 50 000 hectares each year since 1994, 
equivalent to an annual investment in excess of 
$200 million. It will continue to grow under the 
influence of the Plantations for Au.strnlia 2020 Vision 
(a joint industry-govenun ent strategy to treble the 
area of plantations by 2020), Llkely demand for new 
carbon sinks in response to the Kyoto Protocol and 
firm market prospects for forest products. Significant 
investment in production facilities is expected to 
continue in response to growth in wood supply and 
market oppormnities in Australia and overseas for 
value-added products. 

Exports of wood and wood products are projected to 
rise significantly over the next five years. Wood supply 
will increase as softwood and hardwood plantations and 
regrowth forests mature. \,Vood-based panel production 
is expected to exceed domestic consumption over the 
medium term witl1 a net suJ-plus available fo r export. 
Pulpwood availabiuty is expected to increase 
significantly and woodchip exports are expected to 
increase, witl1 Japan taking t!1e major portion. Paper 
consumption is expected to grow by 13% over tl1e next 
five years, witl1 a greater share to be met from domestic 
sources as new production faciuties come on stream. 
Ausu-aua's u·ade deficit in forest products fell by 20% 
between 1994-95 and 1996-97 to $ 1.5 billion. Over tl1is 
period the value of exports increased by 8% and imports 
fell by almost !0% . Higher-value pulp, paper and paper 
products continue to dominate imports, at 70% of tl1e 
total, while lower-value woodchips dominate expo1ts, 
representing 50%. of the total. In 1996-97 d1e sector 

provided employment for almost 93 000 persons. vVitb 
forecast annual growth of 3 % over tl1e next five years, 
employment is e>.-pected to increase to I 02 000 by 2004. 

Key drivers: Major national and international factors 
influenc ing Ausu·alia's foresny and wood-based 
industr·ies include: 

• globalisation, company amalgamation and global 
portfouo management 

• sustainable production, certification and product 
labeling 

• declining access to native forests ,rnd expansion of 
plantations for wood supply 

• greenh ouse gas emissions u·ading 

• recognition of the capacity of new forests to supply 
environmental benefits such as carbon sequestratiot1, 
remediation of degraded land and improved water 
quality 

• growing recognition of forestiy as a commercially 
attractive land-use option 

• competition from steel, aluminium and plastic, and 
tl1e need continuously to improve performance and 
quality of wood 

• demand for composites an d hybrid materials tl1at 
maximise efficiency of resource use and have predictable 
service performance 

• advances in printing tech nology 

• demand for high performance, Llgbtweight paper 
and board. 

R&D pmviders: CSIRO is tl1e largest single R&D 
provider to the sector contributing 15% to 20% of 
tl1e sector's total R&D effott. Approximately 35% of 
CSIRO's expenditure of $27.5 million in 1997-98 
(4.2% of total CSIRO expenditure) was funded from 
external sources. In-kind conti·ibutions from collaborative 
and contract research with forest management agencies 
and indust1y are equivalent to ,it least $2 million rumuaUy. 

Science and technology: Trends include: 

• integration of molecular biology and conventional 
uee-breeding strategies to improve wood and fibre 
properties and enviromnemal. adaptability 

• new remote sensing and spatial analysis tools to aid 
forest plam1.ing and assessment of forest productivity, 
strnctu re and bea ltb 

• improved capacity to model forest productivity 
and quality, and changes in environmental services 
from forests 



• advanced material science for development of new 
wood/non-wood composites 

• technologies to handle increasing quantities of 
juvenile wood from shorter forest rotations and 
complete tree utilisation 

• resource evaluation technologies to link wood 
properties to product properties an d performance 

• effects of downstream technologies (such as in 
printing and communications) on requirements 
fo r surface properties and structure of paper and 
paperboard. 

R&D uptake: Nlajor customers and users of research 
outputs include private companies and agencies of 
federal, State and local govenunents. Tb.e majority of 

FORESTRY, WOOD AND PAPER INDUSTRIES 

companies in the sector are small to medium-sized 
enterprises, with a few large multinational 
corporations, especially in pulp and paper production. 
The plantations and timber-processing segments are 
w1dergoing significant changes in structure and 
ownership. Therefore, it is essential for CSIRO 
to maintain its international reputation for quality 
research and to promote its capability and flexibility 
tO build relationships with a changing indust1y over 
the next decade. 

Planned Achieveme nts 
The sector delivers outcomes in seven strategic areas. 
The scope of sector activities, including linkage to 
other sectors and relevant capabilities as illustrated 
in the accompanying diagram, are: 

Forest 
Ope rations 

Wood 
and 

Fibre 
Products 

V Ill 
I. Sustainability management systems for native forests 

-~~ 
QJ · -

~ ~ ... . _ 
... ..0 
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SUSTAINABILITY 2. Sustainability management and enhanced productivity of plantations 
5. Fo restry operat ions - their environmental and economic performance 

Soil and water management, forest ecology, 
genetics, propagation, silviculture, forest health, 

physiology, predictive modelling, 
effluent utilisation 

Operations research, 
planning and logistics, 
spatial technologies 

LAND AND WATER 

Chemical and process engineering, 
material science, resin and wood 

preservative chemistry polymer science, 
life cycle analysis, papermaking, wood 

and fibre evaluation 

CLIMATE AND ATMOSPHERE 
Interaction of forests and climate, 
carbon management, fire management 

Integration of treeS into agricultural 
systems to increase their sustainability 

BUILT ENVIRONMENT 
Timber product engineering, design 
for durability, carbon neutral building 

~ ~ 
'G ~ ENERGY 
ilJ .:,f. Renewable energy from wood biomass 

SERVICE 
Supply Chain Management 

CHEMICALSAND POLYMERS 
Specialty Chemicals 

Ill ,g 
BIODIVERSITY 
Role of natural forests in conservation; 
role ci new forests in improving biodiversity outcomes; 
protection from pests, weeds and diseases 
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1. Sustainably managed native forests 
Outcomes: Commercial, environmental and community 
benefits from ecologically sustainable wood production 
in native forests. 

Outputs: Silviculrurnl guidelines for increasing 
productivity and carbon sequestration of regrowth 
forests. Models to aid prediction of impacts of 
harvesting on. flora and fauna values. Remote sensing 
tools for assessing forest composition, strucmre, 
biomass, animal habitat and fo rest health. Scientific 
advice to government and industty for po Licy 
formulation and implementation. 

Development of R&D cnpncity: Partnership in a new 
CRC for G reenhouse Accounting. Enhanced ski lls base 
in geographic information systems and spatial analysis, 
process-based m ode!Jing and greenhouse science. 

2. Sustainably managed plantation forests 
Outcomes: High quaLity wood production, land 
improvements and carbon sequesa·ation through 
sustainable management of plantations and farm forests. 

Outputs: Improved tools for predicting long-term yield 
response of stands to management, and assessment of 
the impact of management on wood quaLity. Sustainability 
criteria and indicators for a range of sites and 
environments. Silviculmral/production system guideLines 
applicable to new environments. Management models 
for regional hardwood and softwood forests. Strategies 
for integration of site/stand management with desired 
wood quality. Assessments of the impacts of large-scale 
forestry on water resources. Q uantification of the 
impact of site conversion, reforestation and stand 
management on production and ca;.bon sequesa-ation. 

Develop111ent of R&D cnpncity: Sa·engthening of 
regional partnership nel:\vorks of plantation owners 
and investors. Forming indust1y consortiums for 
pre-competitive research. 

3. Value e11ba11ce111e11t in tbe Joi-est 
Outco111es: Profitable and sustainable planted forests 
and high quality uniform wood resources through 
development and deployment of high quaLity genotypes. 
Inbreed ing Lines of Pin11S rndinta incorporated into 
iudustty cooperative breeding programs. 

Outputs: Advanced eucalypt breeding programs 
incorpo rating early (molecular) selection including 
wood property traits. ·nees a·ansformed for improved 
flowering and rooting. Elite germplasm of eucalypt 
pure-species and hybrid contro!Jed crosses. 

Develop711ent of R&D cnpndty: Strengthening breeding 
technologies fo r hybrid eucalypts adapted to southem 
Australia and molecular approaches to gennplasm 
improvement. Development of tra1isfo1111ation technology 
for eucalypt species and technologies to reduce seed-to­
seed time in the breeding of commercial foresny species. 

4. Risk management 
Outcomes: Reduced economic, social and environmental 
losses from fire, pathogens, pests and drought. 

Outputs: Trees with improved pest and pathogen 
resistance. Diagnostic molecular probes for major 
pathogens of eucalypts. Integrated pest and pathogen 
management and cona·o l strategies. Guidelines for 
safe work practices in forest fires. Improved fi re 
danger rating and decision support systems. Site­
specific silviculture methods to conserve ground 
water and reduce impacts of drought. 

Development of R&D cnpacity: Improved capacity for 
the identification of key genes for pest and disease 
resistance. Continue to build expertise in decision 
support systems for fire-risk management and 
integrated pest and pathogen management. 

5'. Forestry operations 
O11tco111es: Improved forest pla1ming, logging and 
a·ansport systems to minimise costs and adverse 
impacts 0 11 soils and water. Improved management 
practices in private forests. 

Outputs: Guidelines for improved site p latming. 
Integrated management systems that I.ink planning, 
scheduling and control of operations. Options for 
cost-effective land and water remediation. 

Development of R&D capncity: Increased cap a bi Lity in 
forest1y operations research and systems optimisation. 
Increased utilisation of global positioning systems and 
machine instrumentation. Sn·engthened Links with 
users through CSIRO's continued pa1ticipation in 
the Forest Teclmology Program. 

6. Value-added wood products 
Outcomes: Strengthened competitive position of 
Ausa.·alian wood products indusa·ies through 
measures such as assisting prima1y processors with 
resource changes, extending markets, increasing 
efficiency in the composites segment and increasing 
the commercial value of residues. 

Outputs: Higher-value prima1y and secondary 
products from young, fast-grown wood. Improved 
processing technologies. Improved products and 
processes for wood prese1vation. Methodologies for 
resource evaluation to enable genotype selection for 
product and product performance. Carbon products 
and energy from biomass. New resins for conventional 
composites and new durable composites. Improved 
wood prese1vatives and prese1vation methods. 

Develop111eut of R&D capncity: Rebuilding of 
research team in prima1y wood products and 
strengthened capabilities in seconda1y wood products. 
Sa·engthened collaborative Links with indust1y and 
other research groups. 



7. Papen11aki11g and paper quality 
Outcomes: Enhanced competitiveness of Australia's 
paper indusc1y by increasing papermaking efficiency 
and developing new and improved paper products. 

Outputs: Technologies for sw-face treatment of paper. 
Evaluation of selected genotypes for product 
performaJJce. Optimal raw material formulations for 
improving papermaking operations. 

FORESTRY, WOOD AND PAPER INDUSTRIES 

Devel.opment of R&D cnpncity: Development of a flexible 
laborat my papermaking fac ility for analysis of resource 
and process variables. Strengthening polymer and 
paper science for enhancing paper sm face properties 
consistent with advances in printing teclmologies. 

RESOURCE SUMMARY ($'000 FORTHETRIENNIUM) 
Compone nt 

Direct Appropriation 

I. Sustainable nat ive fo rests 5 093 

2. Sustainable plantat ion forests 12 728 

3.Value enhancement 9 185 

4. Risk management 5 IOI 

5. Forest ry operations I 275 

6. Value-added wood products 10 036 

7. Papermaking & paper quality 5 250 

Grand to tal 48 667 

Divisio n 

Direct Appropriation 

Centre fo r Mediterranean Agricultu ral Research 

Entomology 

Forestry & Forest Products 

Maths & Information Sciences 

Plant Industry 

W ildlife & Eco logy 

Grand total 
"'&,;ernal 1·evemu1 far resem·cb and se,·uices . 
.. bidudes otbe,· extemnl 1·evem1e nud retained enmings 

Sector coordinator 
D r G len Kile, CSIRO Forest1y and Forest Products 
Tel: +61 2 628 1 8314, fax: +6 l 2 628 1 8277 
Email: G len . .Kile@ffp.csiro.au 

330 

I 363 

44 196 

475 

I 486 

8 17 

48 667 

Income 

Income 

R&S Revenue* 

2 077 

5 344 

7 050 

3 024 

470 

3 5 11 

I 706 

23 182 

R&S Revenue* 

0 

I 449 

20 404 

261 

750 

3 18 

23 182 

Planned Expenditure** 

7 476 

18 11 2 

16 225 

8 335 

I 747 

13 568 

6 970 

72 433 

Planne d Expe nditure** 

358 

3 0 18 

64 629 

977 

2 249 

I 203 

72 433 



Agribusiness 

HORTICULTURE 

It is my pleasure, on behalf of the CSIRO Horticulture 
Sector Advisory Committee, to endorse the Horticulture 
Sector Plan for the trienn ium 2000- 01 to 2002- 03. 

The opportunity to be integrally involved in planning 
on a sector basis was grasped fitmly by the committee 
and the sector staff alike. There has been rapid growth 
and profound change in horticulture during the last 
trienn.ium, and understanding and addressing these 
ch anges have ensured that CSIRO is focused on this 
industry, which is currently valued at more tl1an 
$6 billion (farm production only). 

H orticultu1·e has doubled in value in the past seven 
to eight years. New investment levels are among me 
highest of any industry sector in Australia and the 
indust1y is expected to double again in tl1e next five to 
six years. In addition, ho1ticulture is incredibly diverse 
and has a broad range of products and producers. It 
covers both temperate and tropical Australia and is 
becoming a major rural employer. In the past, 
horticulture was seen as fragmented and having a poor 
focus on its customers. The COLlllnittee has w1derstood 
clearly me need to redress this view of ho1ticulture in 
order fo r CSIRO to be well positioned to meet the 
current and emerging needs for iliis indust1y. 

The planning process revealed the importance of 
both on-farm solutions and supply-chain management 
to ensure that consumer demand for healthy, fresh, 
natural products is met. 

The sector planning process also brought into sharp 
focus CSIRO's leading role in genetically modified 
food research. The committee wholeheartedly supports 
me need for research in tl1is area, boili to increase 
knowledge about plant performance and to provide 
genetically-modified varieties to Australian horticulture 
wbicb assist it to meet consumers' requi rements for 
sustainably produced, safe, healtl1y and fresh foods. 

H orticultura.l operators have matured in tl1eir approach 
to longer-term profitability with increased attention to 
international competitiveness ru1d improved return on 
invested capital. Long-term profitability is perhaps 
more often thought of as long-term sustainability 
because it encompasses not just capital but farming 
resources of lru1d, water and nutrients as well as people, 
skills and intellectual property. The plan acknowledges 
and addresses iliese changing perceptions of 
sustainability and competitiveness. 

Com1mmic..1tion with tl1e ho1ticultui-al industLy 
remains a critical requirement. Having acknowledged 
the industty's diverse and widely distributed nature, it 
is vital to provide sufficient resources to present 
CSIRO's skill base and ability to do excellent research 
to those who influence tl1e R&D decisions ru1d tl1e 
allocation of research funds. 

HO RT ICU LT URE 

There is no doubt tl1at the horticultural indusay is 
continuing to change rapidly in a bid to better meet 
the changing requirements of customers-both 
domestic and international. The increased maturity 
of the indusay has resulted in shifts in attitudes toward 
research- particularly recognising research's 
fundamental role in any sustainable industLy and the 
need for longer-term investment. 

I have no doubt tl1at the time and effort taken by sector 
staff and the committee to review both the ho1ticultural 
industty and me sector's activities have been valuable. 
The resulting plan will have profound benefits for tl1e 
sector through better positioning of resources and 
effort, and through a better understanding of the 
horticultural indusuy as tl1e customer. 

I believe the sector-based planning approach ru1d tl1e 
resulting trienniwn plan will prove a powerfu l catalyst 
in forging closer links between CSIRO and the 
horticultural industty, and assist in the fu rtl1er growtl1 
of tllis vibrant indust1y. 

David Pullar 
Chair, Horticulture Sector AdvisOLy Committee 

Horticulture Sector Advisory Committee: 
David Pu/Im; (Chai1) David Pullar & Associates; Larn-ence Ah Toy, 
KJJ0/piny1h Station Pty Ltd; Anthony Biggs, Canlinat Horticulnirat 
Services Pty Ltd; Phillip Fitch, New Industries E11te1prise 
Co111petitive11ess, Agric,tltun, Fisheries and F01-es1:ry--."111srratia; 
Phillip Laffer, Orlando-Wyndham Pry Ltd; B1·ian Nl!W'l11an, Ausveg 
Board; Peter Pokorny, Fresh Foods, Wootwonhs Ltd; Rob Robson, 
Hn, .;est Fi-eshCuts Pty Ltd; Paul Ziebanh, Q11eensland Frnit & 
Vegetable Growers Boatrl 
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HORTICULTURE 

The Honimlture Sector Pinn will e11co111pflss reseai-ch in five 
brofld components with a mnf!,e of outcomes expected in the 
2000-03 period rnul beyond. 

The secto1· 'l/Ses conventioual find new technologies in 
production find post-hm1iest resem·cb to deliver high quality 
products and iucreflse the competitiveness, profitability and 
sustainability of Austrnlia 's horticultuml indust·ries. 

Sector Context, Dynamics and Outlook 
H orticulture contributes significantly to t!1e Austra lfan 
economy, T he cash value of wine, fruit, vegetable and 
nursecy production at the 'farm gate' is more man 
$6 bill.ion per arumm, \Vhen tl1e multiplier effects 
associated wit:11 processing, wholesale distri bm ion and 
retai l marketing are taken into account the total va lue 
is estimated tO be about$ i O billion, which includes a 
substantial and expanding export income. H orticulture 
has become a major employer in t:1,e agricul ture sector 
and is contributing to t:1,e growth and rejuvenation of 
regional centres around Australia. 

fa.ports of wine have already reached the year 2000 
ta rget of$ I billion, and the $2 billion export target of 
other horticultmal crops is on track wit:11 exports up 
from $5 30 111 illion to $ 1. I bill.ion in the last t:Ju·ee years. 

Significant changes are taking place in tl1is sector. 

• Actua.l and expected growt:11 rates of horticulnll'al 
investment are amongst the highest of any industry 
sector in Australia. 

• Corporate, consumer and supermarket preference 
for food safety and quality assw-ance, exercised 
tl1rough buying power, is a major influence at me 
production level. 

• The crop base of t!1e industry remains diverse, 
but many commod ity groups are developing an 
outlook and organisation similar to tlrnt of t!1e 
wine indust1y. This change results from increasing 
corporatisation of horticu ltural management and 
product marketing. 

• SuscainabiLity issues, including water, are an integra l 
part of horticultura l investment and production. 

• Genetically modified organisms (GMOs) and tlie 
associated tedmology are being accepted as a vital 
research tool. 

• GMOs and their release for agricultural and food 
use is a major issue for tl1e coming trieru1ium. 

• The indust:1y components of the sector are now 
actively involved in tlie debate on GMOs, and t:11e 
sector coordinator is an adviser to the H orticultural 
R&D Corporation's spokesperson on these matters. 

• PI.ant health , quaramine, and pest and disease 
incu rsions will need increased attention as 
internationalisation of supply chains continues. 

• Management of chemical inputs including 1PM 
and environmental issues will be an increasing 
focus of tlie sector. 

• Total nu·al indust:1y research funding available for 
horticulture in [999-2000 is about $55 million 
($2 3 million in I 996-97). 

• R&D planning, management and uptake of 
ou tcomes increasingly involves industiy leaders 
in project teams as well as rural industry research 
funding bodies and researchers. 

• Rural industry research fUJ1ding bodies are looking 
for long-term plans and unifying issues to achieve 
balance between applied and su·ategic research. 

• CSIRO is recognised as a leading agency in Australian 
horticulture wit:11 the capacity to cany out strategic 
and applied research on a national scale and with 
indust:1-y relevance. 

• Outcomes and processes from CSIRO initiatives in 
established and emerging horticultural industries are 
increasingly valued by i.ndust:Jy and collaborating 
research agencies. 

• Collaborative research projects between inter-agency 
teams are becoming t:11e expected nom,. 

• Co-investment with CSIRO by tl1e public and private 
sectors to meet specific objectives is increasing. 

• The sector is budgeted to invest around $30 million 
over the next u·iennium with an external earnings 
target of 43% of tota l expenditure. 

Planned Achievements 
Five components of t!1e sector plan are: 

• improving the variety, range, quality and 
competitiveness of horticultural crops in 
Australia (crop variety and quality) 

• long-te1m, low-impact horticultural crop management 
for optimal productivity and profitability (crop 
management) 

• development of new and appropriate teclmologies 
for protection of horticultural crops (crop protection) 

• maintaining product quality, safety and market access 
post harvest (post-hatvest quality) 

• efficient use of water and nuu·ients fo r sustainable 
horticulture (water and 1mt1·ient management). 



These components are not discrete, interacting one with 
another, and the overarching issues in the management 
of these components are: 

• food safety 

• food quality 

• sustainability 

driven by demands from the industries' consumer 
and customer base, and its production requirements. 

Nevertheless, for ease of accoumability, the outcomes 
and outputs for each of the components are Listed 
below. In swn, the outputs will resu.lt in increased 
profitability and ecological sustain ability. 

I . Crop variety anti quality 
Outcomes: N ew and improved horticultural crops to 
provide better variety and quality, seasonal availability 
and meet consumer preferences. New grape varieties 
in production , increasing the profitability of the 
viticultural industries. 

Outputs: Tew varieties of grapes, citrus, cashews, 
mangoes, melons and macadamias, conventionally 
bred and available for evaluation and, io some cases, 
commercial release. New varieties of grapes for wine, 
dried fruit and table g rapes. Genetically modified 
citrus, grapes, potatoes and tomatoes evaluated. 

2. Crop 111a11ageme11t 
Omcomes: Reliable and increased production of t ropical 
tree fruit and nut crops. Closer matching of viticultural 
and other production to processing invesm,ent and 
market demand. 

Outputs: Crop forecasting and grapevine growth 
models fo r the wine indusuy. Protocols fo r managing 
flowering and fmit set in t ropica l fruit and nut industries. 
Best practice handbook for macadamia production. 

H 0 R T C u L T u R 

3. C1·op protection 
Outcomes: ;Reduced crop losses and containment costs 
due to improved risk assessment and control measures 
for horticultural crop pests. Reduction in the number 
of pest i□cmsions. Im proved incw·sion management 
of exotic pests and diseases. 

Outputs: New risk assessment and management 
technologies fo r pests including whitefly, diamond-back 
moth, clear-wing borer and green vegetab]e bug. 

4. Post-harvest quality 
Omcomes: Increased market access and penetration 
with increased domestic and export sales of fresh and 
value-added fruit an d vegetables and export sales rising 
rapidly. Increased safety and quality of horticultural 
products recognised in the marketplace. 

Outputs: Packaging systems to improve safety, quality 
and longevity of horticulrura l products. Predictive 
models to manage supply chain issues. 

S. Water and nutrient 111a11age111ent 
Outcomes: M ore effective water, soil and nutrient use in 
horticultmal production leading to cost containment, 
control of irrigation-induced salinity and reduced off­
site impacts of applied nutrients and salin ity. 

Outputs: New methods for irrigation management 
and control. 

Development of R&D capacity 
A fearure of the stabilisation and growth of the sector 
which has occurred in the past t riennium has been the 
recognition by indust1y of the importan ce of strategic 
research and R&D capacity to focus fundamenta l 
discovety research on issues of horticulrnral 
importance. Th.is intellectual capital aspect of the 
sector's plan lies behind the planned outputs and is the 
most important to maintain and strengthen in order to 
ensure a future for Australia's horticultura l industries. 

E 
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RESOURCE SUMMARY ($'000 OVERTHETRIENNIUM) 
Component Income 

I. Crop variety and quality 

2. Crop management 

3. Crop protection 

4. Post-harvest quality 

5. Water & nutrients management 

6. Biometrics 

Grand total 

Division 

Direct Appropriation 

11 564 

5 324 

3 973 

2 384 

3 463 

310 

27 017 

Direct Appropriation 

Centre for Mediterranean Agricultural Research 

Entomology 

82 

3 243 

805 

I 998 

310 

20 579 

Food Science 

Land &Water 

Maths & Information Sciences 

Plant Industry 

Grand total 
•E~1ei'llnl n:venue Jo,· reseanh and sen,ices . 
.. lndudes other e.\1ernnl ,-evenue and 1-ctaincd ean1ings 

S ector coordinntoi· 
Dr Nigel Steele Scott, CSIRO Plant Industty 
Email: nigel.scott@pi.csiro.au 

Er:ecutive officer 
Angela Gackle, CSIRO Plant Indusc1y 
Tel: +6 I 8 8303 8600, fox: +6 1 8 8303 860 I 
Email: angela.gackle@pi.csiro.au 

27 017 

Income 

Planne d Expenditure** 

R&S Revenue* 

8 737 21 069 

4 197 9 797 

4 651 8 736 

2 678 5 179 

2 489 6 106 

153 470 

22 904 51 357 

Planned Expenditure** 

R&S Revenue* 

0 90 

4 222 7 540 

I 370 2 207 

I 029 3 084 

153 470 

16 131 37 967 

22 904 51 357 



Agribusiness 

MEAT, DAIRY AND 
AQUACULTURE 

Planned research activities in the Meat, Dai1y and 
Aquaculture Sector for the coming triennium have 
been enthusiastically endorsed by the Sector Adviso1y 
Committee. The meat, dairy and aquacultLU·e industries 
are different in their nature and needs. The research 
plan is designed to provide technology options to 
industries that are either uncertain about how to 
capitalise on their futuse (as in meat and daily) or 
are moving into a consolidation phase after rapid 
establishment (as in aquaculnu·e). 

In achieving this much revised research structure, the 
committee has been involved in extensive consultations 
with CSffiO staff and industty, has participated in a 
major indust1y/CSffiO workshop and a range of other 
indusuy meetings, and has considered a wide range of 
plans and reports. Through this process tlu·ee drivers 
of change in the sector became evident: market access 
and development, sustainable development, and 
profitability and competitiveness. The resultant six 
components of the sector plan recognise these 
fundamental drivers that will shape tl1e animal 
industries in the next decade and beyond. Each 
component will deliver the opportunity for long-term, 
sustainable competitive advantage for indusny and 
ultimately the Australian economy. 

Over the next I O years, indusu·ies i.t1 this sector will 
continue to face major change and ambiguity in market 
signals. They will also face increasing pressure to 
contribute to social and enviromnental objectives of 
the Australian conuuunity and of global consumers. 
In tltis environment, i.t1dustty needs effective and 
timely transfer of technology. The co11U11ittee plans to 
work closely with CSffiO to assist m tl1e development 
of a more rigorous process to identify pa ths to 
commercialisation for key projects, and the 
identification of performance indicators to track 
the impact of the sector's research. 

The committee acknowledges that some elements 
of tl1e plan are not as wel.l developed as otl1ers. The 
coming triennium, for example, will see a latger effort 
in puxsuit of ecological sustai.t1ability tltrough the 
development of sustainable, integrated management 
systems. This is an area in which competing philosophies 
are very evident, and ultimate achievement of the 
greater likelihood of sustainability will be reached 
only as a result of the better ll!1derstanding of 
production systems that research will deliver. It is 
an area in which rapid change can be anticipated. 
Similarly, market needs and potential are changing. 
Accordingly, the conunittee recognises tl1at further 
work will be needed to keep the plan current. It is a 

MEAT, DAIRY AND AQUACULTURE 

living document and tl1e committee wil.l seek to 
negotiate inu·a-sector alterations in priorities and 
resource allocations witl1 the CSffiO Executive, 
where appropriate. 

I am pleased to endorse the plan on behalf of tl1e 
committee and gratefully acknowledge tl1e dedicated 
effort of CSffiO staff in its syntl1esis. I also thank my 
fellow committee members for tl1eir efforts. 

Ted Christie 
Chair, Meat, Dairy and Aquaculmre Sector Adviso1y 
Conrn1ittee 

Meat, Dairy and Aquaculture Se ctor Adviso ry Committee: 
Ted Christie, (Chair) Barrister at Law; Teresa Allen; Gwdo11 French, 
Queensland Dairy Fanners Organisation; Robin Hnrt A.M., Kerwee 
Pnsroral Co; Pbero:;e J1111galwa/Ja, Tassa/ Ltd; Rod Kater, AMP life 
Ltd; Gardner ll-Iurrny, Com11/ta11t 
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MEAT, DAIRY AND 
AQUACULTURE 

The Ment, Dairy and Aquarnlture Sector provides strategic 
research to p1·omote profitable and s-ustainable iudustries, 
eubmzce the quality and range of animal products, and 
improved 11at11rnl resom·ce management, i11cl11di11g · 
re111ediation. The research effort is di-iveu by the 11eed to 
provide the opportunity for stlStainable competitive 
advantage in global markets. 

Sector Context, Dynamics and Outlook 
The meat, daily and aquaculmre industries are 
Australi a's fourth largest direct export earners and are 
an important underpi1ming of the viability of the 
$44 billion food-processing indusny. These indusu·ies 
also make a major contribution to national wellbeing 
by providing high quality and safe products, and are a 
mainstay of Australian rural life, social in.frastmcmre 
and employment. Collectively they are highly productive 
and focused on performance in global markets. 

Continued prosperity in this sector will come from 
providing premium food products to increasingly 
affluent and discerning niche markets. The sector is 
answering the challenge of profitably growing export 
oppormnities through the development and marketing 
of a wider va riety of quauty, safe, hygienic and 
nutritious products. Industries are taking steps to be 
quality assured from paddock to plate, and increasingly 
are providing products to tighter consumer specifications 
(ranging from eating quality to responsible stewardship 
of the environment). 

The sector is predicted to build export markets worth 
close to $8 billion duri11g the neA1: triennium, with cotal 
turnover rising to $ 15 billion. The red meat, dai1y and 
aquacu.lture industries are export-oriented with more 
than 70% of overall production being exported. Pig 
and poultry industries have an export-replacement 
value of $2 billion. 

R&D investment: The seccor enters the trienniw11 
after a period of mixed fortune in the face of recent 
well-publicised difficulties in global meat markets. In 
contrast, dai1y and aquaculture performance bas been 
sound. Medium to long-term prospects for all 
industries of the sector are sound. Already beef exports 
are responding to better prospects in th.e international 
market, with sheep meat exports holding their groLmd. 
Globally, pig and goat meat consumption will rise 
significantly over the next three to five years providing 
new opportunities for Australian product. Dai1y 
production, and growth in export markets, will 
continue strongly, achieved in large measure by further 
strncturnl adjustment. Aquaculture eA'P0rts demonstrate 
sol.id strength of demand, with mediwn-term prospects 
being ve1y good, especially if the indusny is able to 
diversify its markets. 

\¥ ith this recove1y in global market prospects, the 
sector will rebound. It is anticipated that investment in 
R&D will renirn to previous levels, although structural 
changes and a focus on cost effectiveness will see 
change in the pattern of invesnnent. The relative 
importance of ru.ral R& D corporations will decline 
as di rect, corporate investment increases. 

Uptake ofR&D: Concentration and competition 
have come into focus as the Australian food processing 
and agricultural sectors continue to indusn·ialise, with 
forms and processing operations expanding in size, 
beco1ning more specialised, and relying more on direct 
conu·acmal methods for buying or selling agricultural 
commodities and manufactured inputs. 
Concentration-a sharp decline in the nwnber of 
buyers or sellers in an indusuy-may limit competition 
and affect prices, depending on such factors as ease of 
enny mto the market, availabiuty of substitutes for the 
products and the natme of riva!Jy among existing firms 
in the market. 

Broad su·uctw-al changes associated with 
industrialisation also raise issues wirelated to 
competition and market prices, such as environmental 
concerns involving large livestock operations or 
processing plants. It is also resulting in the top 
producers and processors becoming more concerned 
about directly capmring the benefits of R&D, and in 
a manner more exclusive (and thus conferri11g 
competitive advantage) tl1an through the rural 
R&D corporations. 

In this envirorunent, the sector has changed tl1e nam re 
and scope of its relationship with tl1e market. This has 
been necessaiy to maintain strategic, longer-term co­
investment with clients in CSIRO research . This 
change will consolidate in tl1e next trienniw11. 

Other drivers: All industries of tl1e seccor face three 
major challenges over tl1e next I O years. These are to 
be competitive in tl1e g lobal trading environment, to 
achieve ecologically sustainable development and to 
operate profitability. 

The sector also operates witl1i.n constraints. These 
include a need fo r continuing and more rap.id 
strncni ral adjusonent of most industries in response 
to global-market standards and competition, confucts 
between natural resomce use and conservation 
objectives of different stakeholders, and complex 
and confusing internal indust1y strucmres that result 
in long communication chains and relatively slow 
response times. 

Whole-of-value chain integration remains a major 
challenge and opportunity for tl1e sector's indusu·ies. 



R&D providers: CSillO has the largest research body 
se1ving the sector's industries in Australia, with a 
portfolio of strategic, collaborative and contract R&D. 
State government departments· (and some universities) 
provide complementa1y R&D se1vices and a significant 
extension activity. Private-sector R&D is relatively 
minor, but growing as industty players restt·ucture into 
larger business entities. Private provision of extension 
(techn ology uansfer) services is growing. 

SECTOR STRUCTURE 

C MarketAcces:.,_ Deve lopment -

f Sustainable.Avelopme nt -

" Profitability & Competitiveness 

I 
MDAS: 

Animal performance 
and welfare 

MDA6: 
Improved production 

efficiency 

-

MDAI : 
Australia's 

animal health 
status protected 

MDA2: 
Consumerism 
and product 
development 

MDA3: 
Sustainable 

management systems 

MDA4: 
Minimising the undesired 

Impacts of production 
and processing 

Strategic research for sustainable competitive advantage 

CSillO is a major supporter of collaborative R&D 
efforts. Collaborative projects facilitate teclmology 
u ansfer and provide a cost-effective mechanism for 
individual. producers and companies to access CSIRO's 
nnique capabilities. There is increasing emphasis on 
addressing the research needs of se1vice providers, 
consultants and manufactured inputs providers, rather 
than individual producers per se. Appropriation 
(government) funds support pre-competitive research 
aimed at delivering sector-wide benefits and national 
wealth creation. 

Planned Achievements 
T he research p la1med for the sector aims to develop 
technologies and systems that will help industty 
enhance international competitiveness, ecologically 
sustainable deve lopment, reduce the risk and 
consequences of disease outbreaks, expand market 
access through product development and researching 
conswuer demand, and enhance efficiency and 
profitability of the industty. The sector plan consists of 
six components (see diagram) that address these issues. 

A major challenge for the sector is to ensme that each 
component relates to and corn plements each of the 
other components. It is expected as the uie1mitun 
progresses that there will be an increasing flow of 
constituent teclmologies into integrated systems. For 
example, knowledge gained in understanding animal 
genetics and producing superior animals will be 

MEAT, DAIRY AND 

integrated with nnderstand ing of impacts such as 
grazing pressmes to produce holistic, sustainable 
management systems. Similarly, development of 
pasture teclmologies coupled with knowledge of 
consumer trends will allow for better formulation 
of breeding objectives and management stt·ategies. 

Over the course of the t1·ie1miu111, it is intended that 
the research portfolio will shift away from a production 
emphasis to provide more focus on sustainable 
development, market access and development, and 
profitability an d competitiveness. T b.is requires the 
development of better skills of integration and a 
greater use of systems approaches. 

The sector also has Stl"ong linkages with other csmo 
sectors. T his includes joint management of the 
interface with the Food Processing Sector. Long­
standing linkages exist with other production sectors 
such as Field Crops, and Textiles, Clothing and 
Footwear. Increasingly the sector will need to 
strengthen linkages with the Biodiversity, and Land 
and \iVater Sectors, thus ensuring that essential 
biophys ical research of these sectors is integrated with 
management systems development within the Meat, 
Dai1y and Aquaculture Sector. 

I. A11i111al bealtb 
O11tco111es: Protect ion of Austt·al ia's animal health status 
allowing continued tt:ade in agricultural products and 
access to important international markets. 

Outputs: Jew and improved diagnostics for detection 
of exotic, emergent and endemic diseases, and naniral 
toxicant5. Rapid diagnosis of and management 
recommendations for exotic, emergent and endemic 
disease outbreaks. Design of integrated farming 
practices that maintain animal health and reduce risks 
of disease outbreaks. Formulation of new plans and 
policies by national and State agencies for the 
management of animal diseases of national and 
international significance. 

Develop111eut of R&D capacity: Increased emphasis will 
be placed on the development of novel means of disease 
investigation through the use of new technologies in 
recombinant DNA and molecular biology. 

2. Consumers and products 
Outcomes: Creation of new business opportunities 
identified through an understanding of consumer 
requirements in key markets. Marketing and 
consumption of new and improved products of 
high quality and safety. 

Outputs: Knowledge of trends and drivers of food 
choice in domestic and key export markets, including 
aspects of risk acceptance. Strategies to pred ict and 
respond to consumer concerns. On-farm and off-farm 
production and processing strategies to respond to 
consumer demands in relation to both traditional and 
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novel foods. Iru10vative processing and process 
engineering systems for beef. Management strategies 
incorporating improved understanding of the linkages 
between on-farm and off-farm food safety. 
Development of new products. 

Development of R&D capncity: Increased emphasis on 
risk management will be applied to enable better 
management of issues such as food safety. Skills to 
integrate information from consumer science with meat 
science and breeding and production teclmologies will 
be developed. 

3. Management systems 
Outco111es: Adoption of new management systems and 
policies that better integrate economic, environmental 
and social objectives. 

Outputs: Improved understanding o f ecosystem 
functioning and strategies to maintain the resom ce 
base and biodiversity. Strategies and policies that 
better integrate production , enterprise profitability 
and natural resource management. Improved capacity 
of landholders and other stakeholders to manage 
natural resources more sustainably. 

Develop111ent of R&D cnpncity: Current strengths in the 
productivity aspects of sustainability at the enterprise 
level wiU be matched by development of ski Us at 
catchment and region ,11 scales. Developing a systems 
approach to production, incorporating economic and 
social sciences. 

4. Mi11i111isi11g undesired impacts 
Outcomes: Adoption of viable production and processing 
procedures that minimise undesirable social, hw11an 
health and environmental impacts o f the sector's 
industries. Identification and imp rovement of on-site 
and off-site impacts affecting soil and water, biodiversity, 
and habitats. 

Outputs: Better processes to improve identifica tion and 
quantification of w1desirable impacts of production and 
processing. Improved methods of controlling weeds 
and feral artimals. Replacement tools and management 
strategies that reduce the use and negative impacts of 
chemicals and pharmaceuticals. 

Development of R&D capncity: G reater emphasis will be 
placed on landscape-scale ecological relationships and 
resource economics. 

5. A11i111al performance anti welfare 
Outcomes: Improved animal per formance achieved by 
improving the inherent capacity of animals to resist 
d iseases and parasites, and their suitability in modem 
management systems. 

Outputs:· Genetic strategies co develop animals with 
superior yield, product quality and disease resistance. 

Integrated technologies for the contrnl of parasites in 
meat animals. Im proved understanding of stress effects 
on animals. Strategies to reduce stressors and enhance 
welfare. Application of the emergiug biotechno logies 
and gene technologies for higher animal performance. 

Development of R&D capncity: Current skills will be 
matched by the development of a capacity in fi.mctional 
genomics and a strengthening of molecular quantitative 
genetics capacity. 

6. Improved production efficiency 
Outcomes: Increased production efficiency, feed 
utilisation and more effective feed management. 

Outputs: N ew feeds and feeding systems. Pasture 
plants and crops with improved nutrient quality. 
Decision support tools for feed management. 

Developmeut of R&D cnpncity: The current skills base is 
adequate in most aspects of this component. H owever, 
greater effort will be placed on the integration of R&D 
outputs in tbe p roduction of decision support tools. 
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RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component Income 

Direct Appropriation 

I . Animal health 22 491 

2. Consumers & products 11 536 

3. Management systems 14 496 

4. Minimising undesired impacts 18 6 18 

5.Animal performance & welfare 19 648 

6. Improved production efficiency 14 888 

Grand total IOI 676 

Division 

Direct Appropriation 

Animal Health 

Animal Production 

Centre for Mediterranean Agricultural Research 

Entomology 

Food Science 

Health Sciences & Nutrit ion 

Land & Water 

Marine Research 

Maths & Information Sciences 

Plant Industry 

Tropical Agriculture 

W ildlife & Ecology 

Grand Total 

•E.i:rer1111/ 1·even11e for research 1111d service.<. 
"Includes otbe1· exte11111/ revenue 1111d retained earnings 

Sector coordi11ato1' 
M r Shau□ Coffey, CSIRO Tropical Agriculnire 
Tel: +6 1 7 4923 8 182, fax: +6 1 7 4936 1034 
Email: shaun.coffey@cli.csiro.au 

30 806 

17 543 

289 

4 371 

6 884 

2 335 

803 

6 677 

762 

5 262 

22 880 

3 066 

IOI 676 

Income 
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Planned Expenditure** 

R&S Revenue* 

22 842 46 9 10 

7 104 19 066 

6 503 2 1 642 

9 206 28 5 17 

8 684 28 824 

12 110 28 692 

66 450 173 651 

Planned Expe nditure** 

R&S Revenue* 

26 048 58 455 

7 969 25 737 

0 3 13 

3 296 8 002 

8 9 10 16 006 

986 3 327 

4 14 I 240 

2 9 14 9 607 

375 I 172 

3 934 10 658 

10 359 34 574 

I 244 4 559 

66 450 173 65 1 



Agribusiness 

TEXTILES, CLOTHING 
AND FOOTWEAR 

The industries covered by the sector are experiencing 
great change. Wool production is undergoing changes 
in response to the McLachlan Task Force Report and 
the subsequent comprehensive analyses of the industry's 
future directions. The cotton industry is facing limits 
to its growth in the present production areas due to 
water availability and chemical usage, and sections of 
the sector's industries are adjusting and restructuring 
to manage the proposed tariff reductions in 2005. 

The Textiles, Clothing and Footwear Sector's 
Investment Plan is designed to both lead and address 
these changes tlu·ough three key drivers: product 
innovation in textiles and leather to meet consumer 
demand, diversification of the R&D portfolio and 
ecological sustainability of namral fibre production. 

The plan for 2000-03 has been developed tlu·ougb. 
tl1e Sector Advisoty C ommittee's active participation 
in tl1e prioritisation process and its involvement with 
the CSIRO Sector Committee. The plan provides a 
template for connecting production research in wool, 
cotton, hides and skins with research into tl1e 
processing of m ese fibres and raw materials, and a 
platform on which to suucmi-e a comprehensive 
R&D portfolio focused on facilitating irmovation 
and technological development in fibre production 
and textile and leather processing in Australia. 

The prioritisatio11 process has produced a balanced 
portfolio of strategic and tactical research with 
teclmology-traJ1Sfer initiatives and tl1e delive1y of 
services to the fibre-producing industries for textiles, 
clothing, footwear and leather. The plan recognises 
the importance of bioteclrnology in both sheep and 
plant production to ad dress issues associated witl1 
COJ1SU1ner demand for llllique m aterials and the 
sustainability .of fibre production. 

T he Sector Adviso1y Conunittee supports the plan's 
focus and strucmre wllich emphasise the importance 
of infonnation transfer and teclm ological developments 
along the whole supply chain from fibre producer to 
consumer. In this respect, me committee welcomes tl1e 
inclusion of cotton product.ion into the sector because 
this is consistent witl1 m.e supply-chain approach 
underpin ning tl1e sector's sttucrure. 

T he strong ernphas.is on the supply chain and production 
innovation is complementary to the Governmen t's 
policy to encourage innovative teclmologies, which 
enable tl1e development and production of new textile 
products. In tllis respect, tl1e comnlittee endorses the 
diversification of the sector's portfolio into research on 
fibres other than wool and into blends of wool with 
cotton and synthetics. The committee is particularly 
conscious of the importance of R&D into the 

TEXTILES , CLOTHING AND FOOTWEAR 

ecological as well as the economic sustainability 
of natw-al fibre production in Australia. It strongly 
supports the scope and content of tl1e R&D program 
in these areas. 

The committee will be supportive of CSIRO initiatives 
that facilitate outcomes from the Government's Action 
Agenda process and the 2000 Su·ategic Investment 
Program for textiles, clotlling and footwear. The 
committee believes the opportunities presented by the 
Government's investment program can assist the 
diversification of the sector's research portfolio and 
assist the Austt·alian industry to take advantage of the 
oppornulities in information teclmology, supply-chain 
m anagement, itmovation and techno logy development. 
In di.is respect the increasing involvement of the sector 
with tl1e dom estic textiles, clothing and footwear 
indusu·ies in collaborative R&D programs is welcomed. 

The conunittee is fully committed to the 
implementation of tl1e plan and is keen to facilitate: 

• the establishment of an accoU11t management system 
wllich add resses tl1e needs of the textiles, clotlling, 
footwear and leather industries 

• marketing of the sector outcom es 

• diversification of the R&D program 

• prom otion and adoption of outcomes wllich address 
the ecological sustainability of namral fibre p roduction. 

The committee and I fully support tl1e plan and are 
confident it will set the innovation agenda. for tl1e 
sector and the Australian textiles, clotlling, footwear 
and leatl1er industries for the next decade, and look 
forward to facilitating its implementation. 

Jolm Blood 
Chair, Textiles, C lotliing and Footwear 
Sector Adviso1y Committee 

Textiles, Clothing and Footwear Sector Advisory 
Committee: 
John Blood, (Cbnir) Textile & Gn1111e11t Consultnnt; Dnvid Amhony, 
Ausrott; Dnvid Boyd, Clyde Agric11l11we Li111ited; 'Ii-evor Dnwson, 
Rock/ea Spi1111ing Mills Pt:j Ltd; Guy Fit:zbnrtlinge, Tbring Pnstoml 
C1m1pn11y; Collette Gamsey, Da11id Jones Limited; Kmberine Kennedy, 
Tbe Woo/mark Company; Mm·gm'tl Moroney, Margnret Moroney Pty 
Ltd; Li11dsay Packer, Packer Tn1111ing; Colin Sleep, Natirma/. Mutual 
Funds Manngement; B1·i1m van ROl)ye11, Ausn·nlian Country Spinners; 
Associate Pmfesso,· Andrew Viuml, University of Melbourne 
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TEXTILES, CLOTHING AND 
FOOTWEAR 

The Textile, Clothing, Foot:wear Sector delivers research out­
comes that ensure the eamomic and envirrnnnentai s1tstai11ability 
of Australia '.r natural fibre p1·od11ci11g and leather indwtries 
and facilitate the intenzntirnznl competitiveness of its te:t.tile, 
clothing, footwear and leather i11dmtries through the 
delivery of innovative processes mu/ p1·od11cts. 

Sector Context, Dynamics and Outlook 
The industries represented by the sector are passing 
through a period of significant change-the rejuvenation 
of the textiles, clothing, footwear and leather industries 
and the restrucniring of the wool i.ndustiy in the light 
of d1e M cLach.lan Task Force Report. Increasing cotton 
production is creating new chaUenges. 

The industries have changed signific:.mtly over d1e last 
decade following d1e refonns of the Button Plan and 
have been rest.mcniring as protection has decreased. 
\Vhile productivity and investJnent are now increasing in 
a number of indt1St1·ies, such as in high quality m1cl fashion 
apparel, m1cl in interior and industrial textiles, there has 
been a decline in d1e production of cheaper apparel and 
footwear manufacrure. It is difficult for the AusnaLian 
manufacrurers of such items to compete against the 
impo1t of such goods from countries with lower cost 
structu.res. The turnover of die industries is increasing, 
now nearly $JO bi.LI ion, as is d1e expo1t value of goods 
($3 billion) which is arow1d 6% of d1at of total 
manu.factw-ing. The industi·ies account directly for 77 000 
jobs (d1e estimated 2 5 000 to 5 0 000 oucworkers and 
those involved in d1e retaiLing sector are not included in 
these data). It is Govemment policy to remove tariff 
protection in 2005. To assist d1e indusn-ies to adjust to die 
proposed reductions d1e Govenunent has engaged wid1 
inclust1y to develo p an Action Agenda-a sti·ategic plan 
for 2005 and beyond- and has ea1markecl a $770 million 
financial assistance package over d1e next five years to 
encourage im1ovation, value-adding and export growd1. 

Australia continues to expo rt most of its cotton, wool 
and woolskins and 45% of its cattle hides in unprocessed 
fo rm. The bjgh cost structures o f Australian indust1y 
and d1e hjgh impott duties imposed by m any countries 
on yarns, fabrics and leather goods makes it d ifficult 
for Australian com panies to compete against low­
labour-cost counti·ies. Thjs siniation is exacerbated by 
AustraLia's relatively small domestic market. Though 
d1.ese handicaps may d iminish over time as LiberaLisation 
of world trade occw-s and die cost strucniTes of d1e present 
cheap-labour counti·ies increase, t.l1e way forward for 
tl1ese Austi·alian indusnies is in d1e production and 
marketing of high quaLiry, irn1ovative and distinctive 
products. The presen t industi·ies will continue to grow 
as d1ey becom e more innovat ive, quality conscious and 
producers of niche products d1at capnire Australia's 
lifestyle and design capabiLities. 

Tbougb wool's market sh are o f textile fibres is about 
3 %, wid1 cotton and syntl1e tics having respectively 
around 43% and 53% ofd1e world fibre market, 
AuStJ·alia produces over 70% of d1e world's appare l 
wool. During the last decade, Australian cotton 
production has increased substantially and , though it 
is relatively small by world standards, AuStJ·alia is the 
third largest exporter of raw cotton. \Vhi le m ost large 
cotton-producing countries also process the ir total 
c ro p, Australia p resently processes around I 0% of its 
cot ton to yarn. In addition to hides and skins Australia 
is also a major supplier o f wet-blue leather (pa1t 
processed bovine leather) to world m arkets. The 
demand for Leam er products, especially for sh oe uppers 
and upholstery, bas increased as living srnndards rise in 
Asia: 55%-60% o fhjdes, 10% ofwoolskins and 45% 
of d1e available kangaroo skins are processed to leathe r 
in Australia. The arnrnal export value of raw wool, 
cotton, hides and skins is around $5 billion. 

Like all commodities, wool and cotton are experiencing 
downward price pressures. In conti·ast to m e expansion 
of d1e cotton inclust1y, wool production is cleclini11g as 
p roducers leave ili.e land or change to cropping. \Nhi]e 
many wool producers are able to make a good return 
on investment by adopting professional managem ent. 
and bus iness skil.ls, up tO 40% of wool growers may be 
forced from ilie indust1y clue to unmanageable de bt 
and d1e inability to manage the cultura l changes 
require d to stay viable. 

The M cLachJan review of d1e wool industJy identified 
d1e need for significant cultural and structural changes 
to m e wool business system and heralded a refo1111 o f the 
management strucnire of d1e wool industiy with reduced 
Government involvement. Despite die present weak 
demand, raw wool expo1ts are still wo1th nearly $3 billion. 
Only 15% of Ausa-alia's wool clip is processed in 
AustraLia to top (wool which is scoured and combed) and 
only around 1.5% is processed tlu·ough to yam. \Vool 
marketing, distribution and processing are complex, 
and characterised by lack of vertical integration from 
the time wool leaves d1e fa rm gate. There is inadequate 
conm1tu1.ication along tl1e pipeLin e from the retailer to 
die wool grower and vice versa. The cost o f p rod uction 
and inefficiencies in marketing and disa-ibution make 
wool yarn 2.5-3 times more expensive d1m1 cotton o r 
synthetic yarns. At present, d1e re is a worldwide 
overcapacity in early stage processing due to d1e 
depressed demand. It is l.ikely d1at a rationaLisation of 
d1is element of tlie processing ch ain will soon occur 
with a number o f major companies leaving tl1e inclLJSt1y. 

Planned Achievements 
The sector plan is clesig11ed to encompass d1e supply 
chain from fibre and raw m ater ial production tlu·ough to 



the production of consumer products and is based on 
six strategic issues. There is a strong em pbasis on the 
delive1y of products to target markets and customers. 
In those strategies addressing ecologically sustainable 
production issues (Components 2 and 4), outputs are 
directed to wool and cotton growers or to companies 
an d organisations that can uanslate the outputs into 
products for enhanced wool or cotton production . 
The manufacmre of textile and leather products has two 
elements-one focused on processes (Component 5), 
the other on tbe development of n ew and innovative 
products (Component 6). The importance of maintaining 
an Australia free from diseases that may adversely affect 
wool production or wool's access to overseas markets 
is addressed in Component l. The links between fibre 
and raw mate rial producers, processors and the market 
place are encompassed in an overarching strategy 
(Component 3) which bridges the production, the 
processing and product development elements of the 
phm. This component addresses infonnation flows up 
and down the supply pipeline as well as the movemem 
of materials from the producer to the final consumer. 

The sector has linkages with CSIRO's Meat, D ai1y and 
Aquaculmre Sector, and Land and , ,\Tater Sector on 
issues re lating to the sustainability of fibre production. 

Tbe key drivers for the sector's portfolio are: stimulate 
consumer demand for wool, cotton and leather by 
focusing on new products and enabling processes; 
strengthen Australian wool and lead1er production and 
processing in terms of economic, ecological and social 
sustainability; provide technologies for the sustainable 
production of high quality cotton with reduced 
demands for pesticides, herbic ides and water; and 
address d1e technical and innovation needs of the 
Australian textiles, clodling, footwear and leather 
industries by increased activities in wool blends, 
cotton, synthetic fibres, leather, high quality and 
easy-care apparel and industrial and teclulical textiles. 

I. Disense 111a11agement 
Outcomes: Consumer acceptan ce of Australian. wool 
an d its access to wo rld markets based on freedom 
from disease agents and pesticide residues. Adoption 
of sophisticated diagnostic tests and se1v ices for animal 
diseases. Demonstrated preparedness to meet incursions 
o f new animal diseases. 

Outputs: Improved diagnostic tests for animal diseases. 
Teclmology to enable reduced pesticide usage. Regu lar 
provision of teclmica l and science-based policy advice 
to national and State a11imal health agencies and their 
activities. 

2. Animal fibre and leatber 
Outco111es: Increased use of decision support systems 
that assist producers of wool, llides and skins to increase 
profitability in an ecologica lly sustainable manne r. 
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Outputs: D ecision support systems for integrated 
grazing, nutrition, pest and parasite management. 
New teclmologies and management practices for reduced 
methane enlissions from sheep and for improved control 
of foxes and rabbits an.cl of internal and external 
parasite control. Release of sheep resistant to blowfly 
strike. New perennial grass varieties. Biological contro l 
of the free-living stages of parasitic wonns on pasmres. 

3. Prod11ctio11-processi11g pipeli11e 
Outcomes: Adoption of objective criteria that define 
the qualities of wool, cotton and leather through the 
supply chain and en able producers and processors to 
better meet d1e requirements of consumers. Supply­
chain e fficiency is enhanced by such adoption. 

Outputs: Objective-based sheep breeding programs. 
M erino sheep producing fine r wool with increased 
fleece we ight. Optimal wool-clip preparation and 
consignm ent building. Instrumentation and 
measurement systems to complete ly specify raw 
wool and cotton . Tew teclmologies for on-farm 
wool measurement. P rocessing of long low crimp 
wool. Improved spirulin.g performance for cotton-wool. 
blends. A new tllickness measuring system for lead1er. 

4. Cotton 
Outcomes: High quality cotton will be produced in an 
economic and ecologically sustai11able manner tl1rough 
tl1e integration of improved agronomic, varietal, pest 
and weed management teclmologies into d1e 
production system. 

Outputs: Control o f H elicoverpa spp. on cotton witl1 
reduced use of pesticides. An enhanced cotton Logic 
decision support system linking agronomy, pest and 
he rbicide management and new cuJtiva rs . . Models to 
describe die re lationship between pests and cotton 
crops. High yielding cotton varieties . .Pest and 
herbicide resistant cottons. Enhanced knowledge of 
cotton plant physiology. Dry season cottons suitable 
for n orthern Australia. 

5. I1111ovative processing 
Outcomes: Increased productivity and product quality 
achieved by loca l adoption of processing inventions and 
irn,ovations. Increased local and international demand 
for Australian raw materials and processed goods. 

Omputs: Educational programs based on technology 
transfer in.itiatives; consulting and testing setv ice 
reports. Textile and leathe r processes d1at requ ire lower 
inputs of water, chemicals and energy and produce less 
waste . Functional polymer finishes for wool, cotton 
and d1eir blends. A new wool carbonising process. New 
dyeing teclmologies for wool and cotton. Non-wovens 
with improved web structnres. New bleaching 
teclmology for cotton. Teclmologies d1at reduce 
processing times in leather making. Leathers with 
increased strengtl1. 
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6. New co11s11111er products 
Outcomes: New and i.Jmovative textile, apparel and leather 
products that meet consumer needs and demands. New 
produces derived from OptimR fibres. Machine-washable, 
easy-care products from pw-e wool and wool blends. 

Outputs: Tew OptimK fibre types. A high production 
OptimR plant. New mercerising teclmology for cotton. 
New shrink-proofmg tedmology. New yarn strnctures. 
H igh performance yarns for technical texti les. High 
speed cotton-yam spinning systems for wool-cotton 
blends. Solospun teclmology for the short staple 
spinning systern. Jew setting teclmologies. Acoustic 
and thermal insulation batts with enhanced properties. 
Fabrics for Liquid filtration and paper making. 
vVaterproofed leathers. Procedmes for producing high 
quality upholste1y furnishings. Test procedures for 
specialised industrial footwear. 

Deve lopment of R&D Capacity 
The sector draws on a diverse range of scientific 
disciplines that cover all aspects of wool, cotton and 
hide production, and wool and leather processing. 

The development of decision support systems for both 
wool and cotton production in.creases the capacity to 
l.i.Jlk: issues within total production systems and identify 
problems that lie within them, as well as providing 
opportunities for i.Jmovation at the interface between 
information technology and complex production 
systems. The sector will continue development and 
expansion of its skills base to support initiatives for the 
sustainable production of wool and cotton. 

Genetic modification of plants and animals, including 
the development of transgenic organisms, is causing a 
sea change in agriculture, and the sector will enhance 
its skills base in these areas for advantage to Australia. 

The sector will also diversify into cotton and synthetic 
textile processing, as well as into the development of 
i1movative consumer products .including those for the 
interior, teclmical and non-woven textile sectors. 
Diversification will include the development of 
innovative blends of wool with cotton and synthetic 
fibres. These activities will requfre the development 
and acquisition of a wider set of skills in textile 
teclmology, textile design and textile engineering. 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component 

I. Disease management 

2. Animal fibre & leather 

3. Production-processing pipeline 

4. Cotton 

5. Innovative processing 

6. New consumer products 

7. Biometrics 

Grand total 

Division 

Animal Health 

Animal Production 

Direct Appropriation 

3 683 

19 3 18 

16 571 

11 807 

9 5 16 

23 984 

148 

85 027 

Direct Appropriation 

3 683 

24 688 

Centre for Mediterranean Agricultural Research 

Entomology 

289 

2 598 

148 

14 073 

35 639 

3 9 10 

Maths & Information Sciences 

Plant Industry 

Textile & Fibre Technology 

Wildlife & Ecology 

Grand to tal 
*E.t1er11nl re1.1en11e for resean.,·h and services . 
.. fod11des other 1·xter11a/ rewm,e and ntnined enmings 

Sectot· coordiuator 

85 027 

Dr Peter G Gordon, CSillO Textile & Fibre Teclmology 
1e l: +61 3 5246 4 104, fax: +61352464861 
Email: peter.gordoo@tft.csiro.au 

Income Planned Expe nditure** 

R&S Revenue* 

2 955 6 640 

8 543 28 593 

6 646 23 422 

18 08 1 30 735 

6 294 15 8 14 

16 160 40 336 

73 224 

58 751 145 762 

Income Planned Expenditure** 

R&S Revenue* 

2 955 6 640 

9 100 34 134 

0 3 13 

5 474 7 953 

73 224 

15 202 30 430 

24 050 59 885 

I 897 6 183 

58 751 145 762 



Environment and 
Natural Resources 

BIODIVERSITY 

The CSIRO Biodiversity Plan is an exciting package 
of research, which ,,~ll make a significant impact on 
the conservation, and use of Australia's biodiversity. 
Demands for a reliable and credible science base to the 
decisions that governments, businesses and people have 
to make about biodiversity have never been stronger. 
These demands arise from the realisation that much of it 
is disappearing or threatened, but that we want to keep 
it for its cu ltural importance and because it is the basis 
for so much of our economic wealth. The new 
Enviromnmtal Pn;te.ction and Biodiversity Conservation 
Act I 999 is a major reflection of the importance of 
biodiversity in Australian affairs today. 

Visions of a future AustraLia that deLivers high quality, 
profitable food to the rest of the world absolutely 
depend on developing more sustainable production 
systems. Biodiversity, and the biological .ftmctions it 
performs, has a central role in renewing the resomces 
that support sustainable production. \\forking with 
govemment, producers and the community, the sector 
will deliver integrated knowledge, understanding and 
practical measures to help Australia move towards 
achieving this vision. A new area of work, on 
characterising and econot1ticaily valuing the services 
that ecosystems provide for people's benefit, will have 
a major impact on how Australians perceive biodiversity. 

Visions of a future Australia as a major drawcard for 
international visitors depend on landscapes that retain 
their Australian identity, largely thsough the unique 
plants and animals, which inhabit them. The sector 
will deliver pathways for en suring the conservation 
of threatened species and communities, especially in 
pbces where landscapes are used for agriculture or 
tourism, or where they are threatened by pests, 
weeds or diseases. 

The sector will also deliver knowledge about the 
basic building blocks of our biodiversity: our native 
species and where they are found. Building the national 
collections and making the information they contain 
available to anyone, in easy-to-use formats, is an 
important CSIRO function. 

Acltieving on-the-ground outcomes for biodiversity 
requires integrated efforts on behalf of governments, 
the private sector and commrutities, built upon an 
accessible knowledge base. CSIRO's research in the 
sector balances efforts directed at all these players, 
drawing on its extensive multi-disciplinaty expertise 
to help those implementing land management to 
deLive.r better biodiversity outcomes. A new area of 
work on assessing the ecological impact of genetically 
modified organisms (GMOs) will exemplify this 
approach. It will develop frameworks for Australia to 
better gauge and manage GMOs so that we capmre 
their potential benefits without doing irreparable 
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ecological harm. The case studies on particular GMOs 
that will accompany this research will deliver practical 
advice to governments, industries and research agencies 
concerned with th.ese innovative developments. 

In working with the sector to develop this plan, the 
Sector Adviso1y Committee has been impressed with 
the sector's plans to aim directly at the areas of greatest 
need for Australia's biodiversity research, whether or 
not these am strongly supported by paying clients. 

The committee keenly supports tl1is plan, and I look 
forward to following its implementation through the 
next three years. 

Robyn Kruk 
Chair, Biodiversity Sector Advisory Committee 

Biodiversity Sector Advisory Committee: 
Rol,yn Kruk, (Chnir) NSW Pnmrierr Department; Leith Brmlly, Fn1111er; 
Karen Grndy, Business Carmril af Austrnlin; Stephen H11111er; Environment 
Austrnlin; inn Kennedy, Inn Kem1edy and Ass()(intes; Ray Nins, T,Vurld 
W'ide Fund for Nnture; Henry Nix, Centre for Reswrre & Envirom11e111nl 
Studies, Austrnlinn Notiannl University; Gmeme O'Neill, Freelance 
Science l#·iter; Ian Tbm11pSfJn, Nnturnl Reso1rrces lvf111111ge111e11t Policy 
Division, Agrimltw·e, Fishei-ies nnd Furest1J~A11m11li11 
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BIODIVERSITY 

The Biodiversity Sector addresses the conservation, 
management rmd sustainable use of the 11atirm '.r biological 
resources and, in particular, the links bet:Ween biodiversity 
a11d ecosystem sustai11ability. It 1mderpi11s the emerging 
trend in i11d11st1y of triple-botto111-li11e reporting (succeeding 
J1,1m1cially, ecologically and socially). 

Sector Context, Dynamics and Outlook 
Australia's biodiversity is its greatest natmal asset, under­
pinning sustainable use of its land and emiching the lives 
of its people. Its continuing loss has grown into a major 
national issue, not only because people's demands for 
consetvation a.re growing, but because the loss also causes 
declines in the productivity and resilience of ecosystems. 
For example, loss of natural enemies (predators, para.sites 
and diseases) leads to pest outbreaks and declines in 
agricultural productivity; removal of native vegetation 
bas caused water tables to rise, threatening 15 million 
hectares of arable land with salinity. 

Conversely, we can manage biodiversity to improve 
the health of ecosystems. For example, we can manage 
catchments and alter aquatic food chains co prevent 
algal blooms. 

Many recent policy initiatives in the public sector 
reflect concerns about biodiversity: 

• Tbe new E11viromnent Pi·otection and Biodiversity 
ConsenJntion Act I 999 will create extra demand for 
se1vices re lating to ecosystem management and 
high expectations about biodiversity knowledge. 

• The draft national Natural Resources .i.Vlanagement 
Statement puts st rong emphasis on biodiversity and 
ecosystem function, and will drive majo r investments 
in ecologica l design. 

• The Productivity Commission (1998) identified 
'lack of understanding of ecosystem se1vices ... a major 
impediment to improving policy' for ecologically 
sustainable development. 

• All States now have policies and regulations that 
demand adequate biodiversity protection, such as 
the New South Wales Native Vegetatian Act 1997 
and the Queen.rland lntep;rated Plmminr, Act I 997. 

• The Australian L ocal Government Association 
,1dopted a ational Local Government Biodiversity 
Strategy in 1998, and local councils are responding 
with action. For example, the Port Douglas Shire, 
with csmo· and tourist operators, is developing 
strategies to protect its biodiversity and ecosystems 
on which its tourism indust1y depends. 

• Internationally, Austra lia has committed to actions 
under various treaties, such as the Co1wentio11 on 
Biological Diversity and the RAMSAR Convention 
(for wetlands). 

In tl1e private sector, industries are seeking new ways 
of managing biodiversity and ecosystems in order to 
obtain or maintain their 'Licence to operate'. Visiona1y 
companies, such as Bonlac, CRA and DuPont, which 
adopt these practices wi ll gain: 

• access to markets as consumers demand 'greener' 
products (emphasised at the recent regional swnmit 
convened by Ministe r Anderson) 

• sanction to capitalise on tl1e benefits of genetically­
modified-organism (GMO) technology 

• increases in profitabi lity as natu.ral inputs are 
substitu.ted fo r pmchased inputs 

• avoidance of tl1e costs of fixing past environmental 
mistakes tl1rough bette r ecological ru1derstanding 
and design. 

IndustJy groups are also recognising biodiversity. 
The 1999 Tourism lndustiy Summit has just agreed 
to develop a biodiversity strategy. 

In the community sector, biodiversity has become 
integrated into Landcare objectives, and the $1 .25 billion 
Natura l H eritage Trust supports community actions 
to protect and restore biodiversity. 

In 1998, recognition across tl1ese sectors translated into 
$8 million earned by CSIRO tlu-ough exte rnally driven 
research for a broad set o_f clients. The six largest 
clients, representing over 40% of tl1e demand were: 

• Environment Australia 

• the Land and \Nate r Resomces R&D Corporation 

• the 1\!Iurray-Darling Basin Commission 

• AusAID 

• tl1e AuStJ·alian Centre for International Agricultural 
Research 

• Agriculture, Fishe ries and Forestry-Australia. 

A ustralians legitimately expect CSIRO to act: 
This burgeoning public and private inte rest expects 
government-and tl1erefore CSIRO-to invest in 
research for sustaining biodiversity and ecosystems. 
Returns on this investment will flow to both the 
private and public sectors, and will be maximised by 
CSIRO working alongside government and indusay 
on murnal objectives. 

CSIRO makes a difference: CSIRO's knowledge 
is used in policy and on-ground programs. Concepts 
and data generated by CSIRO helped form tl1e first 
national State of the Enviromnent Report and were 
a key element in recent regional forest agreements, 
and underpinned tbe criteria used by the Endangered 
Species Adviso1y Council. Environment Australia's 
Biodiversity Group reports that its re lationship witl1 



the CSIRO sector 'is vital to the continued productivity 
of a large number of biodiversity group programs' 
(Environment Australia contracts to the sector are 
worth over $0.6 million. annually). 

Industry accmes tangible benefits from CSIRO's 
research. A CSIRO analysis of the sustainability of 
CRA's rehabi li tation procedures in March 1999 
brought forward its licence to operate two mines in 
the Bowen Basin. Ge netic assessment of tree species 
has brought profits to commercial forest1y operations, 
through better informed species selection and 
improved consistency in timber quality. 

Outlook: Salinisation and other degrading processes 
will continue (al.ready 560 000 hectares have water 
tables within 2 metres of the surface in the 
Murray-Darling Basin), and the habitat will become 
even more fragmented in agricultural areas. The 
demand for the rehabilitation of degraded areas is 
increasing; in response, ecological engineering and 
novel ways of managing ecosystems are emerging. 

Growing markets for clean, green products will 
drive demand for systems for accreditin g protection 
of biodiversity and ecosystems (such as ISO 14000). 
Bioprospecting wilJ increase and the demand for 
sustainable agriculture wil..l stimulate new industries 
based on Australia's biota. 

The GMO debate wilJ intensify and broaden its 
concern about possible seconda1y impacts on the 
biod iversity and ecosystem functions. As the concept 
of 'duty of care' becomes accepted, the Australian 
public will put increasing pressure on governments 
to better conse1ve biodiversity. 

CSIRO's role: CSIRO conducts 15% of the national 
R&D in this field but achieves a disproportionately 
larger impact. This is because our research fills 
significant gaps in the national portfolio-it is more 
mu.lti-disc iplinary, focusing on outcomes of national 
significance and addressing issues at large-scale and 
long time frames. 

Within this role, CSIRO is particularly noted fo r: 

• Developing and applying major new tech.nologies­
CSIRO is breaking new ground internationally in 
applying modern tecl..mologies to conse1vation 
challenges. These it1clude our molecular research 
on novel control measures for rabbits, foxes and 
aquaculture escapes, and our informatics research 
that wiU maximise the benefit of the information 
stored in our bio logical collections. 

• Providing expert, independent advice­
Governments and industries pa1ticularly seek 
CSlRO's advice to help resolve conflicts over 
natural resources, because of our J-1igh standards 
and independence. 
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• Safeguarding the national biological collections­
CSIRO develops, maintains and delivers knowledge 
from authoritative national biological collections. 
This reference standard for our diverse flora and 
fauna underpins much of the country's taxonomic, 
genetic and ecological research. 

This sector, along with the Land and Water Sector, wiU 
be instrumental in the key corporate aim of CSIRO 
achieving more sustainable outcomes for the industries 
they se1ve. 

Uptake-working in partnerships: The main ronte 
to market is tl..u·ough developing close partnerships 
with all stakeholders, including end-users, from project 
beginning to end. Th.is is illustrated in the following 
examples: 

• In response to declining productivity on farms in 
south-east Queensland, a $2.5 million project linking 
native vegetation and production involves CSIRO 
in pa1tnership with more than 30 prima1y producers, 
three State deparm1ents, Greening Austra lia and 
Birds Australia. Agency extension perso1mel are 
identified as the key to uptake and their role is 
particularly targeted in the project. 

• Guava rust, a South American disease of eucalypts 
and their relatives, could devastate commercial 
plantations and native ecosystems. A new project 
between the Australian Centre fo r International 
Agricultural Research and CSIRO wiLI assess the 
risk of guava rust in collaboration with agencies 
in Indonesia, South Africa and Brazil. In Australia, 
collaboration with state agencies such as CAL.iv.[ 
\i\Testern Australia will ensure a coordinated 
domestic approach. 

• T he Myer Foundation has awarded CSIRO $ l million 
towards a $3 million collaborative project to identify 
and va lue ecosystem se1vices in fou r key regions. T he 
aim is to better understand the benefits that Austra lia 
receives from healthy ecosystems. The project 
direction is set by an advisory board with members 
from Agriculture, Fisheries at1d Forest1y-Australia, 
Enviromnent Australia, the National Farmers 
Federation, the Land and \i\Tater Resources R&D 
Corporation, the Myer Foundation and CSIRO. 
Tb.is arrangement will facilitate uptake of policy-related 
outputs while on-grow1d partnerships in the regions 
will influence uptake at local level. 

Influencing decisions outside CSIRO: Our advice 
to others is an important mechanism for uptake. Sector 
scientists sit on more than 60 external management and 
adviso1y conunittees, influencing decisions that often 
have widespread impact. Some examples are the: 

• Commonwealtl1 Endangered Species Advisory 
Committee 

• Natural Heritage 'Hust Technical Adviso1y Committee 

y 
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• Council for Sustain able Vegetation Management 

• Farm Forestty Development Group (\iVestern 
Australia Ministerial) 

• N ew South Wales National Parks and i iVild life 
Service Adviso1y Cow1cil 

• New South Wales Pest Animal Cow1cil 

• Quarantine and Exports Adviso1y Cotmcil 

• Austt·alian Ballast " 'ater i.\11anagement 
Adviso1y Cow1cil 

• Uluru ational Park Board of Management. 

Making information widely available: Reaching 
large numbers of land managers is assisted by wide 
dissemination of specialist knowledge in use r-friendly 
forms. Development of interactive tools is an example: 
more than 2000 users, including Landcare, Bushcare 
and catclunent management groups bought the first 
edition of EUCLID, a CD -ROM on eucalypt 
identification designed for the wider community. 

Planned Achievements 
The sector plan consists of outcomes in six strategic 
areas. The benefits of investing in these areas will 
flow to: 

• the private and public sector tlu·ough cost savings 
or increased effectiveness of susta i11ability actions 
(~60% of CSfilO's investtnent and growing, 
covering Components I, 2, 3 and 5) 

• tl1e private sector, due to new economic activity 
(~5% of CSfilO's investment, in Components 
4 and 6) 

• tl1e Austra lian public tl1rough prese rvation of 
Australian native species and landscapes (~35% of 
CSfilO's investment, in Components I and 4). 

y 

State and federal govenunents invest over $ 1.6 billion 
eve1y year in achieving biodiversity outcomes. CSfilO's 
research can significantly increase tl1e returns on this 
large investment. 

The six strategic issues are: 

1. Knowledge mu/ i11fon11alics 
Outcomes: Cornmu1uties, land managers, businesses, 
govenunents and scientists better equipped to correctly 
identify Australia's native species and know where tl1ey 
are located. This represents a major quality assurance 
system for good decisions about biodiversity. 
Formation of tl1e Global Biodiversity Information 
Facility, witl1 Australia i.n a prestigious role. 

O11tp11ts: BioLi.n.k, integrated biodiversity information 
management software. Four major interactive 
identification products, tlu·ee field guides and two 
taxonomic keys. 

Development of R&D capacity: Develop expertise in 
molecular systematics and integrated data management, 
and modernise infrastrncture and facilities. 

2. Ecosystem. sustainabiliry 
Outco1JJes: Increased profitability of agricultw·e through 
enhancing naturnl biological inputs from ecosystems. A 
feasible aim is a 5% reduction in purchased inputs such 
as fertiliser, pesticides and water purification-a saving 
of many millions of dollars. 

O11tp11t.r: Cost-effective methods for mruupuJating aquatic 
ecosystems to reduce algal blooms in soutli-east Queensland. 
Management opt.ions for wheat farmers in South Australia 
and sugar growers in Queensland, wluch enhance nutrient 
cycling ru1d retention. An assessment of the fu ll set of 
economic benefits provided by ecosystems, for 
catchment conun ittees in four key regions. 

Developme:ut of R&D capacity: Develop molecular 
expertise in measming soil food-webs. Better linking 
of aquatic ecology to hydro logy ru1d geomorphology. 

3. Regional-nalio11al sustainability 
O11tco1t1es: This is strongly linked witl1 Lind and 
Water Sector Component 8. More sustain ab le land 
use in Austra lia tlu·ough better linking of ecological 
considerations witl, economic and social pla1ming by 
government and conunu1uties togetl1er. Investtnent in 
better pla1mi.ng means tl1at Australia can make tl1e 
most of its natural resources whi le avo iding expensive 
rehabilitation in the future. 

O11tputs: Quantified trade-offs betv.,een economic, 
social and environmental goa ls for local communities 
in tl,e gold fields of Weste rn Australia, weste rn New 
South Wales and tl1e Ord-Bonaparte region. 
Prediction. of the benefit of revegetation in tluee 
catclunents of the Murray Darling Basin. 

De11elop1nent of R&D cnpncity: R&D capacity will be 
enhanced by developing geograpluc information 
systems technology for trade-off algorithms. Fostering 
links witl1 resource economists in otl1e r agencies. 

4. Co11servalio11 and use 
Outcomes: Achievement by State and federal 
govermnents of tl1eir conservation goals by securing 
threatened species and communities outside nature 
reserves. Growth of agricu lture and forest1y industries 
tlu·ough tl1e use of new native genes and species. 

Outputs: Tecluuques tliat ensure tl1e sULv ival of small 
populations of endangered species in grasslands. 
Genetically compatible plant lines identified for use 
in practica l restoration by State agencies. Improved 
germplasm that increases tl1e yield and quality of tea 
uee oil for tl1e essential oils industty. 



Develop1llent of R&D cnpncit:y: Increase the use of 
molecular tools and developing statistical expertise 
in large-scale pattern analysis. 

5. Pests, weeds and diseases 
Omco1J1es: .More secure conse1vation of species and 
natunl conuimnities through reducing losses caused, 
in particular, by rabbits and foxes, mimosa an d bitou 
bush, and Phytophtbora and guava rnst. Cost savings 
for agencies miming control programs through bet ter 
techniques for assessing risks and priorities. The 
Victorian Govenu11ent alone spends $1 7 million 
aruiually on enviromnental pests and weeds. 

Outputs: l 1111mu1ocontraception vaccines for rabbits 
and foxes at field-release stage, and development to 
commercialisation of sterile fe ral technology, for the 
aquaculture indust1y. Assessment of the potential 
impacts of nationally significant weeds and 
technologies to reduce their impacts. 

Development of R&D capacity: Generate fundamental 
science and teclmologies for biological control, develop 
systems to integrate biological controls with other 
management approaches, and develop risk assessment 
frameworks. 

6. Sustainable to111•is111 
Outcomes: Increased revenue (-$10 million) from 
tourism in three regions (north Queensland, Tew 
South Wales south coast and in Papua New Guinea) 
with a third of that revenue used to fund conse1vation 
by substituting for public fw1ding. Growth in gross 
regional product (5- I 0%) from tourism in three 
regions (in north Queensland, coastal New South 
Vlales and south-west Western Australia) based on 
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better tourism planning tools. Nationa.l policies that 
better manage natural resomce risk to the industty, 
A I% reduction in costs due to better risk mar,agement 
would retu rn $6 mi llion per annum to Australia. 

Outputs: Delivery of the Tomism Futures Simulator 
to Douglas Shire; ana lysis of tbe impact of diffe rent 
types of tourism on resource use (water, transport, 
waste) at different locations. A joint proposal w.ith the 
Papua N ew Guinea Govermnent, industiy (Stanford 
Hotels and Resorts and P&O Resorts) arid aid agencies 
(AusAID and the World Bank) for a large tourism 
development project in Papua New Guinea. 

Develop1t1e11t of R&D cnpncity: Closer links with the 
CRC for Sustainable Tourism. 

7. Ecological risk assessment 
Outcomes: Licence to operate for growers and 
companies using GM.Os in agriculture. Increased 
public understanding of the risks of GMOs re lative 
to other technologies. Increased capacity for quantitative 
risk assessments by the Office of the Gene Teclmology 
Regulator and otJ,er government agencies. 

Outputs: Robust risk analysis tools for GMOs in 
Australia. Recommendations for large-scale monitoring 
of GMO benefits and impacts. Risk assessments of 
Bt cotton, legwnes witJ1 high sulphur protein and 
herbicide resistant canola. Risk assessments of 
potential GMOs in eucalypts, rumen biota, oysters 
and mouse cytomegalovirns. 

Development of R&D cnpncit:y: Develop theory on 
ecological risk assessment. StrengtJ1en integrative 
skills across Divisions and sectors, particularly 
across tJ1e spectrwn from poin t to regional impact. 

y 
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RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Issue 

Direct Appropriation 

I. Knowledge & informatics 17 239 

2. Ecosystem sustainability 6 891 

3. Regional- national sustainability 5 382 

4. Conservation & use 11 862 

5. Pests, weeds & diseases 13 494 

6. Sustainable tourism 2 565 

7. Ecological risks assessment 3 132 

Grand total 60 564 

Division 

Animal Production 

Direct Appropriation 

50 

Building Construction & Engineering 

Centre for Mediterranean Agricultural Research 

Entomology 

Forestry & Forest Products 

Land & Water 

Marine Research 

Maths & Information Sciences 

Plant Industry 

Tropical Agriculture 

W ildlife & Ecology 

Grand Total 

"E,1ernol revenue for resenrrh nnd se111ices. 
"'lnd11des other external 1·eveu11e nnd retained earnings 

Sector coonlinator 
Dr Brian Walker, CSIRO \Vildlife and Ecol.ogy 
Tel: +61 2 6242 1740, fax: +6 I 2 6241 1742 
Email: brian.walker@dwe.csiro.au 

504 

124 

10 864 

2 244 

3 7 15 

2 409 

714 

10 993 

3 034 

25 915 

60 564 

Income 

Income 

Planned Expenditure** 

R&S Revenue* 

9 193 27 253 

2 778 10 006 

2 377 8 08 1 

6 969 19 746 

10 624 25 150 

345 3 031 

2 094 5 607 

34 380 98 874 

Planned Expenditure** 

R&S Revenue* 

44 94 

84 589 

0 134 

10 164 22 241 

4 403 6 6 15 

I 967 5 779 

I 209 3 620 

395 I 277 

5 039 16 399 

I 473 4 674 

9 602 37 451 

34 380 98 874 



Environment and 
Natural Resources 

CLIMATE AND ATMOSPHERE 

On behalf of the Climate and Annosphere Sector 
Adviso1y Committee, I have pleasure in submitting the 
sector's plan for the next triennium. The committee has 
been closely )nvolved in the development of the plan 
and has found this interaction stimulating and valuable. 

At the tum of the millennium, human society has 
developed a clear u11derstanding of the need to balance 
the exploitation of the envirnnment and natural 
resources against the sustainability of those resources. 
Concurrently, governments and business are focusing, 
with increasing intensity, on the 'triple bottom line' of 
delivering economic, social and environmental benefits. 
This poses enormous challenges for environmental 
science to provide the knowledge to underpin sound 
decisions that can sustain and enhance living standards, 
as well as p reserve a legacy for future generations. The 
absence of this awareness in prior generations means 
that the world and Australia now face a range of major 
envirnrnnental issues relating to sustainability and 
quality of life. Some are inunediate and urgent; others 
are long-term and persistent. The sector addresses 
several such issues. The tlu·ee main areas of research­
climate change, climate variability and air pollution­
are ve1y important, and it is in the national interest 
that Australia has a vigorous program of research and 
development to actively address tl1em. 

vVe n ote witl1 p leasure iliat tl1e stakeholders and clients 
witl1 whom tl1e sector engages range from govenm1ent 
and conmrnnity to business and industiy. It is tlus broad 
base of interest and support that gives tl1e sector its 
external income of more tl1an 30%, and it is tl1e 
interaction witl1 tl1ese diverse groups tl1at gives the 
sector a solid link to ' real-world' problems and tl1eir 
solutions. The important task of (successfully) finding 
appropriate routes to market tl1e CSIRO's products 
and se1v ices is, thus, also balanced by essential work of 
a 'public good' namre. It is particularly pleasing to see 
that tl1e level of external funding is achieved while 
maintaining a high quality scientific program. 

The new t1·ie1mium will see many changes and new 
directions for tl1e sector. The work on greenhouse gases 
and ozone-depleting substances will need to continue, 
bu t there is a marked addit ional focus on resea1·ch linked 
to national carbon accounting and to biological sinks for 
greenhouse gases. Additionally, tile major advances in 
climate model development will need to be consolidated 
and linked with a wide range of applications. Aliliough 
currently much emphasis is placed on establislung 
estimates of future climate change, researd1 leading 
to better forecasting of climate variability is considered 
to be of equal impo1tance. Australia's highly var iable 
climate and sho1t historical record mean iliat decisions 
based on past experience may not cover the full range 
of possible extremes. For this reason, we look forward 
to the advances in climate science and climate modelling, 
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and are pa1ticularly pleased to see tile new emphasis on 
climate impacts and adaptation. 

The sector is acutely ammed to tile conunun.ity's 
concern about air pollution, and is working closely 
with government and indusuy to develop objective 
assessments and solutions to safeguard public and 
environmental healtl1, witl1out inhibiting economic 
development. New areas of endeavom include research 
on air quality and urban planning and design, and a 
major emphasis 0 11 air quality and healtl1. 

vV:b.ile tl1e CSIRO is clearly Austi·alia's largest provider 
in all tlu·ee areas of R&D (climate change, climate 
variability and air pollution), tl1e cornnuttee and the 
sector acknowledge tl1e limitations of what CSIR O can 
aclueve in isolation, and are cognisant of tl1e benefits to 
be gained from collaboration and pa1tnersl1ips. It is tlrns 
witl1 p leasw·e tl1at we note tl1at collaborations are iI1 place 
(and working well) witl1 tile Bureau of Meteorology, 
universities, State agencies and otl1er R&D providers 
witllin a number of CR Cs. 

i¥11ile much of the resea1-cl1 effo1t of tl1e sector is 
national, it is also focused on impo1t ant international 
and global issues requiring botl1 a global understanding 
and a global solution. As a consequence, access to 
international data and international collaboration 
feamre su ongly in tile sector's fo rward plan. 

The committee notes tl1at tile sector (witl1 13 Divisions 
taking pan ) bas a large and varied memberslup, but also 
sees promising signs of botl1 cross-Divisional and cross­
sectoral interaction and collabo ration . \iVe welcome 
ongoing initiatives to engage and encourage CSIRO 
sectors to cover cross-sectoral issues. 

Finally, I'd like to conunent on tl1e value of our 
interaction witl1 CSIRO. The membership of tl1e 
conunittee is diverse, and members give tl1eir views 
freely, witl10ut attempting to represent institutional 
or personal positions. Om interaction witl1 cluefs and 
scientists in tl1e sector bas been open and constrnctive. 
The discussions have been exciting and robust, and 
have iucreasingly incorporated the social, politica l and 
econ omic dimensions and implications of me sector's 
work focus. It has been (and still is) a very enjoyable 
task in wlu ch to be involved. 

Oleg Morozow 
Chair, Climate and Atmosphere 
Sector Adviso1y Conm1ittee 

Climate and Atmosphere Sector Advisory Committee: 
Oleg Muro-zqw, (Chair) Santos Ltd; Stephen Corben, NSW' Healtl, 
Department; Douglas Gmmtlett, Bureau of Meteorology; Mm·k 
McKenzie, NRMA; Michael Rne, Ul/,r/d Wide Fund for Nat111"e; Pete,· 
Scaife, Univct-sity of Newrnstle; Roslyn Taplin, Acil Co11sulti11g; frank 
J van Scbagen, Department of Natural Reso111r:es, Queensland 



CLIMA T E AND ATMOSPHERE 

CLIMATE AND ATMOSPHERE 

Our work covers the environ111ental, economic a11d social 
impact of weather and climate, as well as the effect of 
eco110111ic aud social activities cm climate and at111ospbere. 

Issues include natural pbenomeua such as severe storms, 
tropical C)'clcmes and large-scale drought, and human impacts 
such as air pollution, ozone depletion and climate change. 

Sector Context, Dynamics and Outlook 
Key drivers: Australians remaiu ve1y concerned about 
their environment: climate and atmosphere issues are 
reflected within this. Air pollution is the community's 
prime environmental concern, being nominated by 
32% of respondents as the most important issue. 
Other climate and am10sphere issues are prominent, 
including ozone depletion (13 % ) and the greenhouse 
effect (11 %). Conununity interest in climate variability 
is also high-a media statement on E l Nino was one 
of CSIRO's most reported releases in 1998. 

• Climate change will have a major impact on the world 
economy over the next 50 yea rs both as a result of 
tbe need to restrict green.house gas emissions and 
the need to cope with the impacts of c limate change. 
A recent European study estimates that potential 
damage associated with a doubling of carbon dioxide 
would be 3.8% of GDP ($60.7 billion) in the OECD 
Pacific region alone. 

• U nited States estimates of tbe costs of meeting 
intemational obligatiODS associated with the Kyoto 
Protocol range from US$50-$ 180 per to1me of 
carbon . AustraLia's a1urnal carbon dioxide emissions 
fro1;1 the energy and indust.1y sector are about 85 Mt 
of carbon. H ence the need to find measures to curb 
projected future emissions by LO% could cost 
A$600-$2000 million per arurnm. 

• The effects of c limatic variability cost Australia 
billions of dollars. The I 991-94 drought in 
Queensland is estimated to have cost $6 bill.ion. 
Major bushfires can produce damage to the va lue of 
$500 million . l\lfajor floods typically cost $25 million 
per event. Better predictions can reduce such costs 
via adaptive management. 

• The 1998 national enviro1rn1ent protection measure 
for air identified the benefits to Austra l.i ::i of new 
ambient particle regulations as being over $4 billion 
per year; tbe cost o f meeting those regulations is 
included in existing control programs. Based on 
United States data, poor air qua]jty in Australia's 
homes, offices, factories and buildings may be 
costing as much as$ I 2 bilJion a yea r clue tO ilJ 
hea lth and lost production. 

• Major col.laborators with the sector include the 
Bureau of .Meteorology, the Antarctic CRC, the 
CRC for Terrestrial Carbon Accotu1ting, the CRC 

for Satellite Systems, the Queensland Centre for 
Climate Applications, the Victorian and lew South 
Wales Environment Protection Authorities, the 
Queensland Department of Natural Resow-ces and 
a nwnber of university research groups. The sector 
also has strong I.inks with several international 
research establislunents. 

Planned Achievements 
The sector plan consists of five components, all closely 
re lated but some especially so. In some cases, outputs 
se1ve several outcomes. 

I. Hu111a11 impaclf 

Omco111es: Australia's national and international position 
with respect to the climate change and ozone protocols 
will be underpi1mecl by CSIRO research. 

Our research on greenh ouse gases, ozone-depleting 
substances and other trace gases that play a key role 
in the global di.mate system will make a major 
contribution to international scientific assessments 
of global atmospheric change, its causes and the 
opportu11ities for global remedial action. Concurrent 
with the e fforts of the Energy Sector, we will provide 
options to Australia for the control and reduction of 
greenhouse gas emissions as part of Australia's 
obligation unde r the Kyoto Protoco l. 

,i\Te acknowledge Australia's need to meet its 
international responsibili ty while min.imising 
economic, social and environmental consequences 
of actions. 

\iVe will play a significant role in seeking solutions in 
the biosphere for managing carbon emissions, thereby 
complementing the role of our Energy Sector colleagues 
and providing scientific ,mcl teclrnica l advice on the 
options avai lable with respect to ca rbon trading and 
joint imp lementation. 

Outputs: Ongoing high qual.ity measurements of 
multiple trnce species, including isotopes, in the global 
(particularly Southe rn H emisphere) backgr0tmcl 
atmosphere. A method fo r design.ing networks of 
atmospheric obse1vations for effective determination 
of global and regional sources and sinks. Prediction of 
ozone and ultra-violet trends from 1970to2 100. New 
monitoring teclm.iques for biospheric and urban/industrial 
g reenhouse gas sources and sinks. Improved 
methodologies and analys is tools for the National 
G reenhouse Gas Invento1y. 

2. Global wanning 
O11tco111es: Policy and other climate-related decisions 
by govenunent, inclustty and the community will be 
improved by better estimates from CSIRO of future 
clim atic change at global and regional scales. Tlu·ough 
enhanced o.bse1vations, better process U11derstancling 
and improved numerical modelling science, we will 



hut.her improve climate change forecasting capability. 
We wiU respond to the national and international 
demand for better assessments of green.house induced 
global climate change, particularly at regional scales. 

Outputs: Assessment of the radiative and cl.imatic 
effects of trace gases aerosols and volcan.ic emissions. 
Quantification of the ocean's role in moderating tbe 
rate of global warming. Proof of concept of new 
ocean inverse m odel. Implementation with world 
ocean circulation experiment section data. Higher 
resolution regional climate simulations down to 
20 kilometres and development of the conformal 
cubic grid as a stretched grid model. Development 
of a layered ocean model for better sea- level predictions, 
and complete performance test. Validation and 
calibration of satel.lite datasets with d1eir incorporation 
into regional and global climate models. 

3. Climate variability 
011tco111es: Users wiU benefit from an effective climate 
modelling system for predictions of major climate 
extremes over Australia. Particular emphasis will 
be on the role o f d1e oceans in Australia's variable 
climate, capturing major phenomena such as 
El Niiio, the Indian Ocean dipole and d1e 
Antarctic circwnpolar wave. 

\,\Te will transfer our capabilities and products to 
agencies with forecasting responsibilities, in particular 
our colleagues at d1e Bureau of Meteorology, as wel.l 
as link ow- capabilities directly witl1 climate impacts 
and adaptation researchers in other agencies. 

Outputs: M ore reliable datasets for atmospheric 
parameters, surface fluxes, surface currents and 
oceanic strucmre derived from satellite data and 
models. Determination of tl1e structure of Soutl1ern 
and Indian Ocean climate anomalies and impact on 
Australian climate. Identification of mechanisms that 
give the climate system predictability at decadal time 
scales. Increasing ski I.I in seasonal climate predictions 
from a succession of improved ocean-onJy; atmosphere­
only and coupled models. 

4. Impacts and adaptation 
Outcowes: Industries will be enabled to better manage 
d1e adverse impacts of climate extremes tl1rough 
insights and tools provided by CSillO. 

Vl ith tl1e advances in seasonal climate forecasting, 
tl1ere are now good prospects for delivering 
environmental management solutions tl1at allow 
Australian industries vulnerable to climate variability 
to manage fo r tl1e adverse impact of such climatic 
e.x.'tremes. This management of namral risk is now 
part of government policy. Similarly, advances in 
the development and application of climate cfaange 
scenarios offer new opportwuties in climate 
impact applications. 

CLIMATE AND ATMOSPHERE 

We will bring together CSIRO's diverse range of 
expertise in climate i.mpacts research , covering severe 
weather, water resources, rangelands, crops, pastw·es, 
pests and weeds, as weU as bu.ilt environment and 
infrastructure. Our strategy is to build a multi­
disciplinary research program tl1at offers integrated 
climate applications. 

Outputs: Application of farming systems simulation 
modelling to improve tbe effectiveness of die agribusiness 
setv ice sector (banking, insurance) in me face of 
climate variability. Integrated assessment of urban 
infrastructure and extreme events. Identification of 
coastal regions vulnerable to and at risk from sea-level 
variations. Provision of highly specific climatic change 
scenarios (tl1at address issues of uncertainty) for a 
range of costomers. 

>. Air pollution 
Outcomes: Air quality management will be improved 
through provision of air quality forecasts and 
strengthened knowledge of tl1e relationslup between 
air quality and human healtl1. 

The science of air quality is relatively matw·e and 
applications to fo recasting are entering a new level 
of ~oplustication. 

The new directions in this work involve tl1e 
application to human healm. issues, arising out o f 
recent work suggesting that fine particles in tbe 
air are a major factor in human healtl,. 

Indoor air quality and its relationslup to outdoor air 
quality will be clarified. We will also respond to tl1e 
Australian public's nwnber one environmental concern 
by showing how urban developments can occur with a 
sustained air quality. 

Outputs: An air quality model for state of tl1e art 
fo recasts of air poUution on a daily basis for major 
Australian cit ies. Extension to include particle levels 
and visibility. Ae rosol formation chemist1y, visibility 
impairment and acid deposition assessment devel.oped 
and applied in models. Models of urban development 
including tl1e interactions of energy, transport and 
emissions tl1rough research on urban environmental 
model.ling. Application of outputs from population 
and personal exposure work to develop measures for 
medical scientists to characterise relationships between 
h1unan healm and air environment fact ors. 

Development of R&D Capacity 
\,Ve will maintain and further develop our laboratOLy 
facilities tl1at are used for precision analyses of 
greenhouse gases, ozone-depleting substances and 
their alternatives, and fine particles d1at are irnpott ant 
to climate and public heald1. 

\Ne wiU contr ibute to maintaining tl1e Cape Grim 
.Baseline Atmospheric Po Uution Station (operated by 
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the Bureau of M eteorology, and jointly managed 
by the Bureau and CSIRO) as the world's premier 
atmospher ic observato1y for research on global 
atmospher ic change. 

Vle will also further our capabilities in making 
regional field observations of the exchanges of 
green.house gases and related fluxes of water 
vapour and other trace gases. 

,ve will coordinate and expand the Australian Ocean 
Observing System Gointly with the Bureau of 
Meteorology), and maintain our ocean observing 
activities Gointly with the Antarctic CRC, the 
Antarctic Division and overseas collaborators). 

\Ve will develop funher Australia's climate modelling 
capabilities, thus maintainjng them at the forefront of 
global research on climate change and climate variabifay. 

We will contribute to new algorithms and uniform 
procedures fo r collection and application of remote 
sensing data with applications in envirorm1enrnl 
monitoring. 

We will Gointly with the Bureau of Meteoro logy and 
the Environmental Protection Agencies) develop an 
operational air quality forecasting system for Australia's 
major cities. 

,ve will develop an integrated approach to air quality 
management and to climate impacts and adaptation 
research that brings in the much needed urban and 
infrastructure planning expertise. 

Overarching Issues 
• \ Ve recognise the public-good nature of much of our 

research and the outcomes from it. 

We wil.l therefore continue to provide scientific input 
to the development o f public policy in trus sector and 
continue to work with governments. T he careful 
balance between this public-good wo rk and generating 
benefits to Australian industry wilJ be maintained. 

• ·w e will be internationally engaged. 

Climate change and ozone depletion are potential 
threats to those nations not actively engaged in the 
international debates both politically and scientificaUy. 

vVe will support the Australian Government ill its 
negotiation of agreements tbat further tbe objectives 
of the agreements yet are cognisant of the economic, 
social and environmental impacts on Australia. 

• Vle deliver through effective collaboration and 
COlllllllllllCation. 

\;Ve recog11ise that CSIRO's contribution to cUmate 
research is small compared to that internationally. 
\Ve need to maximise the effectiveLJess of national 
expenditure through collaboration, especia lly between 
CSIRO, key international institutions, including the 
Bureau of Meteorology, several relevant CR Cs and 
between CSIRO sectors. \ i\Te will continue our policy 
o f disseminating quality information about the cljm ate 
system and specific issues such as El N i110, droughts, 
greenhouse and ozone depletion. ,i\fe will use 
telephone response, the internet and tl1e media. 
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RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component Income 

Direct Appropriation 

I. Human impacts 19 154 

2. Global warming 12 149 

3. Climate variability 6 136 

4. Impacts & adaptation 8 788 

5. Air pollution 11 584 

Grand Total 57 811 

Division 

Direct Appropriation 

Animal Production 

Atmospheric Research 

Building Construction & Engineering 

Centre for Mediterranean Agricultural Research 

Energy Technology 

Entomology 

Forestry & Forest Products 

Land &Water 

Marine Research 

Maths & Information Sciences 

Plant Industry 

Telecommunications & Industrial Physics 

Tropical Agriculture 

Wildlife & Ecology 

Grand Total 

"Extemal 1·eve1111e for research 1111d .<er.iices. 
'"lucludes other exte11111/ 1·evc1111e and retained eamings 

Sector cooi-di11ator 
Dr Graeme Pearman, CSIRO Atmospheric Research 
Tel: +61 3 9239 4650, fax: +61 39239 4553 
Email: graeme.pearman@dar.csi ro.au 

Sector planner 
Dr \i\!illem Botum, CSIRO Atmospheric Research 
Te l: +6 1 3 9239 4657, fax: +6139239 4553 
Email: willem.bouma@dar.csiro.au 

I 583 

28 788 

2 8 15 

165 

3 048 

6 12 

I 560 

2 242 

7 055 

I 958 

I 900 

2 502 

I 842 

I 74 1 

57 811 

Income 

Planned Expenditure** 

R&S Revenue* 

8 237 27 781 

6 169 18 739 

2 460 8 653 

4 074 13 483 

8 044 19 SOO 

28 986 88 156 

Planned Expenditure** 

R&S Revenue* 

I 080 2 659 

IS 804 44 757 

9 15 3 736 

0 179 

2 018 S 064 

480 I 114 

669 2 231 

I I SS 3 46 1 

3 079 10 149 

770 3 191 

899 2 867 

600 3 205 

834 2 784 

683 2 760 

28 986 88 156 



Environment and 
Natural Resources 

LAND AND WATER 

The Land and \;\Tater Sector Adviso1y Committee, 
through an effective process of consultation, has 
assisted CSIRO in developing the Land and Water 
Sector Plan for the 2000- 03 triennium. This process 
has drawn on CSIRO's and the conunittee's coUective 
knowledge of the major natural resource, social and 
economic issues facing the Australian COilUllllllity at 
present and in the future. 

The plan addresses the major issues of landscape 
degradation, dtyland salinity, water allocation, pricing 
and trading, together with the management of our 
rivers, wetlands, lakes and estuaries. Environmental 
flows, river restoration and reduction of poUution 
from urban storm water are management issues witl1 
sig11ificant economic and co1ru11llllity importance. 
The conmlittee played a vital role during the planning 
phase in ensuring CSIRO focused on tl1ese issues and 
defined desirable outcomes. The committee also 
ensui-ed that the plan contains outputs and milestones 
that are identifiable and achievable. 

CSIRO has been challenged with the responsibility of 
using its llllique mix of expertise to find solutions tliat 
will acllieve sustainable management of our land and 
water resources with reduced envirom11ental 
degradation. To acllieve these aims, ideas that are 
novel, innovative and acceptable to the commllllity 
will need to be developed. 

In most cases, integrated regional and catclu11ent 
approaches wiU be required to find these solutions. 
Such undertakings will require a high level of 
coordination and consultation between CSIRO, tlie 
community and all levels of goverru11ent. The 
orgarlisation will also need to consult and collaborate 
more closely with private indusuy. There is also a 
desire for those involved in the sector to consult ar1d 
collaborate with researchers working in other CSIRO 
sectors, in particular those who were represented at 
tl1e Sustain ability Forum on 17 September 1999. 

LAND AND WATER 

In conclusion, I would like to express my gratitude for 
the opportunity to be involved in the CSIRO sector 
plaruling process. The research priorities set during tl1e 
process underpin tlie management of tlie nation's 
natural resources, wllich ultimately influence the future 
well being and prosperity of the Australian commtlllity. 

Dr. JolU1 Langford 
Chair, Land and Water Sector Adviso,y Committee 

Land and Water Sector Advisory Committee: 
John Ltmgford, (Chair) H1iter Se,-vices Association; Donald Blackmore, 
M1wra)~Dnrling Basin Cmmllission; A11d1·ew Campbell, Land & 
T¼ter Resounes R&D Corporation; John Con-igan, Filtra Umited; 
T#ndy Cmik, National Fa1111e,·s Fedemtion; Rhondda Dickson, 
Envh·om!lent Australia; Jock Douglas AO, Pastoralist; Denis Flett, 
Goulburn-lvf1m11y H1iter; Grae,ue Robenson, Agrimlt11re, Western 
Australia; Kathryn Taylcs, Rio Timo Lhuited; John Wils011, Indigenous 
Land Corpomtion; Bmtard H-imder, AgriC11lt11re, Fisheries 1111d 
Forest,y-Australia 
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LAND AND WAT ER 

The Land and Wtitei' Sector encompasses R&D supporting 
the mm1a?,e111eut of te'lnstrial, freshwatei; estuarine and 
groundwater mvimmmmts and i-e.rources, with a focus on 
systems integratiou at landscape scales. The sector provides 
fi111da111emal k11rruJ!edge to 1111derpin natuml resorwce 
111a11agement in Australia. 

Se ctor Context, Dynamics and Outloo k 
Major natural resource management challenges in 
Australia include d1yland salinity, surface and 
groUI1dwater pollution, soil e rosion, soil acidification, 
soil structural decline and sodicity, loss of biodiversity 
and ecosystem function. Australia faces a number of 
major challenges resu.lting from landscape-scale 
degradation, the annual cost of which is estimated to 
be about $1 .66 billion. There is a corresponding social 
and economic decline, especially in rural areas. Annual 
expenditure on environmental protection is 
approximate ly $7.9 billion (urban and rnral). Annual 
production from the 11.11'al industty sector is estimated 
to be worth approximately $28.5 billion (gross value), 
with exports estimated at over $22.5 billion (gross 
value). There are an estimated 100 000 contaminated 
sites in Australia which require remediation. Total 
R&D expenditure on land and wate r aspects of 
enviromnental management in 1996-97 was reported 
to be $277 miUion. 

The degradation of the Australian landscape is far 
greater than previously thought. A higher level of 
directed govenunenc intervention will be required to 
arrest and reverse the decline. This sector pi.an reflects 
tbat need and is designed to provide some of the R&D 
necessary to UJ1derpin improved management and 
policy development. 

Tbe conmrnnity is demanding solutions to these problems. 
'\,\/ith the development of biotechnology (including in 
areas of remediation, for example Component 7) and the 
rising concem over landscape susta inability, the next 
centmy is predicted to be the cenruty of biology. 

The sector will research, develop and market broad­
based knowledge and techn ologies that wiU assist 
the development of government policies and best 
management practices to ensure long-tenn ecologically 
sustainable development. This knowledge will be 
provided to all levels of government, private companies 
and the community. 

The concept of the triple bottom line (economic, social 
and environmental sustainability) and the implementation 
of ISO 14000 enviro1m1ental management standards 
are a growing concern on the part of companies which 
wish to re tain a continuing ' licence to operate' from 
society. The sector will therefore continue to work 
closely \\"ith the production sectors of CSIRO to 
contribute to these issues. 

The focus of natural resource management is 
shifting rapidly from piecemeal solutions to integrated 
regional and catchment approaches. Major integrative 
projects in Component 8, such as the Chief Executive's 
Murray-Darling Sustainable Land Use and 
Ord-Bonaparte Projects are a direct response to 
this trend. 

The implementation of resource trading (water, 
carbon, salt) is having a major impact on improving 
environmental management. Thjs is reflected in 
new namral resource management policy directions 
presently being drafted by tl1e Commonwealth and 
State governments and by tl1e work of the sector 
(for example, Components I and 6). 

The adoption of new natu.ral resource management 
concepts can be a long process (20-50 years in some 
cases). CSIRO's ability to influence outcomes is as 
much affected by social and institutional factors as it 
is by the development of knowledge. CSIRO will 
continue to provide som1d information to assist tl1e 
development of government pol.icy, and work closely 
in partnersh ip with R&D corporations, CRCs, State 
agencies and private enterprises to ensure adoption 
and successfu.l outcomes. 

The CSIRO Executive Committee has di rected tl1e 
sector to work closely witl1 tl1e production sectors and 
has tagged approx.imately $8 million per annum for dtis 
work. The sector will be demand-led in meeting tl1e 
needs o f tl1e production sectors. A process has been put 
in place to evolve the sector plan over the trie1mium to 
meet these needs. 

A sustainability fonun of production sector coordinators 
and chairs has been formed to review and report on 
progress. The forum will oversee tl1e development of 
indicators consistent with the principles of ecologically 
sustainable development. The development of major 
cross-sectoral collaborative projects (Mui-ray-Darling, 
Ord-Bonaparte, Bowen Basin) over the next two years 
wil.l also be a measure of the success of this process. 

Regular reporting will be made to tl1e CSIRO Executive 
Committee during tl1e triennium as progress is made 
towards meeting the sector's objectives. 

Planned Achievements 
This sector plan has been constructed to focus R&D 
investment on m ajor natural resource mru1agement 
issues in Australia. Components 1-4 address major 
issues in water management, Components 5-8 focus· 
on land management and integration to regiona l scales. 
Because outcomes interact and integrate strongly, 
outputs in several components may se1ve outcomes 
in others and are dealt with togetl1.er to some extent. 



There are also strong links with other sectors including 
Biodiversity, Field Crops, Marine, Horticulture, and 
M eat, Dai1y and Aquaculture. 

Strategic issues and objectives 
Overall outcomes sought (by 2005) are: 

• Significant progress on rehabilitation of landscapes 
through revegetation and engineering approaches; 
reduced rate of increase of d1yland salinity; 
implementation of new landscape and catchme11t 
management regimes incorporating resource 
trading principles for water, carbon and salt; and 
rural communities using new laiid use practices 
and regional approaches to improved natural 
resow-ce management. 

• Improvements in water quality and resto ration of 
rive r ecosystems; and improvements in estuarine 
and river health in w-ban areas. 

• Reduced envirom11ental impacts through increased 
water use efficiency in urban and rural applications. 

• More susta inable production from natural resow-ces 
and reduced impact from mineral extraction, 
increased adoption o f envirornnental best 
management practices and accreditation schemes 
by all sectors and development of improved reporting 
by indust1y, all achieved in conjunction with 
production sectors of CSIRO . 

• Catchment, river and esnrnrine restoration, more 
sustainable agricultura l production and improved 
we!J being of regional conununities, all assisted by 
improved w1derstand i.ng of fundamental landscape 
processes at regional or catclunent scales. This 
will also contribute to improved environmental 
performance in mining, mineral processing and 
manu factu.ring. 

Component-specific outcomes and outputs are: 

]. National water reform 
Outcomes: Enhanced environmental, social ai1d 
economic outcomes in the water fi eld including 
improved quality and security of supplies tlu·ough 
new water allocation and market reform strategies 
with a sound scientific basis. 

Outputs: Assessments and models of ground water, 
surface water and climatic interactions for use by 
managers and policy makers in Commonwealth, 
State and local goverrunent agencies and private 
water companies for improved supply and ecological 
nuimenance of Austra lia's water resources. 

2. Healthy coastal rivers and estuaries 
Outcomes: Acceptable water and sediment quality 
that supports healtl1y and diverse natural ecological 
cmmnunities, achieved tl1.rough sustainable management 
of coastal rivers and estuaries. 
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Outputs: Innovative and cost-effective physical, 
chemical, biological and ecotoxicological assessment, 
modelling and management tools for the sustainable 
management of estuaries for use by State agencies, 
local government and private consultants. 

3. Urban water storages and their catchments 
Outcomes: Benefit to water companies, local govemments 
ai1d consumers tl1rough improved water quality at 
w-ban water supply off-take points and maintenance 
of water yield from catchments. 

Outputs: New techniques tl1at provide managers witl1 tl1e 
knowledge ai1d tools to minimise the risk of contaminating 
urban water supplies. Improved methods for eff:luent 
disposal, and for removal of nutrients in mamsation ponds 
and biologically active materials in water bodies, reducing 
treaon ent costs and improving public healtli. 

4. Improved management of irrigated areas 
Outcomes: Enviro1m1ental md economic benefit in 
all irrigation areas of Austra lia tlu·ough adoption by 
indust1y of best practice irrigation management and 
related regional land ai1d water management policies. 
Im proved water-use efficiency tluough better 
measurement ai1d control of water delivery an d 
application. A greater proportion effluent irrigation 
systems designed and operated tO be productive while 
avoiding long-term pollution impacts. 

Outputs: Models and analyses describing an assessment 
process for determining best management practices in 
irrigated areas. Guidelines and tools for tl1e water 
industry and farmers leading to more efficient water 
use, environmental maintenance and to an increased 
longevity o f Australia's irrigated areas. 

'i. Redesigning agriculture for A ustralian landscapes 
Outcomes: Practical options fo r modifying current, or 
developing new, land-use and agriculture systems tl1at 
will significantly reduce deep drainage, nitrogen leakage 
and soil acidification. An increased awareness witlun tl1e 
fanning community, indust1y and government of tl1e 
need to redesign Austra lian agricu lture systems, ,md tl1e 
development and delive1y of more effective policies and 
programs to facilitate tlus goal. 

Outputs: Define tl1e biophysical processes affecting deep 
drainage, nutrient leakage and acid ification, and identify 
current agriculmral systems at high risk of envirom11ental 
and economic decline due to these factors. ModeUing 
and monitoring tools for assessing tl1e ecological, 
economic and social impacts of these factors, ai1.d options 
for reducing or reversing these impacts. 

6. Management of deg;raded landscapes 
Outcomes: Better management of degraded landscapes 
tl1rough relevant, reliable, cost-effective methods for 
assessing landscape condition, and better knowledge­
based planning and management responses. 
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Outputs: Guidelines and techniques for planners, 
managers and po]jcy makers which will help enhance 
the impact of revegecation and engineering on catchment 
and river conditions; restore groundwater discharge 
areas; control land degradation, enhance biodiversity 
and increase profitability through forest1y; and other 
approaches to assessing, managing and rehabilitating 
large areas. 

7. Restoring contaminated e11virom11en/s 
Outcomes: J\1ore effective and better-targeted expenditure 
on cleanup through i11dust1y/govemment investment in 
assessment, monitoring and remediation teclmologies 
and through national criteria/protocols fo r assessment 
and t1·eat1nent of waste products and contaminated 
sites, all based on better knowledge and technologies. 

O11tputs: Improved techniques and tools for regulato1y 
agencies and indust1y that allow improved risk 
assessments and more cost-effective and socially 
acceptable remediation of contaminated sites. 

8. Sustainable regional development a11d renewal 
Outcomes: Improved sustainability of natural resources 
and their uses tlu·ough adoption of adaptive land 
management techniques, particularly on a regional 
scale and taking account of socia l and economic factors, 
and based on integrated approaches involving science, 
economics, commu11ities and government policy. 

Outputs: Improved methodologies for assessing biophysical 
degradation, options for tl1e management and renewal of 
degraded landscapes, and quamitative prediction of the 
biophysical, social and economic impact of large-scale 
regional revegecation programs. Research will be focused 
in four key areas, including the Murray- Darling Basin, the 
Ord-Bonapa1te region, regional studies of Aust1·aLias 
rangela.nds, and the provision of national sediment, carbon 
and nutrient budgets to the r ational Land and \ ,\Tater 
Resources Audit. 

Development of R&D capacity 
CSIRO will continue to develop and focus its skills in 
key disciplines of environmental and biophysical 
research to ensure delive1y of tl1e sector pbn. \Vhilst 
CSIRO will furtl1er develop its skills in sociology and 
economics to ensure effective collaboration witl1 
partners and successful adoption of outcomes, it will 
continue to focus primarily on tl1e physical, chemical 
and biological processes which u11derpin work in tl1e 
broadly defined area of sustainability. 

The sector will continue to develop its skills in 
fundamental environmental science, stressing nw11eracy 
and a process understanding of landscapes and tl1eir 
ecosystems. The sector will continue to develop and 
improve its national and international standing in these 
discipl.ines. A great deal of emphasis will need to be placed 
on integrative skills in order to meet these objectives. 

Ot her R&D providers 
In tlus sector, CSIRO is tl1e largest R&D provider in 
Australia, wlucb enables it to design and deliver large­
scale solutions to natural resource management 
problems. The sector wi ll continue to focus on long­
term, large-scale snategic issues whilst encouraging 
tb.e successful, tactical adoption o f its resea rch. This 
will be aclueved by working closely witl1 otl1er agencies 
and R&D providers. The Divisions in tl1e sector will 
continue to collaborate in many CRCs and form otl1er 
beneficial alliances. 

Be nchmarking and pathways to adoptio n 
In order to achieve tl1e intended outcomes of tl1e sector, 
CSIRO will work in close collaboration with a diverse 
range of stakeholders ranging from Conuuonwealtb. 
agencies to individual farmers and compa11ies. For each 
component tl1ere wilJ be plans and pathways for the 
development and adoption of tl1e research outputs. 

The sector will put in place a process to benclunark tl1e 
present state of po]jcy in natural resource management 
and adherence to broad ecologically sustainable 
development pr inciples in relevant areas. Independent 
evaluators will be used. Stakeholders will be surveyed 
before and during tl1e triennium to assess impacts and 
outcomes from tl1e adoption of sector outputs. 

The base-line infonmtion will pennit an independent 
evaluation of the impacts of tl1is R&D invest111ent 
and provide a capacity to demonstrate outcomes 
from this sector. 



L A N D A N D W A T E R 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Co m ponent 

Direct Appropriation 

I. National water reform 9 239 

2. Coastal rivers & estuaries 10 990 

3. Urban water 5 647 

4. Irrigated areas 9 549 

5. Agriculture fo r Australia 11 040 

6. Degraded landscapes 16 607 

7. Contaminated environments 10 007 

8. Regional development 18 650 

Grand total 91 729 

Division 

Direct Appropriation 

Bu ilding Construction & Engineering 

Centre for Mediterranean Agricultural Research 

Energy Technology 

Entomology 

Forestry & Forest Products 

Land &Water 

Maths & Information Sciences 

Tropical Agriculture 

W ildlife & Ecology 

Grand total 

'fa·ternnl i-eve1111e for ,·esenrch 1111d services . 
.. Includes other external revenue and retained e11mi11gs 

Secto1' coordinator 
Dr G raham H arris, CSIRO Land and Water 
Tel: +61 2 6246 5621, fax: +61 262465595 
E mail: G raham.Harris@cbr.clw.csiro.au 

67 

206 

3 476 

499 

I 209 

64 335 

6 779 

7 997 

7 161 

91 729 

Income 

Incom e 

Planned Expenditure** 

R&S Revenue* 

4 727 14 217 

6 094 17 343 

2 886 8 694 

4 858 14 7 18 

5 548 17 110 

8 302 25 4 10 

5 327 15 599 

8 686 28 6 14 

46 428 141 705 

Planned Expenditure** 

R&S Revenue* 

12 79 

0 224 

2 450 5 92 1 

293 887 

533 I 743 

33 184 99 370 

3 205 10 684 

3 783 12 245 

2 968 10 552 

46 428 141 705 



Environment and 
Natural Resources 

MARINE 

The Marine Sector is one of the most dynamic, 
challenging and impo1tant palts of Australia's economy 
and its natural heritage. The sector is making an 
increasingly significant contribution to Australia's 
economic futme tlu·ougb major industries including 
tourism, fishing, and oil al1d gas p roduction. From all 
enviromuental perspective, the extent, diversity and 
impo1tance of Australia's marine environment is only 
begimling to be understood by the scientific commtulity 
and appreciated in the wider community. Compared 
to om understanding of the terrestrial environment, 
however, our knowledge of our marine domains is 
ve1y poor. 

Australia is fo1tunate on a number of fronts: generally 
the quality of our marine enviromnent is ve1y good; 
we have major strengtl1s in marine sciences with 
CSIRO providing tl1e largest and most wide-ranging 
contribution; and we have industty sectors with all 
understanding of the value m d impo1t ance of scientific 
research. Given our domestic and international 
responsibilities to manage these regions responsibly, 
there is a fundamental need for a strong scientific ba.sis 
for management and policy development. We see the 
sector p laying a critical role in providing and helping 
to interpret this scientific effort. 

i iVe have one of the largest Exclusive Economic 
Zones of any nation, and probably the largest on a 
per-capita basis. Tllis fact alone indicates the challenge 
of carefully targeting and focusing our research effort 
on national priorities. 

We consider that this Sector Plan achieves an appropriate 
balance between deepening our understanding in key 
areas of cw-rent interest alld capability, and extending 
our understanding to new areas of opporntnity and 
need. It also achieves an impo1tant balance between 
economic and environmental responsibilities md 
pr ior ities. iiVe are conscious also of the irnpo1t ance of 
mau1tainiL1g and enhancing CSIRO's range of research 
capabilities and skills. 

M A R I N E 

The Sector Advisory Committee has worked closely 
wiili CSIRO staff to help prepare this plan for the next 
tt·ienniwn. We consider this an impo1tant responsibility. 
vVe look forwal·d to a continuing close m d productive 
working relationship with sector staff to ensure that 
tllis plan delivers the best possible result for CSIRO, 
for Australia and for the wider global commtu1ity. 

Peter Cochrane 
Chair, Marine Sector Advisoty Conunittee 

Marine Sector Advisory Committee: 
Peter Cochrane, (Chair) E11viro11me11t A11stralia; Geo,ge Knilis, Jl,fG 
Kai/is Gro11p; Bernard Bowen, Environment Prntcrtio11 Authority 
Western A11st1·ali11; Geoff Love, B11rc11n of Meteorology; Ted Loveday, 
Q11ee11sl1111d Commercial Fishem ze11s Organisation; Rob Male, H?oodside 
Energy Ltd; Helene Mm·sb, James Cook University; Conn/I O 'Co1111ell, 
Environment Australia; Nicholas Schofield, R&D Corpor111ion; Sandy 
U?ood Meredith, H?ood Fisheries Pty Ltd; Peter Yuile, Agric11/ture, 
Fisheries and Forestry-Australia 



M A R N E 

MARINE 

Research in the Marine Sector mppo1ts S1.tstninnble 1/Se of 
Austrnlia '.r marine resources rmd effective crmsenintion of 
marine ecosystem integrity. 

Se ctor Co ntext, Dynamics and Outlook 
Context: Australia has unique challenges and 
opportunities iu the Marine Sector arising from its 
status as a developed counuy that is also custodian of 
one of the world's largest Exclusive Economic Zones 
(EEZ). Under the United Nations Law of the Sea, 
Ausu·alia bas obligations to protect, and rights to 
explo.it and regulate, marine resources. 

Our EEZ extends from the tropics to Antarctica. \.Ve 
are close to south-east Asia, the epicenu·e of the world's 
marine biodiversity and ow- southern waters support a 
high proport ion of species that occur only in our waters. 
Other species may find their only refuge here, due to 
the exu·eme pressures on the seas of other nations. 

Ecologically sustainable development of our EEZ and 
coastal wate rs is critica l to the growth of our economy 
and the maintenance of ecosystem health and integrity. 

Australia has demonstrated st rong global leadership in 
these key issues tluougb the development of: 

• an oceans policy fo r Australia 

• a marine science and teclmology plan 

• a national representative system of marine 
protected areas 

• ratification o f international biodiversity and 
fisheries conventions. 

These government initiatives provide the framework 
fo r CSIRO's strategic directions in the marine sector. 

Dynrunics: Marine industries, including petroleum, 
shipping, tourism, fishe ries and aquaculture, are a 
strong and significant component of the national 
economy. They contribute about $40 billion a year 
to our G DP. T hey are also very significant 
regional employers . 

They are growing faster than the rest o f the economy, 
with an inflation-adjusted growth rate of 14.5% per 
year from I 990-91 to I 995-96 compared to an average 
growth rate of 3.4% a year in that period. 

Protecting the resource base on which these industries 
depend, and witl1i.n which they operate, requires 
understanding the impacts of human activities on the 
health and integrity of marine ecosystems, and reviewing 
and irnproviDg enviro1m1emal management strategies. 

The ability to achieve these outcomes wil.l depend 
upon high quality scientific data, scientifical.ly based 

management tools, and strong links between resea1-d1, 
m anagement and policy development. 

Out.look: vVhile the State of the Mnrine E11vinm111em 
Report noted that Australia's oceans and coastal waters 
are generally in good condition, it pointed to increasing 
pressures from population and urban development on 
the coastal margin , indusu·ial and agricttltural activities, 
and the impacts of offshore activities. 

Government, indust1y and the public are growing 
more aware of the need to conse1ve ecosystem 
integrity and marine biodiversity in order to 
ensure that resource use is sustainable. 

Austrnlia's Ocenus Policy will imrod uce regional marine 
pla1ming commencing in 1999 with the soutl1-eastern 
region and eventually extending tlu·ough all of Australia's 
exclusive economic zone. The ~ Testern Australian 
government h as also begun its own initiative for the 

orth-west Shelf. 

Research opportunities: This sector's major research 
oppo1umities fall into one or more of three categories: 
discove1y, prediction and advice. 

Discovety and exploration push tl1e frontie rs of marine 
science to explore Australia's EEZ and its unique 
marine biodiversity. 

The capability to predict the behaviour of marine 
systems, and the consequences of luunan actions, 
requires fi.mdamental understanding of the complex 
processes that link physical and ecological systems . 

Provision of advice and management tools to govenm1ent 
and indusuy, commwlicates and applies a scientific 
basis to plmmi.ng and management, and li nks resea rch 
results to specific problems. 

Adoption of marine R&D: Ultimate ly, research from 
tl1is sector must be adopted by industry and tl1e public 
sector, eithe r directly or through government policy 
and regulation. In the three to five-year te rm, much 
of the work described is aimed at supporting 
implementation of oceans policy and re lated State 
governm ent i11.itiatives. 

vVe anticipate sig11.ificant adoption of our research by 
the enviromnent, fisheries, fore ign affairs, resources 
and quarantine portfo lios in the next t1·iem1.iw11. We 
would like to improve adoption of our research results 
and capability by defence and maritime safety. 

We anticipate a modest, but growing, factor of 
commercial adoption of our-research in the trie1mium. 
We also have a small, but crucial, role in i.nternational 
marine programs, wh ich generate benefits to Australia 
significantly in excess of our investment. 



CSIRO's capacity to deliver marine resea.rch for 
Australia: CSIRO's Marine Sector is the largest provider 
of marine research in Australfa. We have a demonstrated 
and mlique capacity to undertake complex, multi­
disciplinary projects, over large ocean areas. 

Om growing links with the L and and \Nater, and 
Biodiversity Sectors are extending that capacity at the 
land-sea interface. Our link with the Petroleum Sector 
allows us to work with the petroleum industty , which 
is beginning to explore frontier areas in deeper waters. 

Planned Achievem ents 
T he sector plan consists of seven research components 
that add ress the key issues facing the marine secto r. 
Each component feeds into one or more o f the prima1y 
research oppomulities: discove1y, prediction ru1d advice 
(see diagram). 

1. E:,:plom tiou of tbe e.v:clusive economic zone 
Omcomes: Industry and govermnent improve plaruling 
for the ecologically sustainable use of the EEZ by 
incorporating better knowledge of marine resources. 

Outputs: New and improved tecluliques for rapid 
envirorunental assessment. lnfonnation on the biological, 
oceanographic and geopbys.ical properties of the EEZ. 
Maps of habitats, natural resources and biodiversity in 
selected areas of the north-west and south-east regions 
and the Great Barrier Reef. 

Deuelopment of R&D cnpncity: Rapid assessment of bentbic 
habitats, using both acoustic and deep water video 
technology. Collaboration with Austt·alian Geological 
SULvey Organisation and the Department of Defence. 

2. Co11se1-vatio11 111a11age111e11t 
Outcomes: Achievement of agreed national conse1vation 
goals to maintain biological diversity and ecosystem 
integr ity. 

M A N 

Outputs: Assessment of the function, dynam ics md risk 
to key ecosystems. Methods ru1d tools to assess and 
advise on tlu·eatened species md marine protected areas. 
Detection and mitigation of marine pest incursions. 

Developmeut of R&D cnpncity: Maintain existing 
core expertise. 

3. Estuaries and coastal waters 
Outcomes: Management stt·ategies and regulatory 
processes that better address and prom ote the 
sustainability of estuarine and coastal ecosystems. 

Outputs: Assessments of tl1e healtl1 of key esturu·ies. 
Environmental indicators and monitoring procedmes fo r 
sustainable development. Assessments of tl1e in1pact of 
land use in catchments on esniaries and the coastal zone. 

Deve!op111em of R&D cnpncit:y: Sk:il.l development in 
multi-dimensional, multi-scale statist ics, ecological 
risk assessment, remote sensing capabilities, data 
assimilation ru1d visualisation. Collabo rate with the 
CRC for Coasta l Zone, Estua1y and Waterway 
Management, and oth.er key institutions. 

4. Regional 111ari11e ecosystems 
Outcomes: Regional mari11e planning for sustainable 
multiple use of the North-west and South-east Shelf 
and other EEZ regions. 

0 11tp11ts: Definition of regional ecosystems and 
ecological units. Multiple-use impact predicted using 
new modelling tools. Options for ecosystem management. 
Sustainability in dicators ru1d performance measures. 
Protocols fo r acceptable change in ecosystems. 
Ecolog.ically sustainable development indicators to 
comply with fishing and envirorunental legislation. 

De11e/opme11t of R&D cnpncity: Im prove skills in 
visualisation software, environmental risk assessment 
and rapid assessment of habitats. 

5. Fisheries 
Outcomes: Ecosystem approaches to fisheries 
management developed which help achievement 
of national po licy goa ls and international obligations 
fo r sustainab le fisheries. 

Outputs: Stock and risk assessment fo r important or 
threatened commercial species. M anagement strategies 
and sustainability indicators for key and emerging 
fisheries. Feasibility and impacts of stock enhancement 
of wild captu.re fisheries. Enviroru11ental stmdards for 
fishery certification. 

Developmem of R&D capacity: Enhance ski lls in 
population and ecological modelling md quantitative 
ecology. Enhance collaboration in econom ics, social 
sciences, climate, ru1d fisheries policy, witl1 the Bureau 
of Resource Sciences, the Australian Bureau of 
Agricultural and Resource Economics, and others. 

E 



M A R N E 

6. Aquaculture impacts 7. Climate impacts 
Outcomes: An environmentally sound, sustainable 
and internationally competitive Australian aquaculrnre 
indust1y. An enhanced skill base in indust.Jy for site 
selection and impact minimisation. 

Outcomes: Improved knowledge of the links between 
marine systems and climate, and the prediction of the 
impacts of climate for marine industries and users. 

Outputs: Capacity to measure the enviromnental impact 
of prawn farm effluent. Geographic information 
systems/DSS tools fo r site selection, including 
enviromuencal canying capacity. Predictive models to set 
environmental standards and indicators. Met.bods and 
teclmology to reduce waste and improve its management. 

Outputs: Specification of the mechanisms by which 
climate variab ility affects selected fisheries. Feasibility 
of carbon dioxide disposal in the deep ocean (as part 
of an international program). Improved knowledge of 
regional ocean circulation. 

Devek1pment of R&D capacity: Enhance research links 
to production technology R&D provided by CSJRO's 
Meat, Dai1y and Aquaculrnre Sector. Enhance skiUs 
in engineering and socioeconomic sciences through 
collaboration or contracts. 

Development of R&D capacity: Enhance capacity in 
hydrodynamic and biogeochemical modelling. 
Enhance skills in information teclrnology and 
instrument engineering through co!Jaborations 
with the Department of Defence, Bmeau of 
Meteorology and NEC. 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Issue Income 

I. Exploration of the EEZ 

2. Conservation management 

3. Estuar ies & coastal waters 

4. Regional marine ecosystems 

5. Fisheries 

6. Aquaculture impacts 

7. Climate impacts 

8. Oceanographic Research Vessel Franklin 

Grand tot al 

Division 

Animal Production 

Energy Technology 

Marine Research 

Maths & Information Sciences 

Oceanographic Research Vessel 

Tropical Agriculture 

W ildlife & Ecology 

Grand total 

"E11er11nl n vem1e for resem-ch nnd s,·,11ices. 

Direct Appropriation 

4 184 

7 909 

13 726 

7 529 

18 95 1 

I 485 

4 854 

13 129 

71 766 

Direct Appropriation 

683 

I 684 

so 529 

3 845 

13 129 

I 4 12 

484 

71 766 

""lndudes other e:r:ternnl ,-evenue nnd ,wnined earnings 

Sect01· coordinator 
D r Nan Bray, CSIRO Marine Research 
Tel: +61 3 6232 5212, fax: +61 3 6232 5125 
Email: nan.bray@marin e.csiro.au 

Income 

Planned Expenditure* * 

R&S Revenue* 

I 8 18 6 126 

4 332 12 542 

6 44 1 20 678 

3 835 11 671 

11 722 3 1 324 

8 14 2 356 

2 591 7 663 

450 17 0 11 

32 003 109 370 

Planned Expenditure** 

R&S Reve nue* 

166 85 1 

I 188 2 870 

28 001 80 530 

I 4 12 5 4 17 

450 17 0 11 

509 2 005 

277 686 

32 003 109 370 



Manufacturing, 
Information and Services 

BUILT ENVIRONMENT 

An important feature of the last quarter cenrury has 
been the emergence of environmental consciousness. 
The built environment is defined by us to embrace 
the major features of the urban environment in 
which most Australians live and work. It includes 
om transport, energy and water supply systems, and 
our construction and building teclmologies. There is 
strong recognition that our management of society 
and of population growth, and rising living standards, 
are causing w.1acceptable and unnecessa-1y 
enviromnental damage. The bujJt environment is 
perfo1miog in a far less satisfactory mrumer for hummity 
than it could be. Furthermore we are drunaging the 
natmal environment tlu·ough demands for 
consumption within the built environment. 

The next 25 years should see us translate this 
consciousness into marked improvement in the 
environment-at least in this country. The chaUenge 
is to build and re-shape the environment in which we live 
and work into one which is healthy, safe and congenial, 
whilst not placing unsustainable demands on the naturnl 
envi romnent. Indeed, mankind should be able to look 
fo1ward to in1proving the narurnl environment while 
progressively enhancing the built enviro1m1ent. A better 
world, both built and natural, should be an objective to 
which we can confidently aspire. · 

Within CSIRO we are working to understand 
environmental .issues within the built environment and 
to develop a range of new technologies, products and 
total systems which will improve tl1e built enviro1m1eut 
and reduce its impact on the narural environment. 

BUILT ENVIRONMENT 

The CSIRO Built Env.iromnent Sector Plru1 for tl1e 
next thrne years involves a wide range of exciting projects, 
which should deliver wide-ranging improvements to 
tl1e built environment and powerful economic 
opportunities for Australia. 

There can hardly be a more importru1t chaUenge 
for science. 

Alru1 Castleman 
Chair, Built Environment Sector Adviso1y Committee 

Built Environment Sector Advisory Committee: 
Alan Castleman, (Cbair), Westen, Metals Limited, Australian Unity 
limited; Gwen Andrews, Australian Gn:e11bo11se Office; Russell Cooper, 
Sowb East Hi11er Ltd; Micbael Delaney, Leigbton Contmcton Pty 
limited; Ritbard Di11bm11, SJ-PI-I Design Pamzenhip; David Evans, 
H.11111er l¼ter Corporation; Jan Joh11sto11, Goven1111em Propeny Office 
We.<tern Australia; Jobn Nfurray, Mast.er Buildm Australia; Vincent 
0 'Rourke, Q11ee11sla11d Rail; Antbony Sive, Born/ Recycling Pty Ltd; 
David Tbomson, Roads & Traffic Authority (NSW); Stepben van der 
Mye, National Electririty Mm·ket lvfm1ageme11t Company; Yvom,e wn 
I-lane/, Rohen Peck von I-lane/ Tretbowmz; Ross Wraight, Standards 
Auswa/ia 



L T E N V RONMENT 

BUILT ENVIRONMENT 

The Built E11vin1mnent Sector enco111pnsses: 

• the key network infmstruct:ures of cities rmd regions­
trrmsport (n/1 modes), water and sewemge reticulation, 
and electricity nnd gns distri/mtion 

• the residentin!, c(lfmnercia/ and i11d11st1in/ /mi/ding stocks thnt 
suppurt the Austmlinn populntion rmd its econ(lfnic nctivity 

• the key design, co1istructirm rmd 111anagemem services, 
including wnste mm111gement mid recycling, a11d energy 
co11sen1ation nnd efficiency, thnt contribute to the effective 
operation of the built enviromnent. 

The focus for sector activities involve advnncing the globnl 
competitiveuess nnd enviromnentn! mstrtinnbility of 
Austrnlin '.r built e11viron1J1e11t through n targeted portfolio 
of R&D which integrntes the scientific cnpabifities of eight 
CSJRO Divisions. 

Se ctor Context, Dynamics and Outlo ok 
The bujlt enviro1m1ent is the nation's largest asset. 
It is where all Australians ljve, where 95% of people 
work and where more than 90% of the nation's GDP 
is generated. The teclmologies available for its design, 
pla1ming, construction and operation are fundamental 
to the productivity and competitiveness of the 
economy, the quality of life of our citizens and the 
ecological sustainability of the continent. Built 
environment industries-construction, transport, 
utilities-generate 17% of the nation's economic 
output, employ 15% of the nation's workforce and 
contribute 7% in exports. 

Key drivers: Key drivers for science and teclm ology 
investment in the sector are efficiency and 
competitiveness, envirom11ent sustain ability and 
information technology applications (see Australian 
Science and Teclmology Council 1996: Developi11g 
Lo11g-Te:rm Strategies for S&T i11 Austmlia): 

• Australia's built environment efficiency and productivity 
is low compared to other sectors (as measured; for 
example, in turnover-per-employee indicators and 
benclunarking studies undertaken by the Bureau of 
Indust1y Economics) indicating roles for application 
of information teclm ology and automation. Its large 
balance of trade deficit lughlights the challenge for 
the sector's industries in international competitiveness. 

• Envirornnental deterioration of htmian settlements 
identified in the State of Enviromnent Australia 1996 
(poor air and water quality, transport congestion and 
encl-use energy inefficiency) are a major public 
concern and constitute key govenunent priorities 
(such as Living Cities). 

• Information and communication technology 
represents the key platform for effective application 
of knowledge to the design and operation of 

transport, utilities and const1uction systems in 
Aust1·alia and globally. 

R&D investment: Investment in the sector as 
measured by gross expendinue on R&D increased 
36% between I 994-95 and I 996-97, indicative of the 
growing importance of research to tlus sector. There 
is, however, considerable year-to-year volati l.ity in 
private ~ersus public outlays. 

The sector has a low R&D intensity index (0.1-0.4) 
due to tl,e sheer size of tl1e denominator (turnover). 
However, tl1ere are signs of improvement on a 
segment-by-segment basis: 

• Construction, with a 10% increase in R&D 
(based on Aust1·:1Jja New Zealand Standard Industiy 
Classification, 1994-95 to 1996-97), is begim1u1g to 
realise the potentia l of research and innovation in tl1e 
context of sweeping information teclmology reforms 
designed to deliver sig1uficant benefits to i11clust1y. 
Key firms (Leightons, Lend Lease, Autodesk etc.) 
are linked witl1 CSIRO and tl,e Tational Building 
and Construction Committee in developing key 
teclu,ologies (refer Department of Industry, 
Science and Resources 1999: Building for Growth). 

• Transport is also a rising star (30% increase in R&D) 
reflecting increased importance of distribution 
networks in metropolitan, national and global 
economies. The research priorities established by 
Austroads in their 1997 report Strategy fin· Trnjjic 
Mmznge1nent Resenrcb mid Developme11t, and ITS 
Australia in Nntiu11al Strategy Stntemeut for Amtrnlin s 
ITS (1995) are providing tl,e basis for tl,e foundation 
of a research consortiw11 (Austroacls, the Road 
Transpott Authority and CSffiO) to develop Australia's 
first intelligent transport systems corridor. 

• Bttilcling product manufacturers retain high and 
increasing levels of R&D investment and are linked 
to several of the sector's strategic research objectives 
in tl,e area of new materials and waste reactivation. 

• Utilities are currently experiencing a privatisation 
shakeout. Sector involvement is focusing on key 
organisations (such as tl,e National Electricity 
Market Management Company) and key 
technologies (energy end-use and superconductors). 

By comparison witl1 Australia, tl1e U1utecl States has 
cl.early recognised tbe fundamental nexus between 
urban infrastructure investment and international 
competitiveness. Built environment R&D in tl1e 
United States in 1996 was equivalent to US$50 per 
head of population versus US$ I 4 for Australia 
(National Science Fou11dation 1997). 

Industry outlooks: Outlooks provide a range of 
science and technology opportunities. Peak industty 
bodies have established priority research directions to 
wluch trus sector is closely aligned. These include the 



National Building and Construction Committee and the 
Royal Australian Institute of Architects (implementation 
of information technology in design and conso1.1ction), 
Water Se1vices Association of Auso·alia (standards for 
quality and delivery of water), P roperty Cotmcil of 
Australia, the Auso·alian Greenhouse Office and the 
Australian Building C ono·ol Board (requfrements on 
energy efficiency of buildings) and Austroads (national 
strategy for transpo1t and intelligent transport systems). 

A sector-commissioned National Institute of Economic 
and Indusoy Research study 'Prospects for Cons011ction, 
Utilities and 11-a.11Sport Research' (.1999) provided an 
independent outlook for the decade al1ead. For 
consouction: the focus for developed markets will be for 
innovative design, quality products and se1vices, energy 
products and development of performance-based codes 
to facilitate exports. For emerging markets: cost-effective 
building materials, prefabricated stiuctures, engineering 
consouctioo technology, and design. ru1d technology for 
low-cost housing. For eleco·icity: priorities are for new 
teclmologies with high conversion efficiencies and low 
emissions, improved efficiencies in transmission and 
diso·ibution systems, inlproved end-use technologies, 
and improved metering and billli1g systems. For 
transpo1t: research to improve transport system 
efficiencies, to contribute to congestion, accident, fuel 
and emission reductions, and for intelligent highway 
vehicle systems, fre ight movement scheduling and 
integration of trmspo1t. 

CSIRO's role: CSIRO conducts approximately 11 % 
of tl1e total private and public R&D in this sector and 
provides national leadership for science and teclmology 
in construction, niche materials, urban water systems, 
energy encl-use and, more recently, intelligent 
transpo1t systems. \½de representation is also provided 
to government, inclusuy and standards bodies in 
respect of independent ancl objective scientific advice. 

Planned Achievements 
The sector plan consists of 12 so·ategic research 
opportunities which emerged through a new sector 
process whicb involved industry roundtables, a sector 
investment review process and Sector Adviso1y 
Committee involvement tlu·oughout. Funding is now 
more strategically targeted tl1rough tl1e 12 research 
oppo1tunities which are responsive to one or more 
of the sector's tl1ree key drivers (see diagram). 

1. lutellige11t tnmspo1·t systems 
Outcomes: Reduced congestion and improved safety 
of Australia's mmspo1t systems. 

Outputs: An integrated system for transpo1t sensing, 
monitoring, simulation and optimisation. 

2. lufrnst:ructure network optimisation 
Outcomes: Improvements in efficiency, enviro11111enta l 
performance, resilience and adaptivity in infrastructure 
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networks such as transpo1t, telecommunications, 
electr icity and water. 

E 

Outputs: Optimisation tools fo r road, rail, 
teleconununications, electricity, water and air 
networks, and integrated lancluse-transpon: pla1ming. 

3. Integrated design. and co11st:ructio11 
Outcomes: Reduced time and costs 011 design and 
consmiction projects. 

Outputs: Information technology applications for 
automated building code checking. An internet 
build ing product gateway. SimLdation models of 
the building constiuction process. 

4. Smart coating technologies 
Outcomes: Extended Life and performance of steel 
and plastic products. 

Outputs: Coatings to extend life of steel products; 
coatings to enhance adhesion of paint to plastics. 

5'. New buiuliug materials 
Outcomes: Increased use of waste materials in new 
engineered products. Increased se1vice life based on 
more durable plastic building products. 

N T 

Outputs: High performance crumb-rubber composites 
and cellulose fibre composites. Model of plastic 
pipelin~ failw-e and methodologies for rehabilitation. 

6. Fire science and teclmology 
Outcomes: Reduction in fire risk to plant and buildings 
at lower cost. 

Outputs: Performance-based building codes. Fire-safe 
mate rials. Improved fire simulation and risk models. 
New fire suppression teclmologies. 

------ IT Applkations 



L T ENVIRONMENT 

7. Infrastr ucture service life 
Outcomes: Reduced life-cycle and maintenance costs for 
building and infrastructure assets. 

Outputs: Models for predicting se1vice life performance of 
building materials. Mateiial selection 5ystem for Australia. 

8. Urbn.11 water teclmologies 
Outcomes: Reduced cost and improved quality of mban 
water se1vices. 

Outputs: 'Il-eatment teclu1ologies. Recove1y/re-use 
technologies. Methods for monitoring and rehabilitation 
of urban water infrastructure. Techniques for 
monitoring water quality. Teclmiques to minimise cost 
o f water system infrastructure. Teclmiques to min imise 
w1desirable impacts of water systems. 

9. Indoor envh-·011111e11t 
Outcomes: Reduced energy consumption and C01 

emissions and improved indoor air quality and 
ventilation in buildings. 

Outputs: Personal cooling system. Design cools for 
indoor enviroiunent assessment (thermal, air quality). 
Efficient hybrid ventilation systems. 

10. Low energy accelerated processing 
Outco111es: New cost-efficient, low enviromnental 
impact concrete production. 

Outputs: Process model for microwave curing of concrete 
products. Prototype model for a new rotary ki.h 

11. Solid waste ren.ctivn.tio11 
Outcomes: Higher levels of recycling and decreased 
solid industrial, construction and mi1iing waste. 

Outputs: New waste reactivation teclmologies su.itable for 
7 5% of all solid industrial, construction and mining waste. 
New materials produced from quattz-bonded, carbonate­
bonded and silicate polycondensation reactions. 

12. Re-engineering windows n.nd Jaco.des 
Outco111es: Improved quality of thermal, sound and air 
quality aspects of .indoor enviro1m1ents through use of 
new facade systems. 

Outputs: New building facades with solar, heating 
and ventilation control. Active noise control system 
for windows. 

Development of R&D capacity 
The sector is developing its R&D capacity through: 

• explicit definition of its core science and technology 
capabi lities 

• integrating science and teclm ology capabilities across 
CSIRO D ivisions and sectors more extensively than 
in tl1e 1997-2000 trie1mium 

• developing new science and technology capabilities 
(such as design science and fire science) to pursue 
new strategic research initiatives 

• extending network of strategic alliances witl1 industry 
partners for collaborative research and 
conunercialisation 

• CR Cs and membership in national and international 
research networks 

• science responsiveness to national priorities 
established by government (such as greenhouse, 
water, air quality and congestion). 
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RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component Incom e 

I. Intelligent transport systems 

2. Infrastructure networks 

3. Design & construction 

4. Smart coating technologies 

5. New building materials 

6. Fire science & technology 

7. Infrastructure service life 

8. Urban water technologies 

9. Indoor environment 

I 0. Low energy processing 

11 . Solid waste reactivation 

12. Windows & facades 

Grand total 

Division 

Building Construction & Engineering 

Entomology 

Forestry & Forest Products 

Land &Water 

Manufacturing Science & Technology 

Maths & Information Sciences 

Molecular Science 

Telecommunications & Industrial Physics 

Grand tot al 

'Ewernal revenue far research and services. 

Direct Appropriation 

4 903 

2 537 

2 800 

4 683 

2 551 

6 278 

7 581 

12 366 

5 745 

4 133 

3 63 1 

3 975 

61 182 

Direct Appropriation 

44 052 

757 

67 1 

4 II 5 

I 521 

3 385 

4 6 13 

2 069 

61 182 

'"Includes other e>.1ernal 1·evcn11e and retained earnings 

Sector coordinator 
Larry Little, CSIRO Building, 
Construct ion and Engineering 
Te l: +61 3 9252 6114, fax: +6 l 3 9252 624 1 
Email : lan y.Little@dbce.csiro.au 

Income 

Planned Expenditure** 

R&S Revenue* 

2 4 19 7 429 

I 4 14 3 967 

I 494 4 294 

4 440 9 105 

I 242 3 794 

4 980 11 243 

4 205 11 882 

7 2 19 20 76 1 

3 707 9 446 

I 876 6 0 17 

747 4 390 

2 144 6 11 3 

35 888 98 443 

Planned Expenditure*"' 

R&S Revenue* 

26 139 70 17 1 

70 1 I 514 

300 97 1 

2 I 19 6 352 

80 1 2 323 

I 668 5 218 

3 199 8 907 

960 2 987 

35 888 98 443 
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CHEMICALS AND PLASTICS 

The Australian chemicals and plastics industries are facing 
a number of challei1ges arising from major changes in tbe 
international scene. The 'triple bottom line' of economic 
viability, environmental sustainability and social 
responsibility is driving the behaviour of the industry in 
its search for opportunities in new technologies, new 
markets or illl1ovative business systems. 

The globalisation of markets and advances in 
information systems have made national boundaries 
almost irrelevant. Australian businesses in the sector 
now must at least match tbe best of imported 
alternatives, desirably becoming truly global in their 
own right by succeeding in international markets, or 
by seeking other ways to make a living. 

Growing international concerns about the 
sustainability of some traditional technologies are 
influencing product and process development in 
our customers businesses as weU as our ow11. Recent 
developments in the biological or life sciences are 
seen as offering new solutions to meeting tbese 
challenges. Australia's capability to participate in 
these developments is a major issue. 

To reduce risk and cost, local and/or international 
enterprises are aggregating with.in product groups 
and technologies, and we are seeing constant 
restructuring and the emergence of some ve1y large 
traditional chemical firms and vertically integrated life 
science companies. These changes will undoubtedly 
change the ownership pattern and business ambitions 
of tbe sector in Australia. 

In this context, the local indusuy continues to search 
for growth in regional markets or international niches 
where competitive advantages can be created and 
exploited. Oppornmities to replace bulk chemical 
imports and possibly export to the region wiU remain 
on the agenda given the nation's balance of payments, 
and the i.ndusu-y has sought to make this case to 

government . The Plastics and Chemicals Indusu·ies 
Association's Chemical Indum-y Investment Study 
concluded that higher investment is the key to susminable 
growth. T here has been some recognition by 
govenunent that chemical industty invesm1ent wiU 
have a substantial favourable impact on employment, 
trade deficit and growth. 

But it is the Sector Advisory Committee's view that it 
will take more than that to ensure the future of the 
industt-y in Australia. The bulk chemicals and plastics 
manufacturing businesses will, in this counti-y, face 
a daunting competitive environment in which, other 
than the natural p rotection of importing to Australian 
markets, local advantage is hard to identify. We need to 
build businesses with a higher knowledge content and 
a level of innovation that our competitors find bard 
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to match and which enable Australian firms to 

compete in less mature markets with attractive 
growth prospects. Such a future clearly demands 
an internationally competitive R&D capability in 
interdisciplinary team-based research. 

The committee has held these considerations uppennost 
in its mind whilst working to enhance the dialogue and 
interaction between CSffiO and the industty. It has 
also made a significant contribution i1-1 setting the 
research activities for the coming trienn.ium. The 
sector's research plan now addresses many of the issues 
facing industt-y and features a significant leading-edge 
push in bioprocessing, substantial research activity in 
new polymer development and performance as a basis 
for adding value to this segment, continued research 
into innovative application areas such as smart 
packaging and specialty chemical products, and an 
enhanced focus in the applications of cleaner chemica.l 
processing technologies. 

With the inm1ediate trie1mium planning effort behind 
us, the committee\; agenda is changing. N otwithstanding 
the planning cycle, the committee will seek to continue 
to influence the shape and ensure the ongoing relevance 
of the research portfolio. Ow· agenda for the inunediate 
future is indeed a challenging one. It includes providing 
a more complete view of industt-y development needs 
in a sector that is very diverse; ongoing advice and 
assistance with routes to market, particularly for 
pre-competitive research; developing a perception of 
the indusny as dynamic and exciting d1rougb various 
mechanisms and to a range of audiences; development 
of position papers on indust1y issues' (such as chemical 
effects on human health) leading to fora to determine 
related needs and directions; stronger links to industty 
associations; and strengthening links to other sectors 
to identify synergies and opportunjt.ies. 

Alan E Seale 
Chair, Chemicals and Plastics 
Sector Adviso1-y Conunjttee 

Chemicals and Plastics Sector Advisory Committee 
Alnn Seale, (Chair) Co11S11!tnm; Doree11 Clark, Orgn11ic Crop 
Pnnecrnnts Pty Ltd; Joh11 Den11, Depnrnuenr of industry Scie11re & 
Resources; Andy Denver, USP Filrrmio11 nnd Sepnrn1io11 Group; Greg 
Henly, Nufrmn Limited; Leo HJde, DuPont Austrnlin Ltd; Roger 
Karge, ITL; Margaret Matthews, PA CIA; ln11 Rae, University of 
Melbourne; And,·e-uJ Rath, Abbott Labormo,·ies; Roy Rose, Orica 
Australia; Jolm Wbite, Australian Nati/ma/ University; Nicole 
Ulillinms, Plastics 1111d Chemicnls Industries Associnri1m 
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CHEMICALS AND PLASTICS 

The Chemicals and Plastics Secto1· encompasses co111111odity 
chemicals, bioacti.ves (mc/i as pesticides and herbicides), 
smfactants and cosmetics, paints and ink, other specialty 
chemicals (such as dyes aud explosives), plastic resius, 
nibber a11d plastic products, and synthetic fibres. It is a 
significant provider of materials /01° mmmfacturiug, 
1ni11i11g a11d agriculture as well as .mpp61ing p1·od11cts 
directly to c011su111eJ·s. 

Sector Context, Dynamics and Outlook 
The chemicals and plastics industry in Australia is 
characterised by a few large local companjes, a few 
large foreign multinational companjes, and a large 
and growing number (around 2500) of small to 
medium-sized companies employing fewer than 
50 staff each. Australian industrial operations are 
not large on a world scale, and local companies are 
generally better able to compete internationally in 
specialty or commodity ruche areas. (Specialty 
chemicals have a product focus and generally 
involve lower capital cost processes.) 

Tbjs sector is the second largest manufacturing sector 
behind food and beverages. Sector ind icators include: 

• The la rgest segment is plastic products (35% of 
tbe total). 

• In 1996-97, turnover was $24.9 billion. TI·ends 
during l 992-97 show a steady rise in turnover. 

• Conservatively, predicted growth fo r 2001-04 is 
1.8% per annum. 

• Vc1lue-added in 1996-97 was $4.85 billion, 
representing I% of GDP. This is projected to increase 
to 1.2% in the pe riod 200 1-04. TI·ends during 
1992-97 show a steady rise in the value-added fo r 
each segment. Most rapid g rowth of 17% was in the 
bioactives segment. 

• Imports ($ I 2. I bi I.lion, 1996-97) and exports 
($3.5 billion, l 996-97) have both shown marginal 
increases. Import penetration for the sector in 
1996-97 was 58%-the hjghest rate across 
Australian industty. Export propensity was steady 
at 15 % du ring l 994-97. 

• During 1996-97, the industty em ployed around 
90,000 people-representing l. l % of the workforce. 
Employment is pred icted to decrease marginally over 
the next tt·iemuwn. 

• Australia's R&D intensity (business expenditure on 
R&O/revenue) is low at 0.9% or about one-third 
the level in the Unfred Scates. 

• R&D expenditure in Australia (1996- 97) was 
$ 175.3 million consisting of private industty (82 %), 
CSIRO (10%) and other public research (8%). 

Divisions serving the sector have a diverse customer 
base comprising various-sized multinational and 
loca l companies who are manufacnu·ers and 
downstt·earn users of chemicals and plastics. Links 
to CRCs provide intellectual and financial leverage 
and represent a significant proportion of our reseaTch 
portfolio. We also benefit from the education programs 
associated with C RCs. There are also strong links to 
1Uuversities and a range of indust1y associations and 
govenui1ent departments. 

A major factor affecting the sector is sustainability- the 
triple bottom line of econonuc viability, environmental 
sustainability and social responsibi lity. Innovation will 
be a key in our response to this issue. 

To address the economic aspect we will: focus on the 
expanding and R&D -intensive designer materials, 
bioactives and specialty teclmologies segments of tbe 
industry; ensure that our research portfolio includes 
projects with selected small to medium-sized enterprises 
which can move faster to exploit innovation; and 
include international research collaborators and 
sources of capital to assist in commercialisation . 

The U1uted States' Chemicals Manufacturers 
Association and Austt·alia's Plastics and C hemjcals 
Industries Association have both recently committed 
to zero injuries, incidents and waste. This will become 
an increasingly important driver: sustainability will 
requ ire m eeting increasingly stringent commw1ity 
expectations fo r protection of people and the 
envirorunent. To address the social and envirotm1ental 
aspects of the issue we will: adopt a cradle-to-
crad le/Life-cycle analysis approach to products and 
processes to identify oppornmit ies (such as cleaner 
production, waste minimisation etc.); and focus on 
areas where there may be potential discontinuities 
(such as food, energy, water, pharmaceutical 
diagnostics and biomaterials). 

T he triple bottom line combined with advances in 
technology is changing the industty worldwide, with a 
marked trend towards bioteclmology development and 
life science i1utiatives. A feature of the industty, both in 
Australia and overseas, is major restructuring into 
traditional chemical firms and vertically integrated li fe 
science companies. It is expected that bioteclmology 
will have a m ajor impact in the more traditional 
chemical production an d processing activities as well. 
T he chemical industty worldwide is a mature industry 
and the trend to life sciences heralds a marked shift in 
R&D. This change is being mirrored in sig1uficant 
change within CSIRO-away from traditional 
approaches to crop protection prod ucts (the largest 
existing area of activity in the sector) toward new 
bioteclmology-based approaches to bioactive molecule 
discove1y and a bioprocessing initiative involving scale­
up and downsueam processing, protein purification 
and engineering, and large-sca le cell cu ltivation. 



Bioprocessing routes to industria.l chemicals fit well 
with the speciality chemicals focus of the Australian 
chemical industty. 

Research in the trienniw11 wiU capitalise on strong 
industty links and exploit om world leading position 
in a number of research areas: polymer teclmology, 
environmentally ben.ign processing methodologies 
and technologies, and in crop and seed protection 
biopesticides and fumigants. 

Planned Achievements 
There are nine strategic research components which 
wiU address the key factors affecting the sector and 
which. reflect priorities determined in consultation. 
with the Sector Adviso1y Committee. There will be: 
a significant leading-edge push in bioprocessing-th.is 
component represents the second largest effo1t in the 
sector; substantial research activity in new polymer 
development and behavior as a basis for maintaining 
indusuy competitiveness; continued research into 
innovative application areas such as sma1t packaging and 
specialty chemical products; and enhanced focus in the 
applications of cleaner chemical processing technologies. 

1. Cleaner prod11ctio11 
Outcomes: Financial and environmental benefits for 
non-commodity chemical manufacturers. 

Outputs: Improved catalysts fo r ex.isting chemical 
processes. New production methods for waste conversion 
(such as manufacture of catalySts from red mud). Generic 
processes for enzymatic reactions tmder microwave 
heating. New cascade and tandem reactions. Novel 
surfactant formulations. 

Development of R&D c11pncity: Bu.ilding and 
strengthening core competencies in catalyst 
and catalytic process development. 

2. Polymer pe1formance 
Outcomes: Longer se1vice Lifetimes of specialty 
coatings, composites and engineered polymers used 
in the mining, infrastructure and transport industries. 

Outputs: Data, tests and teclmiqu.es to predict the rate 
of ageing changes in different enviromuents and to 
predict critical polymer breakdown mechanisms. 

Droelop111eut of R&D cnpncity: On-line instnuuental 
techniques and mathematical modelling to evaluate 
polyme r breakdown. 

J. Innovative polyme1' products 
Outcomes: Manufacmre of new and improved products 
by polymer-use industries. 

Outputs: Polymer forming processes and product 
prototypes based on control of free radical 
polymerisation, reactive extrusion and conducting 
or photoactive polymers. 
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Developmem of R&D cnpncity: Develop a better 
knowledge of structme-property relationships for 
polymeric materials. Better define the scope and 
chemical mechanisms of ottr inventions . 

4. Smart packaging 
Outcomes: Increased global markets for Australian 
manufactured and agricuJtura l goods tlu·ough tl1e 
use of itmovative packaging. 

Outputs: Novel concepts, improved processes and 
products for use in environmental packagit1g, food 
packaging, and authentication and security devices. 

Develop111e11t of R&D cnpncity: Enhance ski Us in the 
area of chemical syntl1esis, spectroscopy and 
nanoteclmology. Develop a network with physicists 
(optical, magnetic, antennae) and biologists 
(molecular recognition). 

!i. Specialty chemical products 
O11tco111es: Substantial increases in export 
competitiveness and the development of significant 
new product markets by Austra lian-based enterprises. 

Outputs: Design and formulation of high added-value 
specialty chemicc1l products or processes via control 
of nanostt·ucmre and of surface functionality d1rough 
chemical and biomimetic routes, particularly in 
water/wastewater treatment, cosmetics and coatings. 

Developmem of R&D C11pncity: Product formulation 
teclmologies (especially in the areas of electronics 
and bio-products) and in biomimetic molecular 
m odelling capabilities. 

6. Chemicals for grain storage 
O1ttco111es: Retain Austra lia's market advantage for 
export grain through continued use of phosphine and 
commercial use of new fumigan ts. 

Outputs: Regisu·ation of new fum igants and 
formulat ions of fumigants (a phosphide, ethyl formate, 
carbonyl sulphide, cyanogens) for specific app lications. 

Building R&D capncity: Improved knowledge- based 
methodologies fo r evaluatit1g new fi.uuigants, enhanced 
expertise in mammalian and insect toxicology. 

7. c,,op protectio11 products 
Outcomes: Crop protection with socially, ecologically 
and economically acceptable products that add ress 
unique Australian agricultural problems. 

Outputs: New bioactive chemicals fo r use as 
environmentally friendly safe herbicides, insecticides 
and fungicides (for example, chemicals with lower 
mammalian toxicity and persistence). Biopesticides 
fo r insect control in Austra lia and overseas. 

Development of R&D cnpncity: Enhance fermentation 
and formulation ski lls and infrast11.1cture. 
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8. Bioprocessing 
Outcomes: Revenue growth for the Australian 
bioprocessing industry based on a new range of world 
competitive products, including exports of high value 
bioprocessing products. 

9. Surface engineering of polymers 
Outcomes: Cost-savings, reduced waste and extensions 
of product lifetimes through improved control of 
sw·face properties. 

Outputs: Candidate proteinaceous insecticides. Pesticide 
and mycotox.in bioremediation enzymes. Biopolymers 
from food processing wastes. Bioactive plant products 
of pharmacological significance. Support for 
bioprocessing scale-up. 

Outputs: Novel concepts and cost-effective technologies 
in the areas of surface engineering of polymers and 
electro-conductive surfaces with application in 
painting, packaging, membranes, biomedical devices, 
corrosion resistant coatings, opto-electronics and 
display devices. 

Development of R&D capacity: Build skills in functional 
genomics, proteomics and bioinformatics, plus some 
key downstream capabilities in enzyme strucnu-al 
bio logy. Expertise in scaling up fermentation for 
commercial production of plant-derived pigments 
and pharmacologically active plant products. 

Development of R&D cnpncity: Establish and optimise 
the mechanisms for contro lling the spatial strncture 
and physico-chemical properties of reactive and 
electroconductive incerphases. 

RESOURCE SUMMARY {$'000 OVER THE TRIENNIUM} 
Component 

Direct Appropriation 

I. Cleaner production 4 656 

2. Polymer performance 5 014 

3. Innovative polymer products 5 3 14 

4. Smart packaging 6 5 12 

5. Specialty chemical products 5 474 

6. Chemicals for grain storage 2 314 

7. Crop protection products 11 753 

8. Bioprocessing 8 015 

9. Surface engineering of polymers 2 781 

Grand total SI 833 

Division 

Direct Appropriation 

Building Construction & Engineering 4 6 18 

Entomology 11 4 15 

Food Science 2 399 

Manufacturing Science & Technology 7 260 

Molecular Science 26 14 1 

Grand total 51 833 
•E.trernal 1-evem1e f o,· ,·esennh and services . 
.. Jndudes other exten1a/ revmue and retained earnings applied 10 1he sertoi: 

Sector coordinator 
Dr Greg Simpson, CSIRO Molecular Science 
Tel: +61 3 9545 25 19, fax: +6 1 3 9545 2446 
Email: greg.simpson@molsci.csiro.au 

Income 

Income 

Planned Expenditure** 

R&S Revenue* 

I 730 6 846 

2 650 8 023 

5 640 12 100 

3 625 10 497 

4 469 10 526 

2 095 4 478 

5 164 18 428 

5 098 13 777 

I 040 3 907 

31 512 88 581 

Planned Expenditure** 

R&S Revenue* 

I 225 5 855 

8 848 2 1 055 

2 075 4 523 

4 177 11 438 

IS 187 45 7 10 

31 512 88 581 
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INFORMATION TECHNOLOGY 
AND TELECOMMUNICATIONS 

The trade and business press reports, almost daily, 
new major investments to create or acquire 
intellectual property in the Information Technology 
and Teleconununications Sector. The Australian 
G overnment has this year announced major changes 
to its taxation policies designed, in part, to improve 
Australia's relative attractiveness as a location for 
ventuse fund invesonents similar to those being made 
in California's Silicon Valley. However, the almost 
magnetic attractiveness of the sector for R&D 
invesonent poses a dilemma for the CSIRO and this 
dilenuna has figured strongly in the deliberations of 
the Sector Adviso1y Committee during this past year. 

Recem estimates have quantified the Australian sector 
as follows: 

• revenues of $66 billion representing 7. 5% of the 
tOtal Australian economic activity 

• expon:s exceeding $4 billion 

• growth of 60% over the I 990-96 period making 
information technology and telecommwlications 
the fastest growing industry sector in Australia. 

• employment of about 500 000 staff with a particular 
focus on highly skilled roles. 

However, in an econonlic sense, the tide seems to be 
running against Australia as the balance of trade for 
these products and se1vices is currently estimated to 
be in deficit by $8 billion with an expectation that tllis 
deficit may exceed $30 billion in five years time. In a 
sector domin ated by foreign-owned multinationals 
and an increasingly global marketplace, it is not 
immediately obvious how tl1e R&D efforts of tl1e 
CSIRO can be translated into outcomes wllich reverse 
tllis trend through tl1e creation of new Australian -based 
businesses and wealtll creation within tile Australian 
sector. Gai1ling better insight into tllis strategic issue is 
llighly important to CSIRO's information technology 
and teleconununications research g iven tl1e dilemma 
tl1at, in tile absence of a suitable strategy, the relevance 
of the CSIRO's R&D efforts in tllese areas will 
undoubtedly dimulish over time. 

The Secto r Adviso1y Conunittee is h ighly committed 
to the potential of tile sector and the value of relevant 
R&D. In its reviews with CSIRO management and 
staff, the conIBlittee h as concluded tl1e research 
portfo lio proposed for tl1e 2000-03 triemliwn 
effectively exploits tile organisati011's existing skill base 
and is well aligned with both key science trends and 
key market trends anticipated over tl1e period. The 
conunittee also believes mat industry in teraction and 
collaboration is at a significant level aud diversified 
across a range of reputable partners, tl1ereby improving 
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tile opportunities for commercialisation of tile results 
of tile proposed research. In short, the conunittee 
endorses, witl10ut any rese1v ation, tile planned work 
program as constrained by tile overall R&D ftrnding 
allocations detemlined by CSIRO's top management 
for tile sector. 

The committee also supports tl1e appropriateness 
of tl1e overall funding allocation for the sector as 
determined by the CSIRO's top management. Tllis 
conclusion may be somewhat surprising in that the 
R&D allocation over tl1e triemlial period is relatively 
stable, an outcome at odds with tl1e anticipated 
potential of the sector. Higher R&D allocations could 
be justified given a clearer understanding of how 
outcomes in the form of new Australian-based 
businesses and wealtll creation witllin the Australian 
sector could be derived as a result of tl10se higher 
allocations. In this regard, tl1e conunittee notes tl1at 
tl1e CSIRO has largely structured its indusuy 
commercialism partnerships so tl1at it performs as 
a subcontractor providing conu·act R&D, licens ing 
and/or consulting serv ices to major indusuy partners 
who cany tl1e majority of tl1e risks but also the majority 
of the benefi ts associated witl1 tl1e research effort. 

Vlhile such relationships are not witl1out mer it, tlley 
are wilikely to lead to outcomes that extract, for botll 
tile CSIRO and Australia, a true market value for tile 
intellectual property contributed by tl1e CSIRO. Such 
relationships may inllibit higher R&D allocations 
sh ould they generally fail to deliver returns to Ausu·alia 
commensurate with tl1e value of tile CSIRO R&D 
effort. The committee would urge tl1e CSIRO to give 
greater consideration to incubation of spin-off 
companies and other similar commercialisation models 
because tl1e committee believes such approaches are 
better aligned to tl1e expectations of tl1e marketplace 
and, more to the point, mat such approaches would 
hold much stronger potential for delivering outcomes 
mat would provide long-lasting benefit to Australia. 

Jolm Kranenburg 
Acting Chair, Information Technology and 
Telecommunications Sector Adviso1y Committee 

Information Techno logy and Telecomm unications 
Sector Advisory Committee: 
John Km11enb11rg, (Alg Chair) Fujitsu Australia limited; Rod Badger; 
Australian Depamuent ofCrmnmmirmions, lnfon11ation Technology 
and tbe Arts; Jan Cbesse/1, Defence Science and Teclmology 
Organisation; J B Clarke, Nortel Networks; Roh Durie, Australian 
lnfortnation industry Assoriatirm; David Memm, Mi11r0111 Pry Ltd 



INFORMATION TECHNOLOGY 
AND TELECOMMUNICATIONS 

Companies in this global iudustry sector design and 
manufacture products and sei7Jices fa1· the i11frnstr11cture 
(infor111ation aucl teleco1111mmicati01Js) necessary to support 
all other sectors of the economy, p111ticular!y the Se17Jices 
Sect01: Jncreasiug!y, competitiveness relies 11p011 the ability 
to access, store, shrn-e and trn11s111it information. The sector 
comprises software developers, teleco1mmmications cmriers 
and their equipment s-uppliers. 

The strategic objectives presented represent a level of vertical 
integration and ski11s to address problems from the use:r 
application layer to the physical trrmsmissiou lnye:r necessary 
far Attstrnlia to 1•e:,11ain competitive in the global sect01: 

Sector Context, Dynamics and Outlook 
The medimn-term global outlook for the Information 
Technology and Te lecommunications Sector is 
sustained bigb growth. 

L1 1997, the sector revenues totaled $66 billion and 
represented 7.5% of the total Australian econom ic 
activity, employment was about 500 000 and exports 
exceeded $4 billion. Information teclmology is the 
fastest growing indust1y in Australia and the world, 
with a 60% increase in revenue over the period 
1990-96. 

The balance of trade in these p roducts and services is 
running against Australia; our defic it est imated to be 
$8 billion in 1995-96 was forecast to exceed $30 bil lion 
by 2005 . 

\Vith appropriate investment Australia can create 
import-replacement technologies more suited t o 
Australian requirements, generate exports and 
employment in the rapid ly growing information 
teclm ology and te lecomnumications industries. 

Key drivers: Telecommunication net1vorks are 
currently undergoing rapid evolution which is both 
driving and being driven by user demands fo r new 
services. The majo r forces at work inchtde: 

• personal.ised se1v ices 

• portability and mobi lity (wire less access) 

• decentralisation of 11et1vork intelligence 

• increasing separation of 11et1vork control and 
data switching 

• fundamental change in transport mechanisms from 
circuit-switched networks to packet switching 

• vastly increased t raffic volume, pa1ticuJarly for 
data transfer 

• growing interdependence o f the m ed ia, 
communications and computing sectors 

• the internet-a major driver for change in the 
provision of se1vices (Australia is the third highest 
per capita user of the internet behind the United 
States and Finland) 

• seal.ability o f systems-the operating environment 
can now encompass a few users or thousands or even 
billions of simultaneous users 

• given the accessibility o f information , the need for 
conten t processing and its automation 

• tl1e global market t rend of deregulation and 
privatisation of the telecommun ications indust1y 

• rura l telecom mw1ications- will change significantly 
over tl1e next 3-4 years through systems enabl.ing 
new se1vices such as electronic commerce, 
telemedicine and enhanced distance learning. 

T he sector will continue to realise the synergy between 
the infonnation technology and telecommunications 
disciplines with.in CSfilO. The strategic objectives for 
networking for the infonnation economy and seru11 less 
mobile communications are examples in which the 
combination of expertise will provide world-class outputs. 

Our combination of skills, from the physical layers 
through the nerworki11g layers and to the appl.ication 
layer, enable a level of ve1tical integration that is 
nn.ique global and valuable to Australia. In many cases 
this sector is the only non-proprieta1y som·ce of 
knowledge for govenm1ent and industty. 

The scope of activities allows the provision of complete 
end-to-end solutions to indust1y needs at present and 
in the fun1 re. 

vVe have established research activities with the Se1v ices 
Sector, such as the Hospita l vVitbout \Nalls projeccs, 
and are actively encouraging other cross-sector projects. 

Planned Achievements 

1. Broadbmul wireless systems 
Omco111es: An Australian-based design and 
manufacturing capabil.i ty in advanced broadband 
wireless (point-to-point and point-to-multi-point) 
systems. New technology to enable the high 
penetration of low-cost broadbru1d wireless access. 

Outputs: Ante1ma, mm-wave integrated circuits, modem 
designs and system architecrure for broadband wire less 
systems at substantially lower coses than at present. 

2. Networking 
O11tco111es: Design tools and teclmiques to enable more 
cost effective use of Australia's telecommwucations 
net1vork infrastructure by government and indust1y. 

Outputs: Demonstration test-bed networks deploying 
advanced networking teclmology to improve current 
and next generation internet ,1ppl.ications. 



3. Corporate 111e11101y 
Outco1JJes: Improved organisational effectiveness and 
efficiency through effective electronic record-keeping 
and systems incorporating corporate-memo1y services. 
Australian-based firms supporting and supplying 
corporate-memoty solutions within the global 
knowledge-management software market . 

Outputs: Tecl1J1o]ogy componentS that automate 
capture and storage of contextual information. New 
models and information teclmology componentS for 
lightweight work.flow which allow the integration of 
documentS and the processes which apply to them. 

4. e-111atcbi11g and e-11egotiatio11 
Outcomes: A strong Australian-based on-line broker 
market producing new service provide rs and on-line 
se1vices for global marketS. An Australian-owned 
electronic-market infrastructure which significantly 
reduces the cost of transactions in all sectors. 

Outputs: Generic agent tecl1J1ologies supporting broker 
automation to be applied i1J direct trading by 200 l and 
negotiated trading by 2003. 

5'. Federated information syste111s 
Outcomes: Improved organisational effectiveness and 
efficiency through early deployment of electronic 
services requiring integration of existing (legacy) 
information systems with in and between enterprises. 
Australian-based firms supplying software and systems 
integration setvices in the global market for systems 
providing integrated access to existing legacy systems. 

Outputs: A model, software componentS and tools for 
developing electronic services based on integrating 
existing information systems. 

6. !Yln.xi1111nn usability 
O11tc01ne.s: More efficient and effective use of infomiation 
systems tl1rough engaging, fit-for-purpose, intuitive 
interfaces. 

Outputs: Software roo lk.itS, interfaces and training 
systems for three-dimensional imaging and haptic 
(touch feedback) devices. 

7. Tools for distributed systems 
Ot1tco111es: Reduced risk and cost of building scalable, 
distributed information systems leading to more rapid 
deployment of major distributed systems and reduced 
investment in system mi~ration. 

Outputs: Consulting se1vice and tools for modelling and 
optimising software arch.itectu.res to improve scalability, 
speed and reduce cost iu distributed business and 
government networks. 

8. Seamless mobiles 
011tc01nes: Increased mobile access to on-line applications 
and information systems in both rural/remote and 
commercial areas. The focus will be on rural or 
remote areas. 

Outputs: Applications, algorithms and hardware 
to improve t!Jird-generation mobile and satellite 
conummications. 

9. Dual-use microwave systems 
Outcomes: Australian-indusuy-supplied sensor systems 
fo r botl1 defence and civilian applications. 

Outputs: High power devices. Miniaturised radio 
subsystems. Compact wide-band anteru1as and 
componentS. Vv'ideband electro-optic devices. 

10. Content tailored on de111a11d 
Outcomes: Operational efficiencies for Australian 
business, government and Australian internet-based 
se1vice providers created tlu·ough tl1e ability to 
implement adaptable and highly individualised 
productS and services. 

Outputs: Technologies to merge ru1d process data from 
documentS and media sources and to automatica lly 
synthesise and de liver content satisfying a specific 
cljem group need. 



RESOURCE SUMMARY {$'000 OVER THE TRIENNIUM} 
Component Income 

Direct Appropriation R&S Revenue* 

I. Broadband wireless systems 10 723 11 896 

2. Networking 5 769 2 110 

3. Corporate memory 3 077 I 5 16 

4. e-matching & e-negotiation 3 385 I 668 

5. Federated information systems 5 539 2 729 

6. Maximum usability I 539 758 

7. Tools fo r distributed systems 4 001 I 971 

8. Seamless mobiles 8 628 6 240 

9. Dual-use microwave systems 9 530 7 350 

I 0. Content tailo red on demand 5 847 2 880 

Grand total 58 038 39 118 

Division Income 

Direct Appro priation R&S Revenue* 

Maths & Information Sciences 26 466 13 038 

Telecommunications & Industrial Physics 3 1 572 26 080 

Grand total 58 038 39 118 

Co111po11ent 1 includes $6 780 000 for services provided to NASA 
Cllmpo11e11t 8 includes $3 500 000 [01· sei-vires n11d resenrrb do11e [llr the CRC for Sntellite Systems 
*E>;ternal revenue for resenrcb nnd seniices. 
*'lnd11des other exten1nl 1·evem1e nnd 1·et11i11ed e11n1i11gs npplied to the sertor. 

Sector coordi11ator 
Dr Rhys F rancis, CSIRO Mathematical 
& Info rmation Sciences 
Tel: +6 1 3 8341 8231, fax +6 1 3 834 1 8222 
Email: rhys.francis@cmis.csiro.au 

Planned Expenditure** 

22 3 19 

7 893 

4 743 

5 2 17 

8 538 

2 372 

6 166 

14 751 

16 651 

9 012 

97 663 

Planned Expenditure** 

40 79 1 

56 871 

97 663 
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INTEGRATED 
MANUFACTURED PRODUCTS 

The current Integrated Manufactured Products Sector 
Plan is the result of a lengthy process of collaboration, 
analysis and synthesis undenaken by the Sector Advisory 
Committee and CSIRO's research leaders in the sector. 
This is a journey willingly embarked upon by both and 
is one which we believe has yielded a rigorous 
framework for more sharply focusing current and 
future reseaJ'ch into those areas of maximum advantage 
for large and small Australian manufactuxing firms. 

The nine strategic components of the plan are 
anchored in what we believe will be the fundan1ental 
forces that will shape global manufactuxing in the next 
decade and beyond. These are: the need for sustainable 
manufacturing processes; the creation of new value 
chains, manufacturing systems and process 
improvements included in which are global enterprise 
operations; and the need for fast response to market 
changes, and micro and nanoscale manufacturing. 

The components of the plan cover many individual 
projects, which in tum reflect the diversity of the sector. 
Dealing with this diversity has been a challenge for the 
committee and it remains a key issue for the futlll'e. 

T he committee views the current plan as representing 
a well balanced research portfolio but recognises that 
farther work needs to be done to better match research 
priorities and resources with market needs and 
potential, and to alter priorities and resow-ces accordingly 
where appropriate. As well, the committee plans to 
work closely with CSIRO's researchers to develop a 
more rigorous process to identify the paths to 
commercialisation for key projects and also to identify 
perfonnance measures to track the impact on industry 
of the sector's work. 

The committee endorses the sector plan that foUows, 
believing it represents an important milestone in 
ensuring that CSIRO's research is more closely aligned 
with industty needs. 

INTEGRATED MANUFACTURED PRODUCTS 

The conunittee gratefu lly acknowledges the leadership 
of Dr Ian Sare, the sector coordinator, and the 
dedication of all the CSIRO staff who attend meetings 
and support the committee, without which oux work 
would not be possible. The conunittee also wishes to 
acknowledge the significant contribution of Dr Don 
vVilliams, the previous chairman, who laid the 
foundations of the cunent plan. 

Robert Tl'enberth 
Chair, Integrated Manufactured Products 
Sector AdvisOLy Committee 

Integrated Manufactured Products 
Sector Advisory Committee: 
Robert Trenbertb, (Cbnir) Ernrt & Young; Mork Albert, MTM. Pty 
Ltd; Patricio Crook, Dynek Pty Ltd; Fronk Cunningho11l, BHP 
Resea,~/; Lt,borat01·ies; Keith Doniel; Roger Jmnes, Depnrt111e11t of 
State Devdop111ent, Victo,'in; Bnny Murphy, Brit isb Ae1'Qspnce 
Australia; Victor W Pe1·ki11, AMCOR Food Cons Australasia; Stuart 
Romm, HPM Industries Pty Ltd; Victor Sidebotbmn; Gee S111bbs; 
Gany Woll, Depnm11ent of lndumy Science & Resuurres 



INTEGRATED 
MANUFACTURED PRODUCTS 

The !ntegrnted Manufactured Products Sector is specifically 
concerned with elaborately transfonned mmmfacturing a11d 
manufactured products, predominantly inetnl-based. It covers 
machinery and equipineut, i11str11111ents, metal-based 
mamifnct111ing methods, 1r1mnifacturi11g processes aud the 
operation of distributed manufacturing enterprises. 

Sector Context, Dynamics and Outlook 
Integrated manufactured products is a key indust1y 
sector, vital to Aust1·alia's economic growth and 
international competitiveness. M anufacturing is the 
main game of global trade and Australia has the second 
largest manufacturing trade deficit in the world after 
the United States. The sector comprises about one-ha!£ 
of Aust1·alia's total activity in manufacturing. It is the 
largest importer and third largest exporter of aU 
industty sectors. 

Key sector drivers and dynamics: A major paradigm 
shift has been occurring in the sector. G lobalisation, 
coupled with the increasing deregulation tt·end, 
increases our market size and oppo rtunities through 
the economies of scale required for efficient low-cost 
production. On the other hand, globalisation also 
increases competitive pressures on Australian 
manufacturing. The sector has always suffered heavy 
trade deficits, with imports exceeding exports by over 
$25 billion in I 996-97. On the other hand, the sector 
has performed well in the recent period in terms of 
export propensity and import penetl'ation trends. Its 
export propensity of 19% in 1996-97 compared quite 
favourably with the a LI-sector average of I 0% while its 
import penetration decreased from 57% in 1994-95 to 
55% in 1996-97. A key challenge facing the sector is 
the ability to develop globally competitive companies 
in key growth industries. Targeted R& D is crucial to 
achieving this abi lity, and CSillO has the potential to 
play a leading role in supporting the industry to meet 
this challenge. 

Other market and competitive drivers: A recent 
market study found the top R&D decision drivers to 
be profitability increases (that is, economic-market 
conditions), customer demands an'd cost reduction 
(both of which represent competitive pressures) and 
new product development. 

The competitive climate, made stronger by 
communication and knowledge-sharing teclmologies, 
will require rapid responses to market forces for 
business survival. Product development lead time and 
product life cycle are now almost half of what they 
were I O years ago. 

Sophisticated customers will demand products that are 
customised to their needs and local conditions. 

Rapid pace of teclmology change is also narrowillg 
the window of market opportunity and altering the 
indust1y's concepts of long-term an.cl short-term 
research by shortening their t ime fram es. 

Key science and technology drivers: These include: 
adaptable, reconfigw-able and integratable 
manufacturing products and processes; manufacturing 
processes that minimise waste and energy consumption; 
biotechnology for manufacturing; system synthesis, 
modelling, and simulation for aU manufacturing 
operations; technologies to convert information imo 
knowledge for effective decision-making; product and 
process design methods that are tt·ansparent to 
organisational and national differences and can address 
a broad range of product requirements across 
o rganisational and national boundaries; enhanced 
human-machine interfaces; and software for intelligent 
collaboration systems and concurrent engineering tools 
that integrate cross-cl isci plinaty and enterprise-wide 
involvement to reduce time-to-market and improve 
quality. Tlvo breakthrough teclmologies are submicron 
manu.facmring and enterprise simulation and modelling. 
Many of the research areas are applicable to several 
priority teclmologies and multi-disciplina1y in nature . 

R&D investment: Manu facturing as a whole has the 
second highest R&D intensity of all sectors. This 
sector is relatively highly R&D intensive with a 
business R&D intensity of 1.6%. It compares very 
favourably with an all-sector average of 0.4%, 
consistent with a research finding that the propensity 
to itmovate is highest for export-intensive incl ustries. 
H owever, the sector compares unfavourably with its 
OECD equivalent whose R&D intensity is 3.4%. The 
sector's R&D expenditw·e represented 27% of the all­
sector total in 1996- 97, a decrease from 30% in 1992-93. 

Capture of benefits: Major barriers to the ability to 
capture R& D benefitS are, according to a recent su rvey 
of industry leaders: lack of venture capital; sho rt-term 
focus of Austt·alian busit1ess investment; lack of 
govenunent incentives for the high-risk first 
conunercial-scale application of a new technology; 
taxation arrangements; and small domestic market base. 

r evertheless, there bas been a stt·ong trac~ record 
of teclmology uptake in the sector as a resu It of 
competition that necessitates it1creasing creativity and 
innovation in all aspects of the manufacturing enterprise. 
Collaborative R&D has always been an important and 
effective vehicle for technology transfer and market 
adoption paths. 

R&D providers: CSillO effort in terms of total 
expenditure in the sector i.n 1997-98 was $47.3 m iUion, 
representing 6.7% of the all-sector total. The majority 
was in fabricated metal (27%), instrumentation (21 %) 
and basic metal (2 I%). 



CSIRO has an excellent track record of achievements 
in this sector including a number of world-first research 
outcomes. H owever, its share of public sector R&D 
decreased from 30% in 1992-93 to 28% in 1996-97 
against the backgrotmd of a stable share of higher 
education institutions and increased share of business 
enterprises. This clearly indicates the need for CSIRO 
to increase its research effort to maintain its leadership 
role in manufacturing R&D in Australia. 

The paradigm shift occurring in the sector means that 
the competitive environment facing manufacturing 
ente1prises in the future will be significantly different 
from today. To be successful in this climate, Austral.ian 
manufacturing will require significantly improved and 
different R&D-driven capabilities. Research studies have 
clearly shown tl1at innovating finns tend to grow faster, 
gain more market share and achieve higher growth in 
profits, tlian non-innovative firms do. Assisting tl1e 
industiy in attaining tl1ese new and improved capabilities 
represents the challenge facing CSIRO. 

Planned Achievements 
The sector plan consists of nine research componen ts 
directly addressing tllis challenge and reflecting a 
change in research emphasis towards: 

• Sustainable manufacturing processes and 
products, including integrated metl1odo.logies for 
whole-of-life approaches to manufacturing and 
lighter weight and more energy-efficient vehicles 
and transport equipment. 

• The creation of new value chains through development 
and commercialisation of new, differentiated 
products and value-adding to natural resources 
and raw materials. 

• Improvements to manufacturing systems and 
processes to increase p roductivity and quality and 
to reduce costs and time-to-market tlu·ough g reater 
use of advanced computation and simulation 
teclmologies, software and tl1eoretical concepts. 
These include new metl1odologies and tools to 
enhance tlie operational agility and global networking 
capabilities o f Austra lian manufacturing firms to 
increase tl1eir international competitiveness. 

• Micro and nanoscale manufacturing. 

Research activity inclucled in me plan is selective and 
focused on R&D-sensitive areas where research outputs 
will benefit Australian firms operating globally, where 
CSIRO can establish strong competitive advantage as 
well as clear patl1s to adoption, and where high 
multipliers can be obtained for its work witl1 small 
to medium-sized enterprises. 

The fo llowing are some key examples of CSIRO's 
plaLmed achievements in individual components o f 
tl1is diverse sector. 

1. Sustainable 111a11uf acturi11g 
Outcomes: Processes and products witli lower 
environmental impact for use by Australian 
manufacturing industiy. 

Outputs: Environmental performance metrics of targeted 
processes for assessment of eco-efficiency to prioritise 
research activity. A framework and life-cycle m odel 
fo r cast magnesium products to identify envirorunental 
issues and appropriate solutions. Industrial-scale 
demonstration facilities for medium/large-scale 
slllface coating o f industrial components for 
increased performance against wear. 

Developmeut of R&D capacity: Redi rection of some 
resources towards an integrated study of processes, 
products and manufacturing systems witllin an 
enviromnental framework. Refocusing of some 
projects to include eco-efficiency aspects. 

2. Ligbter-weigbt transport equip111e11t 
Outcomes: M ore energy-efficient transport vellicles. 
Increased quality and productivity in manufacturing 
processes used in n·ansport equipment manufacture. 
Manufacture of welded aerospace stmctures 
unachievable witl1 current technology. Research 
outcomes here could include increased exports of 
aircraft stnicnu-al ·assemblies from Australia to tl1e 
U1lited States and European orig inal equipment 
manufacturers. 

Outputs: A low-emission vehicle using CSIRO 
teclmology for international marketing of CSIRO 
teclmologies. N ew magnesium-casting technology 
witl1 improved casting yield and significant cost savings. 
New and improved teclmologies for the joining of 
materials used in tl1e marine and aerospace industries. 

De,:e!opmeut of R&D capacity: Retraining in lligh 
temperamre mechanical performance o f magnesium 
alloys. Involvement in the CRCs for cast metals 
manufacturing and welded st ti.ictu res. 

3. Integrated 111i11emls-111etal prod11ctio11-
111a11ufn.cturi11g chain 
Outcomes: Higher quality in t itanium alloy and 
magnesium alloy products. Higher productivity in 
welding titanium and magnesium alloys. 

Outputs: Low cost lligh quality fabrication teclmology 
fo r titanium and magnesium alloys. Optimised system 
for SF6 usage in magnesium die-casting furn aces. 

Magnesium die-casting scrap recycLing tested in a 
pilot-scale recycling device. 

Developmem of R&D capacity: Build expertise in non­
fe rrous welding and joint quality assessment. 

4. Ma1111fact111·i11g Jwocess and product i111prove111e11ts 
O11tco1nes: i'vlajor improvements in tl1e competitive 
position of Ausn·alian small and medium-sized 



enterprises through reduced manufacturing costs, 
increased productivity and improved product quality 
supported by innovative software. 

Outputs: Software based on smooth.ed-particle 
hydrodynamics and computational mode.ls for 
manufacturing applications. N ew/improved 
teclmologies for the joining/welding, forming, 
fabrication, heat treatment and qua lity assurance 
of products. New cermet composite systems with 
enhanced properties and processing methods. 

Development of R&D capacity: Acquire new equipment 
(for example, for metal forming). Upgrade skills and 
equipment in alloy processing, composite development, 
quality assurance and tribology. Strengthen 
international networking linkages. 

5. Mensure111e11t and inspection tools 
Outcomes: Improved quality of materials, products 
and structures. Systems manufactured in Australia for 
monitoring physical and micro-structural properties 
of materials and for metering fluids. 

Outputs: Technologies for measuring visco-elastic 
and adhesion properties of thin film coatings and for 
evaluating the microstrucrnral properties of materials. 
Advanced pre-production prototypes of 
instrumentation systems. 

De:velopme:nt of R&D capacity: R&D capacity will 
grow thsough ongoing strategic research within the 
component and through strategic collaborations with 
Ut1iversity of Auckland, Sydney University and a group 
of NASA-sponsored United States laboratories. 

6. Sensing mu/ 111011itoring prnducts 
Outcomes: Discove1y of untapped ore bodies with more 
sensitive sensors for geophysical exploration. Substantial 
cost savings through better control of films on rolled 
metals. Export sa les of sensor equipment. 

Outputs: Real-time control of thin film th ickness on 
fast moving surfaces such as in rolling mills or offset­
printing machines. Highly sensitive atom interrerometer 
suitable for detecting gravity fields and gravity gradients. 

De1.1elop111ent of R&D capacity: Consolidate resources for 
more targeted research in superconductivity. Acquire 
ion-beam etch ing equipment and automated optical 
coating systems. Build external and cross-sector 
linkages (for example with NASA, the Information 
Teclmology and Te lecommunications Secto r, and the 
Mineral Exploration and Mining Sector. 

7. Micro111n1111fncl11ri11g 
Outcomes: Lower cost of existing micro-manufactured 
products. Production of new, differentiated high 
value products for global markets. Enhanced export 
position for Australia through intellecrnal-property 
generation and associated collaborative and licensing 
linkages between Australian manufacrurers and 
international suppliers. 

Ontputs: Development of novel anti-counterfeiting 
microsu·uctures. Defence-related radio frequency 
microsu1.1cture components. Development of novel 
applications of ultra-fine particle technologies. 

Development of R&D capacity: Acquire new 
e-beam machine. 

8. Nn11oscnle building blocks 
Outcomes: Products for global markets based on 
nanoscale biosensor teclmology. New, differentiated 
high-value products for global markets based on 
manufacrnring utilising nanoscale building blocks. 

Outputs: Self-assembling integrated circuits (instant 
chips) on non-semiconductor substrates such as paper. 
Smart-skin antennas. Devices that are wavelength 
switchable or fixable. 

Developinellt of R&D cnpaciry: Collaborative work inside 
and outside CSIRO to leverage nanoreclmology 
capability. Maintain R&D Linkages with AMBRI Pty Ltd. 

9. Eme1prise slruct:tn-e n11d operation 
O11tco111es: H igher production qua lity and productivity 
through advanced, reconfigurable, flexible and robust 
manufacruring systems. Improved enterprise flexibility 
and agility through application of open (inter-operable) 
information, knowledge management and decision 
support systems. lndusuy projects demonstt·ating 
the elements, methodologies and technologies of 
concurrent engineering practices, new contt·ol 
architecrures and migration paths to adoption. 

Outputs: Modelling methods for performance analysis 
and stability control for dimibuted enterprises. 
Design principles for multi-agent manufacturing 
systems. Ge neric-enterprise reference architecru re 
for dynamically changing global enterprises. 

De11elop111eut of R&D cnpncity: Establish computer 
modelling and simulation capability for multi-agent 
concurrent systems. Build expertise and infrastructure in 
communication technologies to support geographically 
separated collaboration. 



RESOURCE SUMMARY ($'000 OVERTHETRIENNIUM) 
Component 

I. Sustainable manufacturing 

2. Transport equipment 

3. Minerals-metal production chain 

4. Manufacturing improvements 

5. Measurement & inspection tools 

6. Sensing & monito ring products 

7. Micro-manufacturing 

8. Nanoscale building blocks 

9. Enterprise structure & operation 

Grand total 

Division 

Building Construction & Engineering 

Manufacturing Science & Technology 

Maths & Information Sciences 

Te lecommunications & Industrial Physics 

Grand total 

•E.t-iernnl ,-evm11e for rrsem·rb nll{/ services . 

Direct Appropriation 

11 968 

17 242 

4 18 1 

18 IOI 

11 091 

11 666 

6 49 1 

6 288 

10 409 

97 438 

Direct Appropriation 

I 203 

6 1 348 

3 816 

3 1 070 

97 438 

.. !11d11des other e~·ternnl revenue and ,·etained e11nii11gs npplied to the sector 

Sector coordinator 
Dr Ian Sare, CSill.O Manufacturing Science 
and Teclmology 
Tel: +6 1 3 9545 2787, fax: +6 l 3 9545 2829 
Email: ian.sare@cmst.cs iro.au 

Income 

Income 

R&S Revenue* 

7 715 

9 329 

2 287 

9 7 17 

5 001 

5 170 

4 90 1 

370 

5 673 

50 163 

R&S Revenue* 

552 

36 08 1 

I 880 

11 650 

50 163 

Planned Expenditure** 

19 620 

26 501 

6 470 

27 990 

15 891 

16 719 

11 592 

6 576 

16 106 

147466 

Planned Expenditure** 

I 756 

97 659 

5 882 

42 169 

147 466 
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MEASUREMENT STANDARDS 
The National Measurement Laborato1y has been 
declared a national facility with.in CSIRO, reflecting 
both its statuto1y role and its outstanding reputation 
for excellence amongst aU international measurement 
faciuties. The laborato1y is dedicated to maintaining 
the prim:uy measurement standards for Australian 
indust1y and conunerce and to ensuring that they are 
constantly updated and relevant to new applications. 
As examples, the safe use of ultrasound and lasers in 
medicine are dependent on accurate calibrations in 
increasingly more sensitive appucations. Likewise, 
the ability to measure and, hence, both monitor and 
cont1·ol elect1·omagnetic emissions is critical to the 
use of all electronic equ.ipment. lnternationaliy the 
recognition of our standards and procedures is 
fundamental to the certification of aircraft 
maintenance carried out in AuStJ·aua as weU as 
to the acceptance of test certificates for trade, 
including environment and safety. 

A critical issue facing the world today in measurement 
science is that of metrology in chemimy. Regulations 
concerning impurities in the food chain and the 
envirnnment are becoming dominant issues for 
.international tJ·ade a11d compJj:u1ce witl1 international 
agreements. Greenhouse emissions and carbon trading 
are major issues. Yet the level of accuracy in these 
measurements is frequently less d1an ilie absolute levels 
mandated. This is an area of research in wh.ich the 
laboratory is participating along with other Austrauan 
and international research bodies. Already atmospheric 
research has benefited from t!Je prelimina1y word. 

MEASUREMENT STANDARDS 

The CSIRO planning process is an attempt to 
establish both financial and community priorities in 
competing for scarce funds. T he Board of CSIRO is to 
be complimented on their patience :u1d ilioroughness 
in weighing the diverse issues raised in this process. 
I speak on behalf of all committee members from this 
sector in expressing satisfaction at the bal:u1ce achieved 
in d1e strategic plan. 

Bruce R Kean AM 
Chair (1996-99), Measurement Standards 
Sector Adviso1y Committee 

Measurement Standards Sector Advisory Committee: 
Chris J Wbitwonh, (Chair) Trnnsj)eld Pry Ltd; Steven Andmon, 
Southern P111bology; Alex B11itch, lmegrnl E11ergy; Jobn Birch, 
National Standards C/lllnnission; Vicki Brown, Business Department of 
Industry Science & Resources; Brian Frizell; Jmnes Galloway, 
Australian Elem-ical & Electronic Mm111fact11rers; John D Gerard, 
Gerard l11dustries Pry Ltd; John Gilmour, National Association of 
Testing Aurhorities, Australill; Sandra Han, General lvfannger, Jolm 
H11Jbm,Joint Accredimtion Syste111 of Australia & New Zealand; Bob 
Phillips, Depamnent of Defence; Ross Wmigbt, Standa,·ds Australia 
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MEASUREMENT STANDARDS 
The Mensure1nent Stnndnrds Sector provides the nntionnl 
stnndnrds of 111enstweme11t for Au.rtrnlia nnd 1ne11s11re111e11t 
trnceability for industry, commerce, trnde nnd defe11ce. Its 
nctivities embrnce e/eme:ms of a brand mnge of industry 
sectors nud underpin A u.rtrnlin's stnndm·ds mu/ co11for111nnce 
i11frnstn1cture, intemntio11al trade n11d i11ter11ntio1111l trnde 
ngree111e:11ts. 

Sector Context, Dynamics and Outlook 
CSIRO effort for the sector: The Measurement 
Standards Sector within CSIRO is comprised entirely 
of the National i\ileasuremem Laborato1y. The return 
on investment in the sector is difficult to quantify fully 
because of the pervasive impact of the laborato1y's 
activities. One of the laboratory's main contributions 
to the sector is the provision of measurement 
traceability to the national standards of measmement 
through the provision of calibration se1v ices. The 
laborato1y issues approx.imately I 000 calibration and 
test reports to approximately 300 clients per year at a 
return of$ I . I million. Sample data indicate that for 
eve1y instrument or artefact calibrated by the labornto1y 
there are between 50 and >2000·calibrated directly by 
tl1e clients. The laboratoty tl1erefore d irectly supports 
50 000 to 2 mil.lion ca librations at the second level in 
the national measurement system. The value of tl1is 
calibration business is estimated to be greater than 
$250 million and this is independent of any added va lue 
generated by the measurement traceability provided. 

The added value of measurement in a developed 
economy bas been estimated to accow1t for between 3% 
and 6% of GDP. Even the lower figure of 3% translates 
into about $15 billion in the Australian.economy. In 
addition, a recent study in the United Kingdom emphasises 
the value to indust1.y of advice, training, assistance and 
t1·a11Sfer of technology provided by a national metrology 
i11Stirute, and estimates that the value of these activities 
may be even greater than the added value from calibration 
and measuremellt traceability. 

Sector client base: There are approximately 800 
clients in the sector and these are distributed (by 
socioeconomic objective code) dtrough services (34%), 
manufacturing (29%), defence (I 7%), minerals ( I 3%) 
and the ational Measurement Laborato1y (7%). 
About 230 clients' calibration laboratories are 
accredited by the National Association of Testing 
Authorities, Australia, and these form the basis of the 
national measurement system. There are approximately 
11 national measurement institutes from within the 
Asia-Pacific region that derive measurement 
traceability to Australian standards to support 
measurement in their own economies. Other clients 
seek calibrations for testing or to meet specific 
manufacturing requirements. 

Services provided: The National Measurement 
Laborato1y offers approximately 350 standard 
calibration setvices; provides technology transfer to 
indusny tlu·ougb n·aining and by consultancies; 
provides assessors and teclmical expertise in support 
of tl1e Iational Standards Conunission, tl1e National 
Association of Testing Autl1orities and Standards 
Ausn·alia; and seeks to capitalise on its specialised ski Lis 
through contracts to develop metrological capabilities 
in otl1er national measurement .instinites, pa rticularly 
witllin the Asia-Pacific region. 

International recognition: There is a growing 
demand for global assurance in measurement to 
underpin test results and statements of conformance 
used in international trade. The National Metrology 
l nstinites (NMls) are the key instinitions tl1at assure 
global measurement compatibility by maintaining 
national standards that are compared internationally 
and disseminating these standards nationalJy tl1rough 
tl1eir calibration se1v ices. A global mutual recognition 
arrangement between Ni.\tlls was signed in October 
J 999 by the directors of 40 national institutes. To give 
teclmical effect to tl1at arrangement, the munber and 
variety of international comparisons of national 
standards have increased more tl1an two-fold. National 
metrology instinites must perform satisfactorily in the 
international comparisons to demonstrate capability at 
tl1e prima1y standards level, and must also demonstrate 
tl1at their calibration se1vices are welJ-controUed by 
complying with international criteria fo r technical 
competence and quality system control. The National 
Measurement Laboratory is add ressing tl1.ese 
challenges to support the acceptance of Australia's test 
and conformance data in international trade. 

Key drivers: The key drivers in tl1is sector are: 

• Government-tl1e Science 1111d b1d1m:1y Act 1949 
and tl1e l\Tntimznl Nlenmremmt Act 1960 
Commonwealth-d1e CSIRO memorandlU11 
of understanding on tl1e National Measurement 
Laboratory Govenunent policy-APEC, ASEAN 
and Australia/New Zealand memorandums of 
lutderstanding, trade/trade agreements 

• manufacturing indust1y- process control, product 
quaLity, production efficiency 

• setv ices 

• defence-agreement to support defence standards 
requirements ( l 979) 

• legal men·ology, regulatory autl1orities 

• Treaty of d1e i.\tlen·e, Asia-Pacific Metrology P rogram 

• globalisation of trade 

• global mutualr:ecognition arrangements on standards 
and calibration certificates, testing and quality 



• other environment, health, scientific research issues 

• the National M easmement Act- recent revisions 
call for legal traceability of utility metering. Th.is 
is expected to lead to the demand for increased 
calibration services in electricity, water and gas 
metering. (Electrical energy metering alone accounts 
for $12 billion wo1th. of energy per year, with sales to 
eight million customers). 

Planned Achievements 
T he sector plan consists of ten components that 
address the strategic issues in the sector. 

I. Basic standards R&D 
Continue to w1dertake leading-edge R&D to 
maintain international credibility for Australian 
measurement standards. 

Outcomes: International credibility for metrology 
in Austra lia and Australian measurement standards 
underpinning the nation's trade and trade agreements. 
Access to major international mecrological developments 
undertaken by other national measurement institutes 
th_rough acceptance of the National M easurement 
Laboratory as a significant international contributor. 

Outputs: A new frequency standard. An atomic-based 
mass standard with an accuracy of 0.1 parts per million. 
A new impedance standard fo r Austra lia. 

2. Primmy slllndards R&D 
Continue to develop and maintain primaiy standards 
for which there are legal· units, as required under the 
Nntio11nl Mensuremeut Act I 960. 

Outcomes: Legal traceability of measurement in Australia 
will be maintained to provide a basis for fair trading, 
regulation and Litigation. A technical basis fo r entering 
into arrangements for mutual recognition of measurement 
standards and for recognition of test results presented 
by Australian exporters in overseas markets. Reduced 
need for re-testing in customer economies. 

Outputs: N ew primaty standards fo r high pressure, 
acoustics, leugth, t ime, electromagnetic compatibili ty 
and electric potential. 

3. lnternationnl recognition 
Continue to ensure that Austral.ia's measurement 
standards are internationally recognised, are equiva lent 
to those of its major trading partners and do not 
represent a techn ical barrier to Australian trade and 
trade agreements. 

Outcomes: An internationally recognised technical basis 
to support Australia's international trade and trade 
agreements. International acceptance of Australia's 
standa rds and calibration ce1t ifica tes and of Australian 
test results and product quality. Elimination of tecluiica l 
barriers to trade. The N ational Measurement 

M E A S U R E M E N T 

Laboratoiy's reputation as a credible high-level 
national measurement institute will be maintained. 

Outputs: Recognition for Australia's capabili ty tlu·ough 
ongoing participation in the global mutual recognition 
arrangement noted earlier. 

4. Gas mixture standards 
Establish standard gas 111 ixtures for carbon-based 
gases in support of environmental and industrial 
measurements and to act as a base for Australia's 
position in international carbon trading. 

Outcomes: Australia will have the ability to quantify its 
carbon trading position in internationally tmambiguous 
terms. A legal basis for gas composition measu rements 
in enviromnental, industrial and regulatoty areas. 

Outputs: Establishment of a versatile preparation 
facility for reference gas mixtures traceable to 
national standards. 

5. Higb-flow standards 
Extend tl1e range of standards for gas-flow 
measurement to provide legal traceability of utility 
metering in gas distribution. 

Outcomes: Gas meter manufacn1re will be to a tmiform 
standard, simplifying production and providing a firm 
basis for expo1t Gas reticulation companies and tli.e ir 
customers will have confidence in tl1e equity of tl1e 
charges for gas bought and sold. 

Outputs: A gas-flow standard to 250 cubic metres 
per hour. A calibration facility for higher gas flows 
available to Australian indust1y. 

6. Metrology in 111edici11e/bealtb 
Develop new standards and techniques to increase 
accuracy and re liability of medical diagnosis and tl1erapy. 

Outcomes: Increased confidence and effectiveness in the 
use of ultrasonic tl1erapy in Australia. Im proved 
competitive position for Australian manufacturers of 
tl1erapeutic equipment. 

Outputs: A portable ultrasonic power standard, available 
fo r use in Australia by 200 I. 

7. Standards and calibration se,'Vices 
Continue to provide an effective calibration se1v ice 
tO underpin testing, quality and product development 
in Australia. 

Outcomes: Effective and efficient manufacturing, trade 
and regulatoty contro l tl1rough measurement assurance 
and credibility in testing . Manufacturing process 
contt:ol and improved product quality. TI·aceability 
of measurement in tl1e national measurement system. 

Outputs: An efficient, effective se1v ice for testing and 
calibration over a broad range of physical qu an tit ies 
and values. Training and consulting programs for 
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indusay and the region based on expertise in metrology 
and advanced instrumentation. 

8. Accrediwtio11 of services 
Gain accreditation to ISO Guide 25 in support of 
Aust1·alia's ent1y into the global mutual recognition 
arrangement on standards and calibt'ation certificates. 

Outcomes: Increased trade opportunities for Aust1·alian 
manufacnll'ers because of international recognition 
for the National Measurement Laborato1y's 
calibration certificates. 

Outputs: Accreditation of calibration services to 
ISO Guide 25. 

9. National 111ef/s111'e111e11t system 
Continue to provide leadership in measurement and 
support for other elements of Australia's standards 
and conformance infrast1.·ucture to ensure a coherent 
national system. 

Omco111es: A strong Aus tralian measurement system 
in which traceable measurements made in eve1y sector 
are efficient and fit for purpose. An effective technical 
Aust1·alian in.frastrucrure: supporting industry, trade, 

health and safety, environment and regulato1y conuol, 
and also providing a competitive edge in attracting 
multinational investment and manufacture in Australia. 

Outputs: Provision of technical se1vices to the NationaJ 
Association of Testing Authorities, Standards Australia 
and the National Standards Commission, through 
technical assessment of accredited laboratories and 
representation on national and international 
committees. 

10. Technology transfer 
Capitalise on the sector's expertise in rnetrology for 
the benefit of Australian indust1y and Australia's 
regional interests. 

Outcomes: Dissemination of metrological expertise to 

Aust1·alian indust1y and with.in the Asia-Pacific region. 
Elimination of tecl111ical barriers to trade within APEC. 

Outputs: Technical infrastructure development se1vices 
for Asia-Pacific economies. Cont1·act R&D se1v ices for 
Australian indust1y. Training courses in specific 
met rological areas as well as management courses to 
facilitate participation in international trade. 

RESOURCE SUMMARY** ( $'000 OVER THE TRIENNIUM) 
Component 

Direct Appropriation 

I. Basic standards R&D 4 725 

2. Primary standards R&D 4 578 

3. International recognition 3 249 

4. Gas mixture standards I 132 

5. High-flow standards 246 

6. Metrology in medicine/health 925 

7. Standards & calibration services 12 569 

8. Accreditation of services I 959 

9. National measurement system 960 

I 0. Technology transfer - I 034 

G rand total 29 309 
"E11er11nl ,·evemre for research and services. 
""Tt!lecQl/11111mirntio11s nnd lntlustrinl Physics is the only conn-ibwing Dii1isio11. 

Sector co01·di11ator 
Dr Bany Inglis, CSIRO Telecommunications 
and Industrial Physics 
Tel: +61 29413 7460, fax: +6 1 2 941 3 7383 
Email: barry. i.nglis@tip.csiro.au 

Income Planned Expenditure** 

R&S Revenue* 

0 4 652 

825 S 324 

0 3 198 

SOO I 610 

0 242 

0 9 11 

3 450 15 796 

0 I 930 

0 946 

4 800 3 729 

9 575 38 339 



Manufacturing, 
Information and Services 

PHARMACEUTICALS 
AND HUMAN HEALTH 

I have pleasw-e in providing the Strategic Research 
Plan for the Pharmaceuticals and Hwnan Health 
Sector for the forthcoming triennium. The Sector 
Advisory Corrunittee endorses the refinements made 
to the plan subsequent to the priorities exercise ru1d 
the distribution of resources across the sector. It 
commends the shru·per focus in the various research 
components and the plru111ed review of each of the 
component areas. 

The research activities in pharmaceuticals, nutraceuticals, 
biomaterials and diagnostics are in line with the core 
competencies within the sector and are targeted 
towards major unmet medical needs with high 
potential market-share value. T he choice of target 
diseases is confirmed by the activities of major 
pharmaceutical corn par1ies. 

The largest value-adding step in product development 
is the discove1y process, ru1d a significant proportion of 
the sector's activities is in this stage. Basic discoveries 
in biological sciences are the springboard for new 
advances in health care. CSillO's role in this process is 
unique; it is able to address a variety of heaJth-related 
issues from disease prevention through initiation and 
diagnosis to therapeutic intervention. It is characterised 
by the multidisciplinary teams that can be assembled 
for specific projects. 

The committee recognises the need for new 
infrastructure and equipment. We would encourage 
a critical review of the invesouent reqnired to maintain 
CSillO's pre-eminent position in Australian research. 
We wouJd also encourage an expanded effo1t i11 the 
emerging teclu1ologies of bioinformatics and 
fimctiona I genom ics. 

PHARMACEUTICALS AND HUMAN HEALTH 

On behalf of the corrunittee, I commend the sector 
plan to yous Board and look forward to contributing to 
its implementation. 

Professor John Funder 
Chair, Pharmaceuticals and Human Health 
Sector Adviso1y Conunittee 

Pharmaceuticals and Human Health 
Sector Advisory Committee: 
John F1111der, (Chnir) Bnker Medical Resem·ch lns1it11te; Malcolm 
Eppingstn/1, Colls11ltnllt; Johll D Finck, AMRAD Opemtions Pty Ltd; 
/nil G11st, CSL Li111i1ed; Pntricin Kelly, Depnn,11e111 of lnd11stry Science 
& Reso11rces; Graham Mitche/4 Fo1might Associates Pty Limited; 
Hugh Nini/, Biota Holdings Lhnited; Ian Pi11n1111, PH Fn11/ding & Co 
Ltd; Graham Tlnn-sron, A11stmlian Dingllostic Mnn11fart111"ers 
AS$ocintion; Denis Ulade, Jol;nson nnd Johnson Research Pty Limited; 
Des Williams, Sir;,ua Pbanunceuticnls Pty Ltd; John R Zalcberg, 
Division of Haematology & Medical Oncology; Peter ]YfacCallum, 
Cancer lnstinue 



PHARMACEUTICALS 
AND HUMAN HEALTH 

The Pharmaceuticals a11d Human Health Sector drives 
research and development expenise to enhance a11d sustain 
the competitive11ess of the Austrnlirm phar111aceutical 
i11dustry rmd the food-related phannaceutical industries. 
ft provides objective scientific advice mz aspects of 1111tritim1al 
pham,acolog-J and preclinical drug develop111e11t for the 
co1mmmity and iudustry. 

The following eight component areas which constitute 
the Pharmaceuticals and Htunan H ealth Sector are 
ident ical to those described in Strategic Directions for 
the New Mille1111i11111 2000-03. \ iVhile they have been 
refined and reshaped over recent months, it should be 
noted that the entire portfolio is currently be ing 
reviewed and that an international assessment is 
included in this review. 

Sector Context, Dynamics and Outlook 
The pharmaceutical indust1y, including food-re lated 
pharmaceuticals, is a growing component of the 
Australian manufacturing sector. In 1996-97 the 
indusuy accounted for $3.6 bil1ion tumover and value­
added of $760 million; exports were $915 million and 
impo1ts $903 million . The growth of exports in 1990-94 
averaged 34% and recent strong growth has averaged 
I 3 % per annum Collectively, this represents one of the 
fastest growing sectors of the Australian economy. 

There are 140 companies in the Australian 
phannaceutical industty, including a significant nw11ber 
of majority-owned Ausnalian compan.ies such as FI-I 
Faulding, Sigma, CSL and AMRAD. A number of 
multinationals maintain Australian-based subsidiaries and 
90% of the phannaceutical comp,mies in Australia engage 
in R&D activity at significant levels. Employment growth 
has exceeded the average of the Australian manuFacnu·ing 
sector. Data to 1996 shows a 3.7% per ammm growth rate 
in the phannaceutical sector compared co -0.8% for total 
manufacturing. In 1993- 94 the indust1y was responsible, 
directly or indirectly, fo r 20 000 full-time-equivalent jobs. 

The pha1111aceutical and healtl1 industries a re global 
industries .tl1at take up new technologies rapidly in 
the cliscove1y phase and invest subst:mtially in R&D 
activities, botl1 in internal and external programs. 
M oreover, many large diversified companies are now 
moving towards a Li fe-sc iences focus. Consistent with 
tl1ese trends is tl1e emergence of products (nutraceuticals) 
directed towards disease risk reduction. Bioteclm ological 
approaches are an additional and fundamental 
component of this indusuy, particularly in areas 
of disease diagnosis and treatment. 

R&D drivers: The principal drivers foi R&D in the 
pharmaceutical industty are the discove1y process, the 
characte risation of disease states and tl1e design of 
therapeutic agents based upon that characte risation. 

In addition, the re is a sign.ificant role for the pharma­
ceutical indusuy based on co11Sw11er needs in tl1erapeutics 
and in the emerging area of nut.raceuticals. Impacting on 
all of these ar eas is the role of new teclmologies, 
particularly those relating to gene teclm ology and the 
production of novel therapeutic entities. 

R&D providers: Products of discove1y are accessed 
international1y from R&D iJ1Stitutions, including 
universities and research instin1tions as well as from 
in-house R&D activities. Participation by phannaceutical 
compan.ies in R&D is high and CSIRO p lays a 
snbstantial role fo r R&D generation in this sector. 
The current scope of CSIRO's health-related research 
is substantial. It provides insights into the initiation of 
disease, and its prevention, diagnosis and u·eaanent. 
Many compan.ies are inc reasingly outsourcing R& D , 
providing a sa·ong requ.iremem for CSIRO to 
maintain its position in this expanding activity. 

Planned Achievements 
T he sector plan is composed of eight components that 
address the following su·ategic issues: 

I. A11ti-i11fectives 
Outco711es: Revenue growtl1 for tl1e AuStL·alian-based 
pharmaceutical indust1y based on new anti-vira l 
agents. A decrease in tl1e emergence an.cl spread 
o f antibiotic resistance. 

Outputs: New chemical entities with anti-viral activity 
and for anti-viral screening. Greater understanding 
of tl1e mechanisms and spread of antibiotic resistance. 
A candidate drug fo r hepatitis B in clin.ica I tests. 

Develop711ent of R&D capacity: In the next trieru1iwn, tbe 
screening capability at AMRAD will be inc reased and 
the CSIRO anti-viral effort will be aimed not only at 
hepatitis but also other viruses such as herpes, CNIV 
and HIV. 

In aJJtibio tic resistance, tl1e capacity would be built 
best by developing a multi-sector project involving 
particularly meat processing in the Meat, Daity and 
Aquacu lrnre Sector and food safety in tl1e Food 
Processing Sector. 

2. Bionctive 111olec11le discovery 
Outco711es: Revenue growth for tl1e Austt·alian -basecl 
pharmaceutical industty based on new compounds for 
cardiovascular and infectious disease. 

Outputs: New lead compounds, including novel fatty 
acids, for card iovascular health and for acute care in 
heart attack. New antimicrobial compounds. Novel 
receptor-based screens and integrated approaches to 
lead generation. 

Developineut of R&D capacity: The R&D capacity will be 
enhanced by numerous activities rang ing from further 
test development to value-added approaches. 



3. Biomaterials 
Outcomes: Vision coJTection as alternatives to spectacles 
that a.re competitive with current techniques of refractive 
surge1y. Increased penetration into the extended-wear 
contact lens market by the provision of improved 
biocompatibility to the Focus Night and D ay Contact 
Lens™. Revenue growth of enterprises that rely on 
existing CSIRO technology. These include 
Elastomedic, Biocure and BioNova. 

Outputs: 'Proof of concept' for an artificial cornea 
designed to enable permanent, but reversible, 
refractive correction. It will also be applicable for the 
replacement of diseased corneal tissue. A biocompatible 
injectable lens material, with mechanical performance 
that permits distortion of lens focus by cilia1y muscle 
activity. N ew generation coatings fo r use in soft 
contact lenses, based on anti-infective or low 
deposition smfaces. Successful polyurethane scale-up 
and materials suitable for a fully synthetic trileaflet 
heart valve. Scaffold biomaterials and methods of 
controlling tissue response suitable fo r defined 
clinical applications, such as ca1tilage repair. A patent 
position in hybrid materials that influence cell 
population and organisation into selected tissue 
architectures. An intellectual property package fo r 
one or two niche product ' demonstrator projects' 
in the fie ld of tissue engineering. 

Development of R&D capacity: 'iVith.in the sector, a 
working group will examine potential synergies with 
other components for the development of bioactives, 
particularly growth factors and cofactors, for use in 
biomaterials. Interactions with the Chemicals and 
Plastics Sector to identify mutual areas of interest 
will also occur. 

4. Cancer 
Outcomes: Revenue growth for Australian-based 
industries based on nutraceuticals aimed at 
optimising vitamin B status, preventing DNA 
damage and improving bowel health. A database 
on D A damage rates and the impact of diet and the 
environment on cancer risk. Improved cancer diagnosis 
resulting in more effective therapeutic inte1vention and 
improved patient outcomes. More effective cancer 
treatment ,111d reduction of drastic side effects of 
current a·eatments through therapies targeted to 
specific molecular features of cancer cells. 

Outputs: Definiti on of optimal vitamin B intake for 
minimising DNA damage and of specific food fractions 
or ingredients that can improve vitam in B status. An 
automated micronucleus assay fo r assessing D NA 
damage. An assay fo r the identification of prostate 
cancer cells in blood or semen and clinical evaluation 
in approximately 200 patients. Evaluation in animal 
models of a gene therapy treaanent fo r p rostate cancer 
wl1ich, if satisfacto1y, that will lead to a phase one 
clinical trial. Development and testing in animal 

models of second-generation gene therapy treaanents 
with specificity for targeting to or replication in 
prostate cells and tumour 11eovasculatu1·e. Validation 
in animal models of the anti-tumour efficacy of 
specifically targeted lytic peptides. Lead compounds 
and specific Ligands for IGF-R and EGF-R as direct 
anti-cancer agents and as agents for targeting therapies 
to cancer cells. 

Develop111e11t of R&D capacity: The R&D capacity will 
be enha.nced with appropriate collaboration. 

S. Diabetes 
Outco111es: N ew therapies for type I and type II diabetics. 
Improved quality of life benefits fo r diabetics from 
improved therapeutic practice, better disease 
man agement and freedom from complications. 
Revenue growth for Australian companies involved in 
drug development and marketing. Reduced costs in the 
Australian health system and a reduction in the impact 
on the community of diabetes and its complications. 

Outputs: Intellectual property on the three-dimensional 
structure of the insulin receptor and its complex with 
insulin and other mimetic molecules. N ovel targets for 
diabete~ treannent identified from the study of 
biochemical pathways involved in regulating insulin­
mediated metabolic responses. Tew lead compounds 
capable of generating insulin-like responses by 
activating the insulin receptor directly or activating 
do,1~1stream metabolic pathways. 

Develop1J1e11t of R&D capacity: The R&D capacity will 
be built ve1y much on the interaction and collaboration 
between the BRI and CSIRO. 

6. Delive-JJ' of tberapeutic agents 
Outcomes: New business oppornmities for the 
Australian-based pharmaceutical indust1y based on 
generica lly applicable teclm ology for enJ1ancing the 
delive1y of a wide range of agents including classical 
drugs, bioact ive molecules and gene therapeutics. New 
business opportunities fo r the Australian chemical and 
bioteclm ology companies based on the oppornmity to 
provide new delivery agents and conjugated 
therapeutics fo r sale globally. 

Outputs: 'His-conjugated methotrexate fo r the 
trea011ent of rheumatoid arthritis commercialised. 
The effects of tris-lipidation on the delive1y profiles, 
pharmacokinetics and biodistribution of lead drug 
compounds determined. Intellectual property based on 
the validation of new gene-therapy delivery systems in 
animal models. 'E1rgeting systems for directing drng 
and gene delive1y to specific tissues, and associated 
intellectual p roperty. 

Developmmt ofR&D capacity: Opportunities fo r delive1y 
wilJ be define.d thsough consultation with indusa y and 
appropriate external interactions. 



7. Diagnostics 
Outcomes: Revenue growth for the Australian diagnostics 
industty based 0 11 a new range of reagents for clinical 
and veterina1y assays and for biosensing devices. 

Outputs: Im proved diagn ostic and therapeutic 
proteins that will provide tndust1y with new lead 
reagents against refracto1y targets as well as a cost­
effective route to new markets and early ent1y into 
functional genomics. Control reagents as substitutes 
for human immune sernm in diagnostic assay kits. 
Mu!timeric antibodies fo r in vivo im aging which will 
improve cancer and thrombosis diagnoses and allow 
earlier, more effective therapeutic mtervention and 
improved patient care. Biological sensing molecules 
which will enable Australian mdust1y to compete in 
the expanding point-of-care diagnostic markets. 
Intellecmal property for p rotein libraries and affinity 
maturat ion. Therapeutic reagents based on the 
patented humanised V-domain scaffold. Generic 
control reagents fo r a variety of diagnostic kits. 
Validation of multimeric antibodies as effective in 
vivo targeting reagents leading to commercial 
development of specific products. 

Development of R&D cllpllcity: R&D capacity will be 
enhanced by ongoing external relationships. 

8. Tissue growtb and repair 
Outcomes: Increased rate of healing of difficult wounds, 
such as diabetic leg ulcers and bed sores, which wilJ 
alleviate suffering, improve the management of 
patients aud substantially reduce the associated costs 
to the health care system. Improved healin g of 
cmmective tissues in tendon, bone and skin with 
better recovery of normal ftmction . H ealing 
without adhesions and scarring will reduce the costs 

of industt·ial and other accidents and allow quicker 
resumption of normaf functions after inju1y. Reduced 
morbidity ofIGF-I responsive diseases such as 
diabetes, certain cancers and neuropad ues. Reduced 
costs and downstream processing loads in industrial 
cell cultu re systems which will result from the use of 
novel growth factors in serum-free me.dia by the 
pharmaceutical bioteclmology indus1:1y . 

Outputs: Formulations containing growth factor 
mixtures for enhanced healing of clu·onic smface 
wounds in clinical t rials. Growth factor-based bioactive 
agents to stimulate connective tissue regeneration and 
repair in skin, tendons and ligaments. Novel growth 
factors for pharmaceutical and industrial cell cuJnire 
applications. IGF-I receptor agon ists and antagonists 
to modulate cell growth and survival in a number of 
clinical conditions. 

Development ofR&D Cllpllcity: T he R&D capacity 
will be enhanced through multidisciplinary Links 
with key parmers. 



RESOURCE SUMMARY {$'000 OVER THE TRIENNIUM} 
Co mpone nt 

Direct Appropriation 

I. Anti-infectives 8 852 

2. Bioactive molecule discovery 10 450 

3. Biomaterials 10 022 

4. Cancer 14 290 

5. Diabetes 4 918 

6. Delivery of therapeutic agents 4 892 

7. Diagnostics 4 863 

8. Tissue growth & repair 3 103 

Grand total 61 391 

Division 

Direct Appropriation 

Animal Production 745 

Entomology I 567 

Health Sciences & Nutrition 32 689 

Marine Research 770 

Molecular Science 25 620 

Grand total 61 39 1 

•& ·ten1lll n venue for research a11d sen1ires. 
""lndttdes othe1· ex1en111I 1·eve1111e a11d retained earnings applied to the sertor 

Seclor coordinn.tor 
Dr Richard Head, CSIRO Health Sciences 
and N utrit ion 
Tel: +6 l 8 8303 8865, fax: +61 8 8303 8808 
Email: richard .head@hsn.csiro.au 

Income 

Income 

Planned Expenditure** 

R&S Revenue* 

8 701 14 023 

I 562 12 502 

13 600 19 790 

7 436 21 909 

2 114 7 399 

I 927 6 937 

2513 8 258 

2 887 5 989 

40 740 96 807 

Planned Expenditure** 

R&S Revenue* 

237 I 004 

232 2 060 

IS 981 49 844 

336 I 107 

23 954 42 792 

40 740 96 807 



Manufacturing, 
Information and Services 

RADIO ASTRONOMY 

The Radio Astronomy Sector is almost identical to 
the Australia Telescope National Facility (ATNF). 
As a result, the ATNF Steering Committee, which is 
appointed by the minister responsible for science, also 
se1ves as the Sector Adviso1y Committee. This sector 
is also wmsual in that its prima1y objectives are 
directed towards pure research. The membership of 
the ATJ\TF Steering Committee includes several 
leading astronomers from overseas, so the conunittee 
is able to give a balanced external assessment and an 
international perspective on activities in the sector. 

The ATNF is one of the most advanced and powerful 
radio astronomy facilities in the world and, by far, the 
largest in the Southem H emisphere. These factors lead 
directly to tl1e main objectives of tl1e sector: to cany 
out research at the current frontie rs of knowledge, 
to maximise the output of the existing equipment, 
to attract the best young researchers and to build 
on Australia's expertise by playing a leading role in 
future multinational facilities. 

The plan set out here should achieve all these objectives. 
The most important aspect for the longer term future 
is involvement in the planned Square Kilometre Array. 
Th.is project will involve most of the world players in 
radio astronomy and will be one of the major new 
scientific facili ties of the 21st cenru1y. There is a 
strong case for a large part of this faci lity being 
physically located in Australia, which has a number 
of geographical and practical advantages over other 
countries. But even if this does not eventuate, it is 
crucial fo r the future of Australian radio astronomy 
that the CSffiO play a leading role in the design and 
construction of the array. 

ATNF's intention to devote more resources to 
outreach activities is also a key part of tl1e strategy, 
because ultimately the success of the facility will 
depend on the calibre of the researchers using it. 

One aspect of the CSIRO strategic plan is of 
concern-the external income target of 20%. In 
practice, the ATNF has been successful in achieving 
this level of income in recent years. H owever, the 
pursuit of rad io astronomy does not lead directly to the 
sbort-tenn generation of wealtl1; the opportunities for 
external earnings tend to be unexpected and of a one­
off nature. Thus fo r plarnling purposes, tl1e 20% goal 
may be achievable on average over several years, but 
not on an arnrnal basis. The Steering Committee feels 

RADIO ASTRONOMY 

strongly that the ATNF must not be dive1ted from 
fundamental research if it is to maintain its world­
leading position , and that external contracts should 
only be entered into if they help to promote that 
prima1y objective. If there are commercial or indusn·ial 
spin-offs from ATNF developments, it would seem 
more appropriate fo r these to be exploited by 
Teleconununications and fodustria l Physics, which 
is co-located on the Marsfield site. 

Russell Cannon 
Chair, Radio Astronomy Sector Adviso1y Conunittee 

Radio Astronomy Sector Advisory Committee: 
Russell Ca1111011, (Chair) .d11glo-A11stralin11 Observatory; Brian Boyle, 
Anglo-A11stralia11 Obsei-vatory; Bob Fmter, ResMed; Paul Goldsmith, 
Cornell University; Kwok-Yimg Lo, Academia Sinica; Peter McC111/ocb, 
University ofTflS111a11ia; ProfMenten, Max-Planck [11S1itute fiw 
Radioastro110111ie; Elaine Sadler, University of SJdney; Ron Sandland, 
CSJRO; Pete:r Scaife, f.JJliversitJ ofNewcnstle;Jolm Storey, Unhiersity 
of New South Hin Jes 

B 
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RADIO ASTRONOMY 

The major cm1trilmtor to the Radio Astrrmo111y SectO'r is the 
A ustralia 1elescope Nntimznl Facility (AT1'lP), mze of the 
wm-/d's leading rndio-11strrmo111icnl facilities, which operates 
under guidelines fm· natim1nl reseni-ch facilities. MajO'r activities 
iuclude e11abli11g the best science possible with ATNP's existing 
facilities while plmming a fim1re that will enable Austmlian 
rndio nst1w1011ry to remain at the fm·efiwzt of the field. 

Sector Context, Dynamics and Outlook 
Around 90% of the radio astronomy in Austra lia is 
performed by the Australia Telescope National Facility 
(ATNF), meaning that CSIRO has a leadership role in 
this field. The ATNF has close interactions with the 
other significant players operating radio observatories: 
the University of Sydney, the University of Tasmania, . 
and NASA'.<. Canberra Deep Space Comnrnnication 
Complex. Because the AT.l'\TF is the only CSIRO 
Division with a prime involvement in radio astronomy, 
it is the major contributor to the sector. COSSA, a tmit 
within CSIRO Mathematical and Information Sciences, 
is a minor contributor to the sector at the 0.6% level. 

The ATNF operates under guidelines for national 
research facilities, proposed by the Australian Science 
and Teclm ology Council in 1984. An ATts.Tf Steering 
Conunittee is appointed by the respons ible minister 
and meets a1mually, to set po licy guidelines and 
establish procedures for allocating obse1ving time. 
T h.is committee is also the Sector Adviso1y 
C ommittee for radio astronomy. 

The ATNF operates three diffe rent obse1vatory sites, 
each of which has w'lique radio astronomy facilities that 
are recognised internationally. The Parkes and Narrabri 
te lescopes are operated 24 hours per day eve1y day of 
the year. T he cu.rrent user community includes 740 
scientists from I l5 institutions in 28 countries. 
International deman d is l'ligh and overseas astronomers 
use 40% of the time available. P roposals fo r time on 
both telescopes currently exceed available time by 240%. 

A high number of publications result from research 
using tl1e AT 1F. Amongst rad io-astronom ical facilities 
worldwide, tlie ATNF ranks second in te rms of 
publications obtained using the facility. A recent 
analysis by the Deparm1ent of Industry, Science and 
Resources, based on a citation analysis by tl1e lnstirute 
for Scientific Information, ranks astrophysics as one 
of AustraLias h.ighesc impact scientific disciplines. 

Major uncertainties fo r Australian radio ast ronomy 
include the weake1'ling support for u1'liversities and 
in creasing radio-frequency inter ference. The AT.l'\TF is 
addressing both issues. The problem of interference is 
being attacked through regulation and policy (both 
national and international), and the development of 
interference-excision technology. The w1iversity support 
problem is being addressed through our outreach 
program and by u1'liversity collaborative programs. 

Key drivers and constraints: The primary goal of 
the sector is tl1e advancement of knowledge; research 
carried out using ATNF's facilities is already at me 
leading edge of worldwide radio astronomy, and during 
tl1e past ten years has resulted in a distinguished string 
of acl'lievements. ATNF's overall goal is to continue 
to enable tl1e best science possible witl1 its current 
facilities wl'lile planning a future that will enable Australian 
radio asu·onomy to remain. at the forefront o f 
international astronomy. 

To achieve tl'lis fun1re, it is essential to maintain a 
strong, state-of-tl1e-art engineering development 
program. A major consu·aint to future development 
is tl1at, with a limited budget, the resources needed 
to continue operating a first-class national facility 
must be balanced against those needed to develop 
·me next generation technology. 

R&D: Radio astronomy in general, and the ATNF in 
particula r, has a proven track record as a leading-edge 
customer of Australian high-technology indust1y. Such 
leading-edge customers drive inn ovation in tl1e 
indust ry by demanding a level of teclmology well above 
tl1at requ ired by a domestic market, and by working 
closely with indusay to achieve this. T l'lis will continue 
witl1 futu re AT1'.Tf upgrades, and by partici pation in 
the development of major inte rnationa l rad io 
astronomy projects. 

ATNFs engineering staff are recogt'lised internationally 
for their expertise in systems engineering, being active 
in tl1e areas of microwave engineering, c1yogenics and 
digital systems. A close association witl1 CSIRO 
Teleconunu1'lications and lndusa·ial Physics assists in 
teclmology spin-offs from deve l.opments within the 
ATNF As a policy, the ATNF will only become 
d i1·ectly involved in external contracts that are aligned 
with its mission as a national facility. 

Aitists' impression of an element of tl1e Square Kilometre 
Array, which is tl1e next generation radio-telescope to be 
built in about 20 I O by an international consortiw11, and 
in which Australia plans to be a key player. 

Science and teclmology t rends and issues: To 
maintain its front-Line position on the world stage, 
tl1e ATNF is in tl1e process of upgrading its facilities 
to ope rate at milJimetre wavelengths. This upgrade, 
to be completed in 2002, has been funded by tl1e 
Conunonwealtl1 Govenm1ent's Major rational 
Research Facilities program. 

In tl1is triem'litun, tl1e ATNF will start to exploit 
tl1ese new and un ique obse1vational capabilities, at 
wavelengtl1s as short as 3 millimetres. The upgraded 
facilities wi 11 yield discoveries not possible from any 
otl1e r telescope on Earth, and will enable ATNF 
users to tackJe two key challenges facing current 
asu·ophysics: 



• the formation and evolut.ion of galaxies and quasars 
in the early unjverse 

• the formation of stars and planets in the Milky \Vay 
and nearby galaxies. 

The ATNF will need an increase in talented young 
scientists, particularly post-doctoral fellows, to take 
maximum advantage of the opportunities. 

Further upgrades wi ll also continue to occur, because 
the success of the Facility depends totally on using 
state-of-the-art equipment and on continually 
introducing new instrumentation. These upgrades 
enable important but evolving radio astronomy 
questions to be addressed. 

These upgrades will enable the ATNF to maintain a 
leading position for at least five years. H owever, ill 
the longer term Australian radio astronomy could be 
eclipsed by two major international radio astronomy 
developments. To maintain its position, capitalise on 
investments in Australian radio astronomy and position 
Australia for future radio astronomy developments, the 
ATNF needs to be involved in these projects. 

For one of these projects, the Square Kilometre Array, 
ATNF's triennium budget now includes all additional 
$ l.5 million to be used in technology development. 
Strong participation in the project will enable 
Austral.ian scientists to have a major influence on the 
goals and shape of the project, and will increase the 
likelihood of Australia hosting the instiument- it 
already has a clear geographical advantage. 

Fo r the other international p roject, the Atacama Large 
.i.\1iUimetre Array, the AT l\TF already has expertise in 
several key teclmologies, and will capitalise on this 
expertise and the continuing international use of its 
facilities to gain future access to that: array. 

Challenges: The ATNF plans to: 

• maintain its position among the world's top two or 
three radio ast ronomy obse1vato ries 

• take a leading role in shaping the design and 
objectives of the Square IGlometre Array, and 
maximise Australia's chance of hosting it 

• develop an active strategy and effective partnerships 
to maximise the commercial prospects of suitable 
teclmology deve lopment 

• enable Australian radio ast ronomers to develop their 
expertise so that they can successfu Lly access other 
international front-line astronomical instruments. 

Planned Achievements 
The sector plan consists of five components, which 
address key strategic questions fo r Australian radio 
astronomy: 

R A D 0 ASTRON 0 

• H ow shouJd the ATNF be operated to enable the 
users of its existing and planued facilities to cany 
out leading-edge radio asa·onomy? 

M 

• \Nhat developments should the ATNF be plarming 
to enable future 'big questions' in astronomy to 
be tackled? 

• vVhat will be the future major international 
astronomy facilities and how can the ATNF take 
a leading role in positioning Australia fo r involvement 
in them? 

• H ow can the ATNF best contribute to an enJ1anced 
public appreciation of science? 

I. Operate the ATNF 
Outcomes: New knowledge about the w1.iverse. H igh 
visibility of Austt alian radio astronomy through 
efficient operation of the ATNF and the top-quality 
science flowillg from it. High prestige of Ausa:alian 
science flowing from the radio-asa·onomical discoveries 
as demonsa·ated by high overseas demand for access to 
the ATNF. Leverage for Austra lia11 involvement in 
overseas projects from continued access to the 
ATNF by overseas scientists. T he ATNF regarded 
as a benchmark nationa l facility in Australia and 
interna tionaJJy. 

Outputs: Radio-astronomical obse1vatories operating 
at a high level of efficiency, producing cutting-edge 
obse1vations leading to new discoveries about the 
wliverse. Maintenance of the number and qua lity of 
publications. Sa·ong international links in asa·onomy, 
engi11eering and computing. The only 3-millimetre­
array obse1vational facility in the Southern Hemisphere . 
ATNF instrumentation used as a prominent showcase 
for Australia's engineering capabilities. 

Develop111e11t of R&D cnpncity: Increased knowledge 
of high-frequency (millimea ·e wavelength) teclmology, 
image processing and visualisation techniques. 
Interference mitigation procedures. 

2. Upgrade the ATNF 
Outcomes: Sig11.ificant astronomical discoveries because 
of the state-of-the-art instrumentation. Continued high 
visibility of Ausa·alian radio astronomy with continuing 
benefits to Australian science. 

Outputs: New wide-band millimetre feeds. Three, 
7 and l2-millimea-e monolithic microwave integrated 
circuit receivers, rugh-speed digital circuiay, using 
indium phospllicle teclmology. Object-oriented control 
and image-processing software using modern software 
engineering techniques. Interference-excision techniques. 

Development of R&D cnpncity: Development of 
teclmologies and expertise corresponding to each of 
the expected outputs. 
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3. Exploit upgraded ATNF 
Outcomes: Advances in astronomical knowledge. An 
enhanced reputation for CSIRO. Prestige for Australia's 
science and teclmology from high-visibility discoveries. 

Outputs: Significant new discoveries about the universe, 
which are not possible from any other telescope on 
Earth. An increase in the number of significant papers 
published in international refereed journals. 

Development of R&D capacity: The ATNF will develop 
expertise in millimetre-wave astronomy, co be able to 
exploit next generation instruments, and will position 
itst:!lf as an indispensable collaboracor for the science 
access ible with the next generation instruments. 

4. DL'Velopments for the future 
Outcomes: An increased likelihood of Australia hosting 
the Square Kilometre Array. Leverage to gain future 
access to the Atacama Large Millimetre Array based 
on ATNF's expe1tise in key technologies for that array, 
together with foreign use of the AT1'Tf. 

Outputs: Development of technology to become a key 
player and credible host for the Square Kilometre 
Anay and to demonstrate the advantage for Australia 
to host it. A powerful and innovative design for the 
array. A snidy of suitable Australian sites for the array. 

An internationally recognised rad io-quiet zone for the 
location of the array. Development of relevant 
teclmology and conu·ibutions to the Atacama Array's 
working groups. 

Develop111ent of R&D cllpacity: The ATNF will stimulate 
and exploit tech1_1ological developments to become 
involved in the Square JGlometre Anay, ensure that 
array tecru1ology is traJ1Sferred to Austnlian indusuy, 
develop interference 111 itigation teclrn iques, and 
develop ante1ma technologies suitable for the array. 

5. Outreach program 
O11tco111es: Increased public awareness of scientific 
achievements. M.ore young people attracted to a 
career in science. 

Outputs: An upgraded Parkes Obse1vato1y Visitors 
Centre, including its audiovisual presentation. Media 
intetviews, talks to schools, universities and conununity 
groups by ATNF staff. Effective outreach material on 
the internet. Press releases on research results. 
Participation in the CSIRO Discove1y Cenu·e. 

Development of R&D capllcity: Further development 
of educational activities. 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component Income Planned Expenditure** 

Direct Appropriation R&S Revenue* 

I. Operate the ATNF 2 1 089 0 36 453 

2. Upgrade the ATNF 10 16 1 I 649 8 859 

3. Explo it upgraded ATNF I 094 I 008 2 096 

4. Developments for the future 3 130 2 100 5 221 

5. Outreach program 2 127 0 2 733 

Grand total 37 600 4 757 55 362 

The planned expendinire entry for Co111ponem 1 (op,rntio11) includes$/ 3.9 million oz1er rhe trie1mi11111 for dep,u i111io11 on the telescopes. This is the 
cause of rhe diffem1ce be!Ween i11ar111e and plmmed e.,pendinire. 
The e:cpendimre for Co111po11e111 3 does 1101. i11d11de the con of opem1i11g the tele.<copes for the obsei-i,111io11.< 111nd1• by CS/RO scit'lltists. lnd11di11g this 
would rnise the expe11di11we for science ro n/,0111 12% of the torn/ budget. 
The reve1111e rereil1ed from opern1io11 and outreach activities is 1101 i11d11ded in this table, because it is 1101 classified as R&S n:vemte. 

Division 

Australia Telescope 

Maths & Information Sciences 

Direct Appropriation 

37 358 

242 

Grand total 37 600 
•E.t1er11al 1·e·11e1111C for research and se,vires. 
••11u/11des other extemnl reve1111e and retained enmings applied to the sector 

Sect01· coordinator 
Prof. R.D.Ekers, CSIRO Australia Telescope 
National Facility 
Tel:+61293724300,fax:+6 1 29372 4310 
Email: director@amf.csiro.au 

Income 

R&S Revenue* 

4 757 

0 

4 757 

Planned Expenditure** 

55 11 6 

246 

55 362 



Manufacturing, 
Information and Services 

SERVICES 

The industries that comprise the Australian Service 
Sector have ~dergone a revolution in the past decade. 

As the new century commences se1vices are more 
competitive, more focused on the international market 
place, and more savvy about strategic partnerships. 
De-regulation, transfer of key utilities to private 
ownership and the impact of competition policy have 
opened up new business opportunities and brought 
international players into sectors which had been 
long-term monopolies. 

H owever it is the 'new economy' that is turning the 
se1vice sector on its head with dran1atic implications. 
T he internet and imminent convergent technologies 
are revolu tionising se1vice delive1y rapidly, profoundly 
and irreversibly. It is challenging traditiona l business 
models, and re-writing investment rules and strategies. 
Se1vice delivery and the systems that back them are 
increasingly sophisticated and increasingly the source 
of va lue for companies. 

Innovation, global competition and speed are the drivers 
of these new knowledge-based se1vices. Australia has 
the oppornmity to become a niche player in the global 
se1vices market, and to bui ld effective partnerships with 
the dynamic Asian economies as they rapidly take up 
new technology. But these opportunities are n ot likely 
to be realised if Australia does not invest more 
seriously in education, innovation and knowledge. 
These are the raw materials of the new economy. 

T he CSIRO Se1v ice Sector P lan for the 2000-03 
trienniwn bas the potential to add -significant value 
to the se1v ice economy. The program with its 
emphasis on intelligent systems, telehealth, logistics, 
risk management systems and their app lication in key 
sectors is targeted at productivity improvement, cost 
reduction and new business development. The program 
is premised on strong private sector participation. 
This partnership will help aggregate the complementa1y 
strengths across public and private sectors. 

S E R V I C E S 

I look forward to working with CSIRO in the 
implementation of the sector's plan and thank the 
Sector Adviso1y Committee members for their 
interest and valuable contribution. 

Judith King 
Ch air, Se1vices Sector Advisory Committee 

Services Sector Advisory Committee: 
Judith King, (Chair) A11strnlia11 Coalitio11 of Service Industries; Steve 
A1wstrong, Fujitsr, Australia Limited; Gany C11111pbell, Coles Myer 
Pty Ltd; J obn Crave11, Cravm !1111ov111 ion Corpom1io11; Crm11e/ Gray, 
S1111co1p ll1etw11y; Michael M111111ingto11, ID To111-s; Peter Morris, 
Department of l11d11stry Science & Resources; Roger Nairn, National 
Australia Bank; Peter O'Grndy, Quality Co,mdtant;Jolm Pri111rvse, 
Depar1111e11t Health & Family Services; Victor Skladnev, Polartechnics; 
Bany 1-Vestlake, Austrnlian Stock Excbnnge 

El 
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SERVICES 

The Se:rvice Sector covers activities related to the provision 
of services inc/11di11f!, wholesale and retail trade, finance and 
inmra11ce, property and lrusiness services, hen Ith services, 
education nud training, co1mmmity and public S/r/1Jices, 
recrentiounl and other commercial se:rvices (including travel, 
tourism and co111mercinl security). Se111ice f unctions nre 
widespread in all sectors of the economy, for exmnple, 
warehousing and distribution within a 111rnnifr,ct1wingfirm. 
The sector includes generic service functions regardless of 
sector of npplicntio11. 

Sector Context, Dynamics and Outlook 
Globalisation is transforming service industries 
worldwide, and the veh icle of change is information 
technology and telecom numications, in particular the 
internet. In many cases this means that the process of 
seeking a se1v ice and the mean s o f providing it can be 
initiated offshore. T he rapid growth of this technology 
and the wild market capitalisations being reported for 
internet service providers indicate a strong belief in 
the continuation of these t rends. 

T he sector dominates the economy, in terms of GDP, 
employment and employment g rowth. In 1996-97 it 
contributed $ 15 582 million in exports. 

The need for innovation: Firms operating in the 
sector are increasingly being driven by competitive 
pressures to drive costs down, for example through 
electronic and internet transact ions, and to differentiate 
product offerings thrnugh personalised se1vice provision, 
for example tailoring se1vices to match the needs and 
perceived preferences of individual customers. Both of 
these pressures, particula rly the latte r, drive innovation 
in the se1v ice delive1y process. 

Hardware is a less impo1tant detemtinant of success than 
software and its effective integrntion with business systems. 
Teleconummications is a key enabler; telecommunications 
companies are increasingly seeing se1vices rather than the 
physical network as their prima1y focus. 

Social trends are also playing an important role. The 
major consumers of se1v ices of all types are the money­
wealthy but time-poor. The internet provides almost 
infinite capacity co discover the need for, resource an d 
provide such se1vices. 

The sector includes a vita lly important health se1v ices 
segment which is numing at 8-9% of Australia's GDP 
and growing. Austra lia's large ru ral and remote 
populations have poor access to quality health care 
relative to th.ose in cities. M odern teclmology can 
help to b ridge the gap, by providing 'telehealth' 
se,v ices to remote patients and peer support fo r 
remote practitioners. It can also be used to enhance 
the ca re of elderly and chrortically ill patients, allowing 
them to be cared for at home. Cost pressures on the 
national health budget are in1mense; hence, the key 

driver in health se1vices is to use teclm o logy to facilitate 
the provision of high quality health services at a small 
fraction of the cost. 

Australia's dynamic tourism indusuy is a major 
contributor to export revenues and a posit ive balance 
of trade in se1v ices. 

Fin ancial se1vices industries are increasingly knowledge 
intensive. Ban.king (relyu1g on the ability to capture, 
add value to, store, retrieve and transm it 
data/information) increas ingly resembles nothing more 
than a telecommunications company. And given the 
global hegem ony of the internet, it is likely to be the 
company that masters the co,mection of the technology 
to the needs of the customers that wi LI be successful. 

The Australian response: \,Ve are begi.nni11g to see 
in the local se1vice indust1y a transition from simply 
adopting teclmology developed elsewhere tbrnugh 
adaptation of such teclmology to meet specific company 
needs to invention of teclmology to provide 
a competitive advantage. We are now talking to 
companies whose focus is fu lly on the invention 
process (Polartechnics, Viator, Silicon Graphics, State 
Revenue Office of Victoria). Th.is trend from 
i.ncrement:11 to u-ansfonn ational change is a .1ine qun 11m1 
for the long-term health of the sector in the Australian 
(global) economy. 

'iVhi lst the sector is well placed in terms of its 
investment in information technology and 
teleconunurtications hardware, there is increasing 
understanding o f the need to leverage these assets to 
provide real business advantage. A recent 'i1/harton 
School study, Innovation in Retail Ban.king, 
demonstrates that it is more critical to invest in 
knowledge workers who can integrate and effectively 
use i11f~nnation technology than in equipment. T he 
creation of truly i,movative and successfu l businesses 
in the sector relies on teclm ological R&D just as much 
as it does in, say, manufacturing. 

Medium-term outlook: The sector will continue 
to dominate the Australian economy. Arnrnal export 
growth in key segments of the sector from l 987-88 
to 1994-95 have been impressive: t ravel and tourism, 
L0.6%; finance and investment, 23.5%; property and 
business se1v ices, 11.9%; and education and training, 
2 1.3%. In each of these, the growth of exports 
significantly exceeded that of imports. Australia has 
a positive trade balance in se1v ices: $ 1.29 billion in 
1994-95 growing to $2.63 billion in l 996- 97. 

Se1v ices also dominate employment in Australia , 
p roviding 5.3 million jobs in I 996-97, 62% of jobs 
available. M ost recent job growth (1996- 98) has 
been in se1v ices (Australian Bureau o f Statistics). 



Recent Australian government initiatives, including the 
formation of the National Office of the Information 
Economy and the Australian Information Economy 
Advisory Cow1ci l, have at least as much significance 
fo r the Setvice Sector as they do for information 
technology and telecommunications. 

R&D Investment: United States data on R& D in 
the sector indicate the way fo rward for Australian 
companies hoping to compete in this market. Reported 
Ut1ited States R&D funds as a percentage of net sales 
for I 997 include: wholesale and retail trade (2 .4% ); 
finance, insurance and real estate (0.7%); health 
setvices (5.2%); and technical se1v ices (10.8%). These 
figures are minimally an order of magnitude ahead of 
equivalent Australian figures. Although the sector in 
Australia is not R&D intensive, it has significant R&D 
requirements in absolute terms (8.3% of total BERD). 

The Australian se1vice indusuy's innovation culture 
has been weak up until now, but global competitive 
p ressures are expected to intensify the need and desire 
for innovation. Innovation and R&D are increasingly 
the focus of the Australian se1vices network within 
the sector. CSIRO is well poised to make the most 
o f this opportw1ity. 

Planned Achievements 
The sector plan con sists of 11ine research components 
addressing key strategic issues facing companies in the 
se1vice industries. 

1. Risk and y iel.l 1111111agement 
Outcomes: New financ ial produces and mo re working 
capital for finance-sector companies through better 
risk analysis. 

Outputs: Software for pricing complex options and 
othe r derivatives, and for the evaluation of the 
potential exposure to risk with an under party. 

Developme-ut of R&D capacity: Furthe r development 
of educational activities. 

2. I11for111atio11 strategies 
O11tco111es: Better informed decision-making and better 
identification and improvement of areas critica l to 
per formance as a result of better use of data and 
enhanced management information and knowledge. 
In1proved international competitiveness for Australian 
organisations based on greater customisation of se1vices. 

Outputs: D ocumented meth odologies and implemented 
organisational performance measurement systems. A 
system for mamging information in scanned document 
legacy systems. Development of computer and web­
based learning approaches for small organisations 
implementing OPi.\ll® systems. 

Development of R&D capacity: Develop and test an 
approach to OPM® that will be relevant to 
disaggregated organisations. 
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3. Health care delivery 
Outcomes: Clinical, managerial and policy decisions 
informed by sound information about projected health 
outcomes and health utilisation by particular popuJations. 
Reduction in the iatrogenic effects of medication taken 
i11 pregnancy on the unborn child. M ore effective 
strategic and operational planning and accountability 
thrnugh enhanced management understanding of the 
future performance of the health system. 

Outputs: D esign of a disease-state management system 
capable of identifying and predicting health outcomes. 
Comprehensive model for resource demand and 
utilisation in a hospital, and a system fo r dynam ic 
scheduling of resources. M ethodology for developing 
pe1formance measu res aligned with stakeholder 
objectives fo r hea lth care. 

Development of R&D capacity: Develop tools for: the 
analysis and corre lation of multiple time series analysis 
in health databases; selecting predictor variables; 
filtering h igh-risk cases; and risk-rating profiles. 
Development of commercial software capable of 
probabilistica lly linking large health datasets at unit 
record level. 

4. Telebealtb 
Outcomes: Improved access, quality and efficiency of 
health care, particularly fo r the aged, chronically ill, 
and rural and remote populations. 

Outputs: D emonstrate the e fficacy and cost-benefit 
of tele-ultrasound system. D emonstrate initial home 
telehealth system (for e lderly people with frequent falls). 

Develop111e11t of R&D capacity: Identify requirements 
for new biosensors and develop (or adapt) appropriate 
ski lls . Gain access to skills in distributed systems 
information teclmology, human factors analysis an.cl 
health eva luation. 

S. Clinical decision support 
Outcomes: Increased diagnostic confidence, more 
accurate and repeaca.ble measurements, improved 
t1·eam1ent and lower coses through use of advanced 
signa l and image processing, and decision support 
teclmologies. 

Outputs: M elanoma system Licensed. Chest X-ray 
and ao1tic anew.ysm systems licensed. Gene ric 
knowledge- based image analysis technology 
Licensed and incorporated into radiology workstation. 
Ultrasotl!ld technology fo r improved image quality 
and blood flow measurement. 

De,;elopwent of R&D capacity: Develop skills in 
outcomes analysis, cost-benefit studies and design 
of clinical t rials. Gain access to teclm ical and clinical 
skills through collaboration with indust1y and 
health p rovide rs. 

EJ 
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6. e-111atcbi11g and e-11egotiatio11 
Outcomes: Optimtm1 matching between the needs of 
several buyers and the availability of goods or se1vices 
from a variety of seUers leading to more effective se1vice 
and product suppliers and industries, and the better use 
of resources, paiticulady in complex arrangements. 

ew on-line se1vice providers. Reductions in the cost 
of transactions in all sectors. 

Outputs: Development of an intelligent itinera1y plam1er 
with Viator. A generic matching tool which can form 
the basis of a market engine in other industries. 

De-.;e/op111em of R&D cnpncity: The CSIRO research 
capability related to this objective comprises a number 
of pre-existing research groups. These groups have 
independently achieved sigt1ificant recogtlition. The 
objective requires the development of inter-disciplina1y 
interests and effort to be Fu.Uy successful. 

7. e-logistics 
Outcomes: S.ignjficantly more efficient industries 
through. improved cooperation between partners in 
the supply chain based on clear understanding of 
their contribution and performance. Better use of 
sea rce and competing resources, particularly in 
complex environments. 

Outputs: Methods for determi1ling perfomrnnce 
measure, and software for evaluation of alternative 
configurations of a logistics chain. Software for 
demand forecasting and planning the optimal 
utilisation of equipment and inventory. 

Da,elop111e11t of R&D capncity: Improved methods to 
support the solution of larger, more complex and 
realistic problems. We seek models that consider 
both demand uncertainty and dyn:1mic aspects of 
supply chains. 

8. Vision-based asset protection 
Outcomes: Lower costs for businesses tlirougli tl1e more 
effective protection of assets and the provision of asset­
based information. J\llore efficient and secw·e movement 
of people and baggage in airports and transport systems. 

Outputs: Access control and identification systems. 
Multi-modal systems for tl1e detection of dmgs, fireanns 
and explosives for baggage secmity at airports, other 
transport systems and public events. Intelligent 
biometric interfaces for electronk banking using 
ATM and EFTPOS terminals. 

Development of R&D capncity: Enhanced skills in rugh­
speed image capture. Real-time image processing based 
on content and knowledge, data fusion teclu1jques. 

9. lntellige11t asset 111011itoring 
Outcomes: More effective and efficient budgeting, 
whole-of-life estimation and asset management 
tl1rough improved use of objective data on asset 
condition. International sales of Australian asset 
morutoring products. 

Outputs: A new generation of machine vision-based 
systems for precise imaging and object illumination for 
tl1e high speed 111011.itoring of products and i.11fras01.1crure 
assets. An automated condition monjtoring system for 
remotely controlled data acquisition and processing as 
input to network optimisation models fo r financial 
p larnling and maintenance. 

Da,e/opment of R&D cnpncity: A teclmical challenge exists 
to link tl1e existing separate tools into a single system, 
integrating data, and developing and incorporating new 
asset mon.itoring and processing technologies. 
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RESOURCE SUMMARY {$'000 OVERTHETRIENNIUM} 
Component 

I. Risk & yield management 

2. Information strategies 

3. Health care delivery 

4. Telehealth 

5. Clinical decision suppor t 

6. e-matching & e-negotiation 

7. e-logistics 

8. Vision-based asset protection 

9. Intelligent asset monitoring 

Grand total 

Division 

Manufacturing Science & Technology 

Maths & Information Sciences 

Telecommunications & Industr ial Physics 

W ildlife & Ecology 

Grand total 

.,.External 1·e-ve11ue f or resean:b and servius. 

Direct Appropriation 

2 9 15 

3 165 

2 462 

3 190 

4 563 

I 569 

I 077 

4 950 

3 356 

27 247 

Direct Appropriation 

I 367 

12 033 

13 574 

272 
27 247 

"lnd11des othe,· external revenue and ,,e,ained ennii11gs applied to the sector 

Sector coordinator 
Dr Murray Cameron, CSillO Mathematical 
and Information Sciences 
Tel: +61 2 9325 3203, fax: +6 I 2 9325 3226 
Email: murray.cameron@cmis.csiro.au 

Income 

Income 

R V 

R&S Revenue* 

I 364 

3 025 

I 2 13 

980 

I 43 1 

51 9 

53 1 

I 83 1 

I 507 

12 401 

R&S Revenue* 

708 

7 578 

4 095 

20 

12 401 

C E 

Planned Expenditure** 

4 366 

5 952 

3 795 

4 109 

5 994 

2 0 17 

I 660 

6 742 

4 9 15 

39 551 

Planned Expenditure** 

2 076 

19 882 

17 4 11 

18 1 

39 551 

E] 



Minerals and Energy 

ENERGY 

Energy is a key driver of the Ausu·alian economy. It has 
fuelled GDP, export and population growth over the 
past 25 years. Political drivers to reduce unemployment 
will reinforce economic growth over the next decade. 
Such growth requires competitiveness to be sharpened, 
not just sustained. 

Energy input costs are a key factor. Improvements in 
energy efficiency will be needed to respond both to 
changes in domestic consum er behaviom driven by 
electricity and natural gas competitive markets, and 
to global market liberalisation and policy decisions 
on greenhouse gas emissions. The Kyoto greenhouse 
abatement protocols require Australia to achieve a 
substantial reduction in emissions against 'business as 
usual', let alone stronger economic growth. This shift 
to enviromnencally-co11su·ained energy raises 
fundamentally difficult issues. 

I.imovatio11 in energy supply and use is a key to 
resolving this dichotomy of challenges. Emerging 
energy technology may rival information technology 
for impact on markets and community lifestyles. 
Ausu·alia's economic health and standard of living 
will be affected adversely if we lag developments 
overseas, or to competitive advantage if we can 
pw·sue development faster or better than overseas. 
Most emerging sustainable energy technologies are 
unfamiliar to Australian energy suppliers and end 
users-many techn ological problems will need to be 
resolved to achieve their successful adoption in the 
domestic economy. Significant investment in 
iimovative sustainable energy teclmology and in 
improved conventional foss il fuel technology is 
needed, amidst unprecedented changes to energy 
markets, domestically and internationally, and the 
emergence of 'green cooswuerism'. 

My involvement with the CSIRO Energy Sector 
suggests that its future role is not based on prospect, 
but on proven performance and innovation that has 
been taken up by the indusuy. Many of these 
accomplislm1ents are documented in the booklets 
Commitment, Collnborn.timt and Impnct and in the mid­
term review of the sector. The sector is involved in 
projects worth over $50 million in conjunction with 
the START program. Su·ategic Adviso1y Committee 
members commented that 'CSIRO was becoming more 
flexible and responding to the tmbulent times of the 
energy industry' and was 'changing its R&D profile 
and rediJecting its resources' accordingly. Committee 
member suggestions for areas of improvement included 
better links between sector plans and budgets and 
divisional operating systems, with monitoring of actual 
versus planned performance, and of cost/benefits and 
rernrns on investment. These are part of the next 
u·iennium process. 
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The sector is now building for this changing future. 
CSIRO has a w1ique opportunity to parmer business in 
addressing the spectrnm of innovation required to meet 
these challenges. The senior CSIRO staff in the sector 
have interacted widely with conunittee members, 
sought views from numerous other external sources­
individual experts, companies, indusuy associations and 
so on-across the energy specm .1.m, and have taken 
into account energy policies and comprehensive R&D 
strategies in numerous countries relevant to Australia . 

The u-iennium process called for ' thinkiug outside 
boxes, 'new topics and areas fo r growth and decline', 
'make shrewd judgements about what is needed 
5-10 years from now', 'changes to priorities even 
within a zero change budget'-all these have been 
addressed iD the resulti.t1g sector and component 
plans and budgets. H alf the components represent 
major variations or extensions of established activities 
and some are completely new initiatives that will be 
developed over time. Part of the chalJenge is to 
recruit world class leaders and specialists to complete 
the springboard into the future, while staying in 
business thrnugh the transition period. 

Finally, the plam1ed relocation of the lead Division's 
headquarters and energy R&D to a world class energy 
cenu·e in Newcastle is a concrete demonsu·ation of 
national commitment to advanced energy and 
environmental technology development. 

Keith Orchison 
Chair, Energy Sector Advisory Committee 

Energy Sector Advisory Committee: 
Keith Orchison (Chair), E.SAA Ltd; Mm-garer Beartlow, Bench-11111-rk 
&omn11ics; Robin BrJant, Department of Ind11my Sdence and 
Resources; David Cain, Rio Tinto R&TD; Ted Cm11pbell, Depa11111e11t 
of Mines & Energy, Quermsland; Philip Han·ington, Australian 
Greenhouse Office; Peter Lnucr, S11·ategic bid11stry Research 
Fo1111datio11; Bruce Robenso11, Shell Coal Australia Ltd; John Sligar, 
Sligar & Associates Pty Ltd; Jack Taylor, The Green Energy 
Corporation Ltd 

B 
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ENERGY 

The Enerf!:I Sector encompasses: 

• cme1"f;j resoiwces-tbe exploration and extraction of coal, 
coal sea111, methane and oil shale, tbe processiuglupgrnding 
of ener[!;j 1·esources, and tbe assessment of renewable 
resources including biomass and wastes 

• e:nel"f;j supply-the conversion of fossil and renewable 
resources into electricity, thennal energJ, chemicals, and 
the storage of electriciry or thermal e,1ergJ. 

Much of the resources and .mpply activities are also 
impona11t in mitigating gree11bouse gas emissio11s. 

Ene1"f;j e11d-11Se efficie11cy, aud additio11al grembouse and 
othei·· e,wiro111ne1ztrrl issues are covered in collrrboration with 
other sectors. 

Coal, Oil, Gas 

Exploration 

Mining 

Renewable 
Sources 

Coll - cion 

, , , 
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, 
Processing , , Proc - sing/ 

,' ,'Sto ge , , 
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' , ' ' Electricity ~ 
' Direct (Gas, Oil) Heat . ~ 

Cogenerat1on ~ 
', End-Use V 

The energy cbai11 
The past e111pbrrsis brrs bem 011 fossil resources flll{/ tr11ditio1111I 
power geuerntion based 011 pulverised coal teclmolo[!;j. The 
fut1a-e emphasis will be i11creasingly on e1JJergi11g ene:rgJ 
teclmologies rr11d greenhouse. 

Sector Context, Dynamics, Outlook 
The Energy Sector underpins domestic and 
international competitiveness and is a dominant 
contributor to exports. Energy resources and supply 
is stated to be a $60-billion-per-annum sector, 
directly employing 60 000 people. 

• Australia is tl1e world's largest coal exporter and 
coal is tl1e nation 's top export at$ I O billion per 
annum. Growth is projected at 3% per annum, 
but is acutely subject to international competition 
and price pressures. 

• Gas utilisation in Australia is forecast to double 
and to grow from 18% to 28% ofprirnaiy energy 
by 2015. The projected investment in pipeline and 
utilisation processes is ~$16 billion. 

• This growth in gas will be rea lised through power 
and cogeneration applications (forecast to rise 
from 9% to 2 l %) and iJJdustriaJ, commercia l and 
residential use. Exports of appliances and se1vices 
will also grow. 

• The power industiy anticipates at least $12 billion 
investment and a 3 7% increase in capacity to 2010. 
Although $4 billion of this investinent is targeted at 
renewable energy, assisted by green power schemes, 
clean coal teclmologies will remain the major basis, 
and gas will be the commercial choice for new supply. 

• Energy end-use efficiency will become prominent 
across industry, transpo1t and buildings, with 
increased scope for new and fi.rtme practice and 
associated R&D. 

• Oppornulities, flowing largely from tl1e Kyoto 
Protocol, for teclm ologies in the clean coal, 
renewable energy and otl1er areas should see 
increases in exports of mining and energy 
equipment and seivices. 

• Emissions trad ing will encourage overseas 
(especially Japanese) investment and uptake of 
emerging international teclmologies. 

Green.house gas emissions have already exceeded 
tl1e +8% Kyoto commitment. A major reduction on 
business as usual will be required. The sector 
(including energy use in transport) produces nearly 
80% of emissions and must be tl1e focus of future 
greenhouse gas m itigatiou e fforts. 

The more general environmental areas associated 
witl1 energy, such as regional air quality (particulates, 
air toxics and smog) and mine site rehabilitation, p lus 
local aspects such as power station emissions control, 
will also increase in impo1tance. Th.is is reflected in tl1e 
National Envirorunental Protection Measure and 
possible externalities accounting. 

The overaU outlook is fo r major energy and associated 
environmental challenges, in parallel with far-reaching 
structural and economic changes across tl1e energy 
industry. Ownership, market Liberalisation, 
globalisation, electricity and gas convergence, and 
integration of upstream resources with do,,~1stream 
supply and utilisation businesses are radically altering 
tl1e market itself. Goverru11ents are also heavily 
invo lved in market reform, greenhouse and otl1er 
environmental policy. 

R&D opportunities: A.rising from all tl1e above 
trends and issues are needs for more cost-effective and 
environmentally-acceptable technologies and processes 



across the energy chain. In the context .of global 
invention/loca l capture, the sector needs to become 
more knowledge-oriented, able to identify, select, 
modify/adapt, and help to broker and demonstrate the 
best relevant international and Australian techno logies. 
This complements the traditional CSIRO role of 
research and innovation, provides for niche 
developments on a wide technology base, and 
emphasises CSIRO's breadth and leadership role, in 
coUaboration with existing and potential new CRCs. 
Technological advances will themselves be a major 
driving fo rce for energy and environmenta l markets, 
and for industry and govenunent responses. 

T he main/potential users: The main users of this 
sector's outputs comprise: 

• the energy resources industty 

• electricity generators and private producers, 
distributo rs and retailers 

• gas transmission , distribution and utilisation 
companies 

• integrated energy companies 

• equipme11t and teclmology suppliers across fossil 
and renewable energy 

• energy end-users especially energy- intensive 
industries 

• indust1y associations and peak bodies fo r most of 
these categories, including the Australian Coal 
Association Research Program 

• federal and State government agencies including 
the Australian Greenhouse Office. 

The disaggregation process has created numerous 
small to medium-sized enterprises, and there is an 
associated loss of critica l mass and expert personnel 
in the industty. Market barriers also exist and are being 
addressed via environmental regulations, renewable 
energy targets, efficiency standards, and possible 
emissions trading schemes and/or carbon taxes/credits. 

CSIRO and governments thus need to support energy 
.R&D and technology demonstration/ implementation 
during this uncertain and difficult n ansition period, to 
assist the development of a privatised industry that wi LI 
have R&D and teclmological advance as a major basis 
of competitiveness. 

Some 70% of Australian energy resources are expo1t ecl . 
Energy teclmology imports (as well as expo1ts) will 
increase, while overseas companies dominate the utility 
privatisation process. Together with futu re international 
emissions trading, this makes overseas links, 
particularly with Ja pan, vital. 

OveraU outcomes/benefits: Economic growth, 
sustained financia l investment and employment, 
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enhanced export income and environmental 
amenity through world competitive performance 
in costs and quality, and reduced greenhouse gas 
and other emissions. 

Planned Achievements 

I. Ene,,g;, 111odelling 
Outcomes: More techno logically-informed and objective 
planning and policy advice to goverrunent and inclust1y, 
with economic and green.house benefits in a 
deregulated, emissions trading regime. 

Outputs: Overall and individual energy systems models 
and predictions, and greenhouse/life-cyc le ana lyses, 
incorporating economic and teclmological factors. 
(Main collaborator the Australian Bmeau of 
Agricultural and Resource Economics). 

2. Coal mining 
Outcomes: Reduced costs, enhanced productivity and 
abil.ity to mine new/difficu lt coal deposits (indicatively 
a $1 per tom1e saving equates to $150 million per 
a1mum across the industty; whi le a single 2-million­
to1me-per-a1urnm new mine equates to revenue of 
$ I 00 mjllion per muuun). 

Outputs: New and improved teclmologies and 
procedures for deposit delineation, mining risk 
assessment, gas drainage; for open cut, highwalJ 
and underground mining; for access to thick-seam, 
multi-seam, steep dipping and deep deposits. 

3. Coal p,,eparation 
Outcowes: Reduced costs and new va lue-added 
products (indicatively a I% extra recove1y equates 
to >$ I 00 mi LI.ion per annum across the inclustty). 

011tp11ts: New and improved teclmologies and 
procedmes for fme coal cleaning, dewatering and 
plant control, plus binderless briquetting and ultra 
clean coal. 

4. Coal safety, b ealtb and e11viro11me11t 
0 11tcomes: Lower costs via reduction in shut-clown 
times and inju1y rates, plus improved on-site amenity 
and greater conu1wni ty acceptance (licence to operate) . 

Outputs: New and improved technologies and 
procedures for control of mine strata, methane gas, 
dust, tempera tu re, outbuTsts and fi res; fo r integrated 
visualisation and safety management; fo r communication, 
sensing, remote operation, automation and emergency 
response; and for mine site rehabilitation and 
subsidence management. 

5'. Clean coal power 
Outcomes: Containment of costs of domestic electricity 
production, together with improved envir01m1ental 
perfomiance. Improved access to overseas markets fo r 
Austra lian thermal coal expo1ts. 

y 
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Outputs: Modelling and optimisation software and 
demonstration, where appropriate, of coal and biomass 
combustion and gasification processes, emissions 
control processes for air quality (fly ash, air toxics and 
trace elements), and water quality and solid residues. 
These cover both conventional and advanced power 
generation systems, and include characterisation 
techniques, on-line instrumentation and underground 
gasification. The main collaborators are the Anstralian 
Coal Association Research Program and the two CR Cs 
for black and brown coa l. 

6. Distributed energy (gas) 
Outcomes: Industry demonstrations and conunercial 
acceptance of emerging gas-based distributed energy 
technologies that have high energy efficiency, low 
greenhouse gas emissions and projected low costs. 
Anticipated applications are for power, heating and 
cooling across indusuy, transpo rt, commercial and 
residential sectors. 

Outputs: State-of-the-a it technologies in fuel cells (SOFC 
and PEM types); gas turbines, engines and heat pumps; 
capabilities for different fuels; overall systems; specialised 
direct combustion processes and envirnrunental 
performance. This involves selection and capture of 
international technologies and niche iimovation. 

7. Energy storage 
Outcomes: lnclust1y demonstrations and commercial 
acceptance of energy storage teclm ologies that 
assist towards: 

• implementation of renewable energy in remote area 
and grid-com1ected app lications 

• cost savings and load levelling in mainstream power 
generation 

• applications in te lecomnumications and information 
technology 

• power quality for end-users 

• drive trains for hybrid electric vehicles. 

Outputs: State-of-the-art electrical, mechanical, thermal 
and chemical storage technologies. These include lead­
acid and novel battery systems, super-capacitors, hybrid 
systerils and carbon nanotechnology. This involves 
selection and capture of international teclmologies and 
niche innovation. 

8. Renewable energy 
Outcomes: Accelerated implementation of renewable 
energy teclm ologies and increased utilisation of solar, 
wind, biomass, waste and other green energy resources. 

Outputs: Resources mapping, cost-effective teclm ology 
matching, demonstrations where appropriate within 
the areas of biomass and waste utilisation, solar thermal 
and wind energy. 

9. Direct greenbouse gas mitigation 
Outcomes: Enhanced capability for indusuy and 
government to un dertake direct (end of pipe) 
reductions of greenhouse gas emissions from large 
stationaty sources, with quantification of the 
economic and environmental consequences. Actual 
implementation may be required to sta1t in the next 
u-iennium, leading into the first Kyoto conunitmem 
(2008-12) period. 

Outputs: Analyses, tools and techniques plus selected 
demonstrations, including increased participation in 
international programs, for capture and sequestrntion 
of carbon dioxide and methane from coal mines and 
power stations. 

10. Energy e11d-11se efficiency 
Outcomes: Enhanced ability for industry and 
govenui1ent to undertake greenhouse gas reduction 
with net economic benefits, from energy end-use 
efficiency, especially new and futme process practices 
across indnsuy, plus transport and builcliiigs. 

Outputs: Establishment of this area as a significant 
cross-sector business opportunity in CSJRO. 
Enhanced collaboration with Manufacturing and 
Built E11viro1m1ent Sectors. Inpm to the new CSJRO 
Sustainable Energy Building and H eaclqua1ters in 
Newcastle, wl1ich will se1ve as a showcase for selected 
national and international technologies. 

Developme nt of R&D Capacity 
Half of the above components represent major 
variations or extensions of established activities, and 
some are completely new initiatives to be developed 
over time to position CSIRO and the Energy Sector 
for the l.onger term future. 

An international business development leader will be 
appointed for Component 6-Distributed Energy 
(Gas Utilisation), and a CRC is being proposed. 
Another business development manager is expected 
for Component 8-Renewable Energy (Biomass), 
while a joint appointment is already in place between 
the Division of Energy Teclmology and the Division 
of Am10spheric Research in respect to Component 9-
Direct G reenhonse G<is Mitigation. Other new staff 
are being sought, for example in Component I fo r 
economic and teclmological modelling. These 
appoinunents are complemented by significant 
redeployment of established staff to the new components, 
mainly within the lead Division, plus enhanced external 
interactions with market consultants to the power 
indust1y, and with the CRC for Renewable Energy. 

In respect of the new Component I. 0-Enhanced 
Energy Encl-Use Efficiency, initial leadership wil.l be 
sought, joiI1tly with other sectors, to define tl1e 
progrnm and the external and inte rnal stakeholders. 
This small but critical commionent reflects tl1at the 
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major output here is to build CSIRO R&D capacity. 
Con crete outputs, and implementation outcomes by 
industiy and government, thereby become prospective 
in the foll owing triennium that leads into the first 
Kyoto (2008-12) commitment period. 

Equipm ent and facilities will be enhanced particularly 
for the new components. In this respect, a major 
contribution to R&D capacity will be the relocation of 
the lead Division, Energy Technology, to a new world­
class, sustainable energy complex at Newcastle. 

RESOURCE SUMMARY ($'000 OVER THE TRIENNIUM) 
Component 

I. Energy modelling 

2. Coal mining 

3. Coal preparation 

4. Coal safety, health & environment 

5. Clean coal power 

6. Distributed energy (gas) 

7. Energy storage 

8. Renewable energy 

9. Direct greenhouse gas mitigation 

I 0. Energy end-use efficiency 

Grand total 

Division 

Atmospheric Research 

Energy Technology 

Exploration & Mining 

Forestry & Forest Products 

Land &Water 

Manufacturing Science & Technology 

Minerals 

Petroleum Resources 

Telecommunications & Industrial Physics 

Wildlife & Ecology 

G rand tot al 

•&urnnl revenue for n:senrch nnd servic(s. 

Direct Appropriation 

I 186 

8 6 11 

4 5 12 

4 434 

12 992 

6 853 

6 104 

6 837 

2 861 

348 

54 739 

Direct Appropriation 

460 

31 442 

10 269 

I 123 

I 687 

4 406 

2 977 

99 1 

I 054 

329 

54 739 

' "Indudes other external reve1111e and 1·e1ai11ed enmings applied to the ser101· 

Sector coordi11ator 
Dr John Vlright, CSIRO Energy Technology 
Tel: +6 l 2 9490 86 I 0, fax: +6 1 2 9887 3590 
Em a i 1: J olm. 1i\Tright@det.csi ro .au 

Income 

Income 

R&S Revenue* 

311 

7 858 

3 11 8 

3 692 

9 85 1 

I 956 

3 93 1 

2 608 

I 382 

0 

34101 

R&S Revenue* 

120 

16 037 

10 122 

510 

869 

I 901 

3 690 

642 

650 

166 

34 707 

Planned Expenditure** 

I 492 

16 439 

7 424 

8 105 

2 1 318 

8 726 

10 03 1 

9 364 

4 193 

350 

87 443 

Planned Expenditure** 

58 1 

47 207 

20 371 

I 634 

2 605 

6 3 14 

4 945 

I 635 

I 681 

469 

87 443 

y 
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MINERAL EXPLORATION 
AND MINING 

The goal of the Mineral Exploration and Mining 
Sector is to locate and exploit the next generation 
of giant ore deposits in Australia. This goal was 
encapsulated in the 'Glass Earth' and 'Accessible Earth' 
concepts presented to the CSIRO Executive 
Committee in May 1999 in the sector's investment 
portfolio, and is the focus of the key issues and 
priorities set out in the Sector Plan for the 2000-03 
triennium. The Sector Adviso1y Committee was closely 
involved in the development of both the investment 
portfolio and the plan, and endorsed the latter at its 
meeting in Melbourne on l l Noven~ber I 999. 

At that meeting, the committee discussed a range of 
matters associated with the sector planning process, 
three of which I would like to mention. 

• As the incoming Chairman, it is clear to me that a 
strong relationship bas developed between the 
CSIRO Divisions involved in the sector and the 
committee. Tbe committee ~d selected key 
indust1y advisers worked closely with CSIRO staff 
to develop the investment portfolio and review the 
plan. Conu11ittee meetings are always well attended. 
Members feel their views are listened to and the 
meetings are always productive. 

• T he co1m11 ittee feels strongly that the exploration, 
m.ining, processing, marketing and environmental 
streams of the Australian minerals industiy should 
be m ore closely linked than they have been in the 
past. As outlined in Component 9 of the plan, which 
was included at the suggestion of the conunittee, 
Australian mining companies must be able to 
maximise the economic recove1y of the mineral 
resomce and optimise their operations with respect 
to changes in ore types, market requirements and 
community expectations. To help bring this together 
it is pleasing to note that the chairmen of two closely 
related Sector Adviso1y Committees- the Minera l 
Production and Metal Processing Sector and the 
Built Environment Sector-are also members of our 
committee. In fumre, I believe it would be helpful if 
the chainuan of the Energy Sector's c01mnittee also 
participated in om meetings and I have asked the 
sector coordinator, Dr John Read, to see if this can 
be arranged. 

• One session of the meeting was devoted to exploring 
alternative conunercialisation vehicles for CSIRO 
teclmologies. To this end, Dr Bruce H obbs outli11ed 
a proposal that CSIRO establish a company aimed at 
providing the next generation of technology and 
services to the global exploration and min.ing 
indusay. The proposed company would be 
independent from CSIRO, although the organisation 
would have an equity holding and its aim would be 
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to commercialise CSIRO teclmologies. The 
conunittee liked the suggestion and supported the 
concept of a company that was commercially driven 
with the objective of deliveri11g a remrn on 
investment. From comments made at the meeting 
by Dr Colin Adam, the committee understood 
that there were no particular impediments from 
CSIRO's point of view and agreed that a small 
subcommittee be fanned to work with Dr Read 
to help develop the concept. 

In closing, I would like to add my support to that 
of my predecessor, Mr Dick Carter, who was the 
inaugural chairman of the committee and who 
actively backed the efforts of CSIRO to buj]d a strong 
relationship with the Australian minerals indust1y 
tlu·ough tl1e adoption of the sector plaiming process. 
The activities of the committee show that tl1e process 
has induStly's support, and my committee colleagues 
and I look forward to helping CSIRO determine its 
research directions beyond the 2000-03 triemuw11. 

Andrew Michelmore 
Chair, Mineral Exploration and Mi1ung 
Sector Advisory Committee 

Mineral Exploration and Mining 
Sector Advisory Committee: 
And,-ew Miehe/more, (Chair) T,VMC Resomres Ltd; Alan Brom11e, 
AJvl.P Comrot Pty Ltd; Alan C11stle111an, T#stem /il[etal< u111i1ed, 
Australian Unity Limited; Mark Cutifani, Sons of Gwalia; Dick 
Davies, Australian Mineral [11d11.m·ies Reseonh Associatio11; Geoff 
Dickie, Deparnllent oflvfines & Energy. Queensland; Phillip H11n11a11, 
BHP Minerals Discove1y; Jeff Harris, Deparnllent of Industry Science 
& Resources; Neil Phillips, Great Central Mines Ltd; Jim Tor/ad,, 
Depam11e111 ofMh,eralf & Energy, 1-Vestem Australia; /11ark 
Woffenden, KPMG 
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MINERAL EXPLORATION 
AND MINING 

The Mineral E:cplorntion a11d Mining Sector is speci.fically 
concerned with the exploration for, and mining of, 
economically viable, inorganic solid 111i11eral deposits. 
Euvii-omnenta! impacts of mining, mine site rehabi!itatioll 
and ocmpational health and safety co11siderations are 
i11cluded within the sector's scope of activities. 

Sector Context, Dynamics and Outlook 
Australia is among the world's major suppliers of bauxite, 
iron ore, gold, coal, diamonds, mine ral sands, lead and 
nickel, and exports substantial quantities of other metals 
including zinc, uranium and silver. The industry is 
highly productive, technology-intensive and focused on 
its global markets, international oppo ttunities, capital 
and cost-competitiveness, safety, environmental 
management and sustaining its licence-to-operate. 

The discove1y, mining and processing of inorganic 
minerals to the basic mine ral commodity stage 
underpins the other parts of the indusuy and, as 
Austt·alia increases its mineral processin g, the value 
of that secto r will grow and the exp orts ascribed to 
the i.Vlin e ral Exploration and i\1ir1in g Sector will 
decrease. The net trade for the sector in 1996-97 
was $2481 million; this does not include gold and bauxite 
(Mineral Processing an.cl Metal Production Sector) or 
coal (Energy Secto r). There is strong potential fo r 
development of a $ I billion export industJy in related 
equipment, technology an d services. 

R&D investment: The sector ente rs the trie1miw11 
near the low point of an unusually deep cyclical low 
in minerals prices, intensifying the industry's focus on 

cost reduction and market dive rsification. Mergers and 
acquisitions have resulted in increased concennation 
of production. Spending for fumre growth has been 
severely curtailed, with particular impact on 
exploration an d R&D . Real prices are not expected to 
increase suffic iently over the triennium to reverse tl1e 
decline in exploration and new capital expenditure. 

vVhen cydical prices recover, tbe sectar wi ll rebound, 
but tl1e structural changes and focus on cost-efficiency 
are w1like ly to be reversed. The longer-te rm challenge 
is tl1e ll.Ilderlying 50-year t1·end of declining rea l prices. 

Uptake of R&D: Exploration and mining cam pmues, 
their suppliers and consultants will increasingly seek 
R&D internationally, making it essential for CSIRO 
to maintain its demonstrable world-class capability. 
[ncreasing ly, R&D providers must provide packaged 
or turn-key solutions to ensure adoption of advanced 
teclmologies. Nevertheless, surveys by the Australian 
Bureau of Statistics confim1 an impressive record of 
technology uptake in tl1e sector and , as tl1e level of 
local own ership remains high, tl1e returns to Austra lia 
are strong. 

Other drivers: Umelenting public pressw-e for safer and 
more acceptable nuni.ng practices accompa1ues increasing 
community concern over tl1e environmental impacts of 
mining and tl1e value of other land uses. The emergence 
of major new mining economies overseas presents an 
opportunity for CSIRO to support Australian companies 
in their efforts to pursue new areas. 

Diminution of AustJ·alia's more easily accessible 
deposits is forcing exploration and min ing activities 
into deeper, more remote and difficu lt enviro1m1ents, 
witl1 higher operating costs. The most likely areas for 
new exploration success now lie in tl1e 70% of tl1e 
continent that is covered by a deep layer of highly 
weatl1ered regolitl1, in which conventional exploration 
techniques are largely ineffective. Competitar nations 
are less affected by tlus distinct feature of Austra lia's 
geologica l evolution. 

R&D providers: CSIRO is tl1e largest coherent 
minerals mining research body in Australia, with 
a portfolio of strategic, collaborative and contract 
resea rch aimed at enJ1ancing the competitive advantage 
of the sector in tl1e global market place. Private sector 
R&D is dominated by tl1e major mining houses which 
undertake applied research specificaUy tailored to the 
needs o f their parent companies. CSIRO supplements 
tl1ese in-house capabilities and meets the applied 
research needs of smaller mining companies. 

CoUaborative projects faci litate teclmology t1·ansfer 
and provide a cost-effective mechanism for companies 
to access CSIRO's w1.ique capabilities. There is also 
increasing emphasis on addressing tl1e research needs 
of se1v ice providers, exploration consultants and 
equipment manufacturers. Appropriation funds support 
pre-competitive resea rch aimed at delivering sector­
wide benefits and national wealtl1 c reation. 

Planned Achieveme nts 
The sector plan consists of nine research components 
that address the key strategic issues fac ing exploration 
and mi1ung companies, namely: 

• Why do quality ore bodies exist and what causes tl1em? 

• H ow do companies reduce tl1e time and expense 
involved in finding such an ore body? 

• Once found, how do companies delineate tl1e 
resource accurately? 

• H ow do cornpa11.ies safely and efficiently extract 
tl1e resource while minimising dilution and 
environm ental impacts? 

The objectives are encapsulated in tl1e 'Glass Earth' 
and 'Accessible Eartl1' concepts illustrated below. 



OBJECTIVE: to make the top I km of the Austral ian 
continent, and the processes operating within 1t, transparent 

Purpose: to discover the next generation of 
giant ore deposits in Australia 

Tensor Gradient 
Magnetometer 

Advanced Visualisation. 
Inversion Processing 

and Data Fusion 
Technologles 

Hydrogeoiogy, 
Hydrogcochcmistry 
isotopic Chemistry 

Geochemistry 

I . Area selection criteria 

Gravity 
Gradlometry 

Coupled Mechanical, 
Chemical Fluid Flow, 
Thermal Transport. 

Simulation and 
Modelling 

Technologies 

Outcomes: Improved probability of selecting, for 
exploration, areas that host large mineral resources. 

Outputs: Understanding of the geological processes 
responsible for the formation of quality o re deposits. 
Definitions of diagnostic properties of selected o re 
deposit styles. Terrain specific exploration su·ategies. 

Dri1elopment of R&D cnpncity: Increased emphasis 
on interaction between modelling work and 
exploration practice. 

2. Recognise ore-bearing systems 
Outcomes: Improved precision in appropriate siting of 
driU holes. 

Outputs: Teclmologies fo r detecting the imprint of 
hidden ore systems. 3D geological images of the earth's 
upper kilomeu·e. 

De-i1elopmeut of R&D cnpncity: Increased emphasis on 
advanced visua]jsation and data fusion technologies. 

ew airbome capabilities including an earth sensing 
sateUite (as part of the ARIES consortium). 

3. Exploration tbi-ougb i-egolitb 
Outco111e.r: Removal of the greatest physical impediment 
to continued explo ration success in Austra lia. 

Outputs: C haracterisation of the properties and 
clisu-ibution of the regolitb. Technologies for detecting 
ore systems under I 00- 200 metres of highly weathered 
material. Procedures fo r exploration within and 
beneath sediment cover. 

Develop111ent of R&D cnpncity: [ncreasecl emphasis on 
hyclrogeology and hyclrogeochemistty. 
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OBJECTIVE: to make new types of mineral deposits and 
currently sub-economic deposits totally accessible 

Purpose: to maximise return to Australia by opfrni_sing the 
efficiency, safety and cost-effectiveness of mining 

New design and 
extractive strategics 

based on 'Glass Earth' 
knowledge. 
Advanced 

gcomcchanlcs 
modelling capability, 
30 vision systems 

ln-situ(blo) 
leaching 

processes 
Genetic 

engineering 

4. Mine design 

THE 
ACCESSIBLE 

EARTH 

Access to new ore 
deposit types such as 

the Victorian deep 
leads, sub-sea and 

new ore body types 

Chemical reaction, 
fluid transport, 

hydrology, porosity and 
permeability 
modelling. 

Automated drilling 
and blasting. 

Increasing in-situ 
permeability 

Totally new mass 
mining methods made 
possible by navigation, 

gco-senslng. 
communications 

and robotics 

O11tco111es: Improved mine safety, lower pit costs, 
better reserve estimation, increased recove1y, reduced 
geotechnical risk, improved control o f downstream 
costs, qua lity and production. 

Outputs: New visual and infrared spectromett·ic 
sensors for mining applications. Improved 
geophysical characterisation and delineation of ore 
or waste. In1 provecl geological and geotechnjcal 
models. Procedures to reduce geotechn.ical hazards. 

Development of R&D cnpncity: Greater emphasis on 
geophysics and engineering geology. 

S. Mine operations 
Outcomes: Reduced geotechn ical hazards and risks. 
Reduced dilution of ore, improved product qualjty 
and reduced processing costs. Automated/robotic 
mining equipment manufactured in Austra lia. 

Outputs: Teclu, ologies incorporating rea l-t ime 
integration of geoteclmical assessments in mine 
operations for the management of hazards/risks, 
machine dynamics and human-machine interface. 

Development of R&D cnpaciry: Current skills and 
infrnstructure are sufficient for this objective. 

6. bmovntive 111i11i11g systems , 
Outco1t1es: Reduction in tmit and up-front capital costs. 
Extraction of previously sub-economic or inaccessible 
deposits. Fewer people exposed to hazards in the 
mining zone. 

Outputs: New mass mining methods. New in-situ 
leaching systems. A mole miner, Sorel and Shield. 
Access to undersea deposits in the longer term. 

Jon-explosive hard-rock cutting methods. 
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Develop111ent of R&D cllpllcity: Increase skills base in 
mechatronics, mining engineering, hydrology and 
modelling. 

7. Health and safety teclmologies 
Outcomes: Safer operation of mines, improved 
information on tbe location and status of people in 
underground mines. Reduced costs due to personal 
inju1y, lost production and plant damage 

Outputs: Monitoring and control technologies for 
risk/hazard assessment and management, people 
tracking, conm1wi.ications and environmental sensing. 

D evelopment of R&D capacity: No change. 

8. Environment teclmologies 
Outcomes: Reduced whole-of-Li fe adverse effects of 
111 ining on the environment. 

Outputs: Ground-based and airborne sensors and 
systems that measure and monitor rock, soil and water, 
and vegetation changes due to mining operations. 

\Vhole-of-life pla1ming tools that schedule and cost 
final rehabilitation. Methods for tailings treatment 
and disposal, waste disposal and control of emissions 
and impact assessment. Design criteria for constructed 
landforms at mine sites. 

Development of R&D capacity: Increase skills in 
hydro logy and p lant ecology. 

9. Exploration to 111m•ket systems 
Outcomes: Operational and capital cost reduction by 
optimising whole production systems from ore deposit 
delineation, through mine design to product 
specification and delive1y. 

Outputs: Measurements of the effect of di lution on 
processing performance. D efinition of the economic 
and other consequences of process variability. Teclui.ical 
and economic models of tbe mine-to-miJJ processes. 

Development of R&D wpllcity: Acquire skills in mining 
engineering and economic geology. 

RESOURCE SUMMARY {$'000 OVER THE TRIENNIUM~ 
Component 

I. Area selection criteria 

2. Recognise ore-bearing systems 

3. Exploration through regolith 

4. Mine design 

5. Mine operations 

6. Innovative mining systems 

7. Health & safety technologies 

8. Environment technologies 

9. Exploration to market systems 

Grand total 

Division 

Energy Technology 

Exploration & Mining 

Land & Water 

Manufactu ring Science & Technology 

Maths & Information Sciences 

Telecommunications & Industrial Physics 

Wildlife & Ecology 

G rand total 

•E.,1en1nl revenue f or 1·esenrcb nnd sen;ices . 

Direct Appropriation 

10 068 

16 325 

11 0 12 

5 175 

3 025 

3 693 

793 

5 785 

5 13 

56 389 

Direct Appropriation 

107 

44 786 

4 11 2 

I 240 

2 268 

3 413 

462 

56 389 

.. b,cludes othe1· exren1nl revenue nnd retained earnings applied to the sector 

Sector coo1•di11ator 
Dr J ohn Read, CSIRO Exploration & Mining 
Tel: +6 1 7 32 12 4460, fax: +6 1 732124578 
Email: j.read@dem.csiro.au. 

Income 

Income 

R&S Revenue* 

7 646 

12 858 

8 9 14 

3 753 

I 298 

2 389 

559 

3 305 

0 

40 72 1 

R&S Revenue* 

87 

34 584 

2 11 8 

952 

I 027 

I 650 

303 

40 721 

Planned Expenditure** 

17 7 15 

26 771 

19 943 

8 953 

4 332 

6 097 

I 352 

9 3 14 

5 16 

94 994 

Planned Expenditure** 

194 

76 858 

6 348 

2 190 

3 652 

5 004 

748 

94 994 
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MINERAL PROCESSING AND 
METAL PRODUCTION 

It is my pleasure, on behalf of the Mineral Processing 
an d Metal Production Sector Adviso1y Committee, to 
present the Sector's Plan for the 2000-03 trienniwn. 

CSIRO bas become increasingly responsive to the 
needs of the Australian industty over recent years. 
There has been considerable success in the sector in 
developing and improvin g customer relations. The 
minerals industty has undergone radical changes 
during the last five years, as a result of the need to 
increase shareholder value, through mergers and 
acquisitions, downsizing and re-focusing on core 
businesses. T his has resulted in a reduced emphasis 
on R&D by the industry, relative to other concerns, 
an d the adoption of shorter time scales for remrns 
on R&D expenditure. 

CSIRO must continue to anticipate and respond to 

these changes in providing cost-effective solutions 
to indusuy problems. 

At the same time, CSIRO must not lose sight of the 
need to continue to develop its expertise base and 
the technologies fo r the future even though there 
may not be financial support from indusuy for many 
of these until they are closer to the technology transfer 
and implementation stage. Accordingly, the external 
earnings target for the minerals sector has been set to 
be challenging, but achievable, without sacrificing the 
strategic capabilities of the organisation. 

Through extensive consultation over a period of 
more than 12 months, the Sector Plan was developed 
to identify the key issues facing the minerals industi.y 
which may be addressed, at least in part, by technical 
innovation. There has been careful analysis of the 
issues to determine CSIRO's contribution to their 
resolution and the interface between CSIRO, other 
public sector research institutions and the private sector. 
I believe the plan strikes an appropriate bab nce 
between the development of enabling technologies 
(such as flotation chemisuy, melt chemisuy, 
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computation al fluid dynamics), and the development 
of radically new processing and extraction technologies 
(such as in-sim mining, biomineral processing and 
titanium metal production). T he enabling technologies 
will be applied and strengthened tlu·ough contract and 
collaborative work with appropriate companies. 

Finally, I commend the sector for its efforts in 
alignin g its work with important sectors of the 
Austt·alian economy. 

Dick Davies 
Chair, Mineral Processing and Metal Production 
Sector Adviso1y Committee 

Mineral Processing and Metal Production 
Sector Advisory Committee: 
Dick Davies, (Choir) A11strnlim1 !v[inerol Industries Research 
Association; Richard Aldous, llukn Reso11rces limited; Roy A111es, 
Consultnm; Den11nn Aubrey, Department of"/ltfines & Energy 
Queensland; Stephen Barnett, QNI Pty Ltd; David Co1111s, Austmlinn 
Al11111i11h11n Co11ncil; John de11 D1:yver, Nonnnndy "/ltfining lhnited; 
Inn Lawrence, Lawrence Consultants Pty Ltd; EJi:nbeth lewis-Gray, 
Gekko Systems Pty Ltd; Malcolm Rirbmond, Currin University; Rny 
Shaw, Rio Timo; Don S111ok, Deport'l/lelll of Industry Science & 
Resrmrres; David S11therl1111d, Nnbnlco Pty Ltd; Bob f¼tts, BHP 

E] 
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MINERAL PROCESSING AND 
METAL PRODUCTION 

The Miuernl Processing and Metal Production Sector relates 
to activities which transform as-mi11ed 111inernl ores to: 

• 111i11eml products_, often 111i11ernl concentrates, to be used iu 
this fonn or processed to 111etnl (mch as copper co11ceutrnte, 
clays, silica, beneficinted iron ore, ihntmite) 

• cheinicnlly processed mineral.r in n relatively pure state, 
sold for their intrinsic chemical value as feedstock to a 
111mntfnct11ri11g process (such as titm1i11 for i11corpornt io11 
into paints or plastics and magnesia for refi·nctories, flame 
1·etnrd1111ts or effluent treatment) or for ftwthe1· processiug 
to metal (such as almninn, sy11thetic r11tile, di1·ect!y 
reduced i1rm) 

• refined and unrefined metal in relatively u11differemiated 
forms such as ingot, sheet or rod for sale as feedstock to 
rnetal fabricators 1111d 111mz1ifnct11res (mch as alu111i11i11111 
i11got, anode coppe1; steel billets, lend bullion, 2i11c ingot, 
11ickel powde1). 

The secwr b1idges the gap between 111i11ing (pan of the 
Mineral Etplomtim1 and Mi11i11g Sectm) 1111d the lutegrnted 
Mr11111fnct11red Products Sectoi: Howevei; tbe /101mdnries are 
becu111i11g blurred due to increasing i11tegrntim1 of p1T!cessing Jteps. 

Sector Context, Dynamics and Outlook 
The sector is Austral.ia's l.argest exporter, and is by far 
the largest net exporter. Iron ore makes up 4% of total 
merchandise exports, copper I% , zinc concentrates I% 
and w-anium just less than l %. Exports of basic 
manufuctured products of mineral origin (such as alwnina, 
aluminiw11, synthetic rutile, pigments, steel, copper, 
nickel, lead, zinc etc.) were $ 17 600 million in 1995-96 
and when combined with the exports of min ing products 
accounted for 45% of total merchandise exports. 

\Vlule the sector is a low direct employer, the multiplier 
factor on employment in other sectors (particularly the 
Services and Integrated Manufactured Prod ucts 
Sectors) is about eight. 

R&D investment: The industry is world class in its 
teclrnology and this has been a key factor in wiiming 
market share. The R&D intensity by value-added is 
relatively high but is low by turnover, 3.6% and 1.4%, 
respectively according to Australia New Zealand 
Standard IndustJy C lassification, or 6.8% and 2.6%, 
according to socioeconomic objective. Expenditure by 
most companies on medium and long-term R&D has 
declined significantly in recent ye,1rs. 

Sector dynamics: The indust1y operates against a 
backdrop of widespread change, reorganisation and 
tmcertainty. T he rapidly changing environment is 
characterised by increasing globalisation, erosion of 
teclrnical capabi l.ity, and the need to process ever more 
complex and often lower grade ore bodies in tl1e face 

of declining commodity prices and lower profitability: 
At tl1e same time, there is increasing public scrutiny 
of the environmental and social impact of mining and 
minerals processing and of the life cycle of metal­
containing products. 

Commodity p rices are at their lowest for a decade, 
in part due to the Asian economic crisis, and this is 
placing p ressure on companies to reduce operating 
costs and to max.imise return on assets in the short 
to meditun term. Recent trends in tl,e indust1y can 
be characterised as follows: 

• Amalgamations and take-overs have produced a 
small number of large trans-nationals although there 
is a large number of medium-sized companies tl1at 
are poised to p lay an increasing role in the future. 

• New resources in tl,e emerging economies are 
being acquired fo r competitive advantage. 

• Companies have retreated to tl1eir core businesses 
(mining, mineral processing and metal p,roduction), 
witl1 few involved in vertica l integration through to 
manufacturing. 

• Cost reductions are being achieved th rough staff 
reductions, re-focusing of R&D on core issues 
(witl, short time frames), and outsourcing of non­
core functions (exploration, human resources, 
information teclmology, maintenance etc.); the 
emphasis in technology is on fast-following­
companies prefer to acquire or adapt proven 
teclmology rather than develop new teclmology. 

The key companies and agencies are companies 
with in-house R&D , usually large witl1 international 
operations, (which value CSIRO for its people and 
special.ist facilities); companies witl1 limited in-house 
R&D (which value CSIRO's ability to provide a range 
of expert ise); equipment and consumables suppliers 
(mainly manufacturing and chemical companies, 
including small to medium-sized enterprises and 
multinationals and their agents); engineering 
companies (which provide turn-key plants and offer 
an increasingly important commercialisation path 
for CSIRO technology); consultants (witl, little scope 
for interaction with CSIRO); and industiy bodies 
(such as the Minerals Coun cil of Australia, the 
Austi·ali,m Mineral Industries Research Association 
and tl1e Ausm1lian Minerals and Energy 
Enviro1m1ent Foundation). 

Uptake of R&D: Many of the outcomes of CSIRO's 
R&D are appropriated by compan.ies and deliver 
benefits in tl1e form of lower costs, increased profit, 
compliance with regulations, increased rese1ves etc., 
but most also provide sign.ificant benefits to tl1e 



government and nation (increased taxes, royalties, 
improved balance of trade) and/or the community 
(increased employment, particularly through the 
multiplier effect, better environment, safer working 
conditions, sustainable con1111W1ities). 

5-10 year outJook: The trend in conunodity prices 
will continue downwards, but demand will begin to 
pick up as the global economy improves. There is 
opportllliity for a market share increase for Australia . 
Pressme for sustainable processing will continue to 
grow-with i.t11plicat ions for greenhouse-gas reduction, 
light metal production, biomi.t1eraJ processing, 
recycling and zero waste processes and the social 
impacts of mining and processing. Further growth 
in productivity will be achieved tlu·ough acquisitions, 
increase in tlle scale of operations and tlu·ough 
introducing innovations that reduce costs. Step-changes 
in technology, producing industry-changing gains in 
processing type or efficiency (such as past successes 
using carbon-in-pulp for gold and liigh pressure leacliing 
for 11-ickel) will be rare, but will p lay an important part 
in the long-term viability of the industry. 

Planned Achievements 
The sect◊ r plan consists of eight research components 
that address tlle two key strategic issues facing the 
industry: susta inab ility and profitability. Sustainability 
must be addressed to ensure the indust1y has a long­
term foture: the Licence-to-operate conferred 
ultimately by society and the use of technologies tl1at 
maximise tl1e li fe/value of resources ' in the grolll1d'. 
Profitability must be addressed t0 ensure that the 
industry has a short-term future: costs must be driven 
downwards so companies remain competitive. 

1. Sustainability . 
Outcomes: Applications of life-cycle ana lysis by 
the minerals indust1y to quantify environmental 
impacts, identify strategies and reduce impact. More 
envi ro11111entally robust mineral-processing operations. 
Sustainable management of water and waste products. 
i.\fore effective involvement of stakeho lders in strategic 
decision maki.t1g. Improved performance, mo11itoring 
and reporting of envir011111ental and social impacts of 

· mirting and processing. 

Outputs: Improved understanding of the issues of 
sustainability and strategies to address tl1em. Life-cycle 
analysis tools. Tedmologies for mini.tn ising tlle impact of 
processing. Protocols for smdying sustainability issues. 

De-z1elop111e11t of R&D cnpncity: Links will be 
developed with the Land and , vater Sector through 
CSffiO Mining Enviroiu11ental Research and the 
Environmental Projects Office in the Division of 
Land and \\Tater. Capabilities in stakeholder a 
nalysis methodologies and their application will 
be strengthened through collaboration witl1 
university gronps. 
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2. Process i111prove111e11t 
Outcomes: Improved mineral and metal recoveries. 
Higher grade concentrates. Better use of reagents. 
Lower energy consumption. More selective recovery. 
More intense processing. Smaller, Jess expensive 
reactors. Optimtu,1 unit operation co11f:igurations for 
mineral processing operations. 

Outputs: Im proved u11derstandiJ1g of the chemistry of 
flotation and meta l production. Improved design of 
reactors. Mathematical models for predicting slag 
properties, tliickener performance, flow, heat transfer 
and reactions in multi-phase reactors, and 
conurunution/liberation. 

Development of R&D cnpncity: Present areas of 
expertise-compmational fluid dynamics, fluid bed 
processing, computer simulation, melt chemistiy, 
flotation cbemist1y and process minera logy-will be 
enhanced and comminution and flowsheet modelling 
capabilities will be furtl1er developed. 

3. Increased asset utilisation 
Outco1J1es: Improved on-line monitoring and control of 
processes. A str·onger Austr·alian on-line ana lyser 
manufacmring industry. Better scheduling of assets and 
of tl1eir maintenance. Adoption by indust1y of tools for 
optimising plaiming and scheduling. 

Outputs: New on-line analysis instruments. Techniques 
to integrate on-line sensing and analysis teclrnologies 
wi tl1 expert systems, adaptive contr·ol, fuzzy logic and 
neural nets in 'smart sensors'. Models to simulate tl1e 
effect of process variables on materials performance. 
Multi-agent maintenance-schedttling protocols for 
mineral-processing applications. 

Develop111e11t of R&D cnpllcity: Expertise wi ll be 
enhanced in advanced concepts and teclmologies tlut 
will fo rm tl1e basis o f fun1re on-ljne analysis systems 
(particu larly a1ti6cial inte lligence, advanced signal 
processing and advanced digita l processing). 
Development of expert systems and generic techniques 
fo r experimental design and otl1er minerals 
applications. Integration of experimental and 
environmental va riables into predictive models fo r 
improving materia ls performance and selection. 

4. Difficult-to-treat deposiLr 
Outcomes: Processing of ores tl1at were previously 
tmprofitable. Increased reserves of economically 
treatable ore. New or expanded processing industries 
for Australia. 

Omputs: Improved understanding of the relationsliip 
between ore characteristics and metallurgical 
performance. More reliable assessment of downstr·eam 
processing perfonnance. Novel processing teclmologies 
and novel adaptations of existing teclmologies for 
treating low-grade, fine-grained, complex or 
impure ores. 
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Development of R&D c/lpacity: Capacity will be enh anced 
in fine particle flotation, comminution using high 
pressure grinding rolls and in high pressure leaching, 
particularly of laterite. 

5. P1-ocessi11g in 2010 
Outcomes: Integrated mining and metal-extraction 
operations. Seamless mine-to-mill processing. fa-situ 
mining operations. Smaller mine footprint. Lower 
environmental impact of mining and mineral processing. 

011tp11ts: Validated computational simulators for i.n-situ 
solution mining for investigating options and designing 
mines of the future; processes using natural organisms 
to revolutio11ise metal extraction and waste remediation. 
Understanding how to link multi-sensor data on ore 
characterisation with key control parameters for 
mining, ore sorting, comminution and flotation. 

Development of R&D capacity: Establislunent o f a 
centre of excellence in modelling in situ solution 
mining operations, involving collaboration between 
the Divisions for minerals, and exploration and 
mining. Establislunent of a multi-disciplinary 
biomineral processing team. Development and 
linking of capabilities for integrating mining and 
mineral-processing operations through use of 
intell.igent multi-senso r systems. 

6. Differentiating commodities 
Outcomes: Better consistency, quality and suitability 
of raw materials for processing (for example, iron ore, 
coke, alumina). Tew value-added products (such as 
magnesia-based products, nigber grade syntnetic 
rutile). Export levels/values maintained or enhanced 
in the face of increased competition. 

Outputs: Improved sampl.ing, blending and stockpiling 
techniques to improve product consistency and meet 
customer specifications. Technologies for better control of 
particle prope1ties through crystallisation, agglomeration, 
size reduction etc. to enl1ance product quality and 
downstream performance. New and enhanced products 
and processing routes for Australian mineral commodities. 

Developmellt of R&D c/lp/lcity: Enhanced capabilities will 
be developed in briquetting teclmology and population 
balance modelling, particularly in precipitation 
processes. Better sampling methods. 

7. Light mewl pi-oduction 
Outcomes: Consolidation of the Ausa·alian aluminium 
metal indust1y thrnugh introduction of greenhouse­
efficient teclmology. Establishment of a magnesium 
metal smelting and die-casting i.ndust1y. Progress in the 
establislm1ent of a titanium metal indusny in Australia. 

Outputs: Identification of market leverage points for 
titanium metal. New improved technologies to produce 
titaniwn metal. Next-generation magnesiwn smelting 
and casting teclmologies. Technologies for recycling 
alumin ium (and magnesium) drosses and spent pot 
liners from aluminium cells. A new carbothermic 
reduction technology for aluminium smelting. 

Dev~lopment of R&D C/lpacity: Enhanced scientific 
and teclmology ski lls in high temperature chemisny 
and metallmgy, molten salt electrowi.tming, plasma 
science and teclmology, casting, chlorine utilisation 
and recovery, anhydrous feedstocks, metal purification, 
and process development and modelli.t1g. 

8. Enabling science and teclmology 
Outcomes: The outcomes of this component will 
be realised through the other seven components. 

Outputs: .l\llicro-characterisation se,v ice provided 
through telepresence. Pilot p lant for bioleaching of 
metals. Text-generation intelligent sensors for process 
control. P rocesses for production of nanostructured 
materials. Node in a global network of micro­
characterisation centres. Biom ineral processing 
coordinating committee. Enhanced knowledge 
management processes. Enhanced links with 
indusuy tlu·ough targeted extranets. 

Development of R&D cap/lcity: Increased understanding 
of materials and processes at tl1e molecular level. 
Genetic characterisation of micro-organisms relevant 
to biomi.t1eral processing. Enhanced capabilities and 
infrastructure in parallel computi.t1g. A senior scientist 
group witllin tl1e Minerals Division to benchmark 
capabilities in core disciplines. Knowledge assets 
manager to establish equipment and expertise 
databases, enhanced intranet and targeted extranets, 
and supe1vise and integrate knowledge-management 
ftmctions. Establislunent of a visiting scholar program. 
J oint CSillO-Cw-tin Urliversity chair i.t1 process 
engineering installed. Pro-active involvement in post­
graduate and post-doctoral education, including 
tl1rough CRCs. 
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RESOURCE SUMMARY ($'000 OVERTHETRIENNIUM) 
Component 

I. Sustainability 

2. Process improvement 

3. Increased asset uti lisation 

4. Difficult-to-treat deposits 

5. Processing in 20 I 0 

6. Differentiating commodit ies 

7. Light metal production 

8. Enabling science & technology 

Grand total 

Division 

Building Construction & Engineering 

Energy Technology 

Land & Water 

Manufacturing Science & Technology 

Marine Research 

Maths & Information Sciences 

Minerals 

Molecular Science 

Te lecommunications & Industrial Physics 

Grand total 

•e,1er11nl 1-e-vem1e for 1-esenrch nnd service.< . 

Direct Appropriation 

5 256 

23 788 

6 617 

4 799 

9 594 

11 732 

8 745 

7 753 

78 283 

Direct Appropriation 

6 377 

I 523 

I 4 17 

4 823 

498 

I 63 1 

59 995 

I 080 

940 

78 283 

.. huludes othei· e.,1emnl 1·even11e and retained earnings applied to the sector 

Sector coordi11ator 
D r Rod H ill, CSIRO Minerals 
Tel: +61 3 9545 8600, fax: +6 1 3 9562 8919 
Email.: rod.hiU@minerals.csiro.au 

Income 

Income 

R&S Revenue* 

2 605 

19 300 

3 770 

3 027 

3 974 

7 7 14 

3 122 

2 924 

46 435 

R&S Revenue* 

3 757 

I 120 

730 

I 972 

218 

803 

37 835 

0 

0 

46 435 

Planned Expenditure** 

8 754 

39 092 

10 527 

7 964 

14 94 1 

19 410 

13 137 

12 740 

126 566 

Planned Expenditure** 

10 13 1 

2 640 

2 188 

6 804 

717 

2 514 

99 555 

I 086 

933 

126 566 



Minerals and Energy 

PETROLEUM 

The petrolewu industry already supplies more than 
balf of Australia's energy needs, and it is set to play 
an increasing role in Australia's economic development. 
Tb.is will be driven especially by our significant 
endowment of natural gas with its outlook for growth, 
both as liquid natural gas exports and, domestically, as 
an increasing proportion of Australia's energy mix. The 
forecast is that domestic demand for gas will increase 
from a current I 8% to about 28% of Australia's total 
energy needs by 20 LO. The outlook for oil, however, 
is not as strong as that for gas, and Australia faces a 
significant challenge to maintain tl1e 80% oil self­
sufficiency that it bas enjoyed for the past few decades. 

Because most of our gas Lies offshore, remote from 
markets and increasingly further from shore and in 
deeper waters, we are being challenged to stretch the 
b0tmdaries of technology in areas such as the ability 
to drill horizontal reaches of over l I kilometres and 
finding the means by which we can add value to gas 
offshore. It is obvious that technology is one of tbe 
keys to meeting these challenges and to realising tbe 
opportunity that oil and gas have to underpin 
economic growth in Australia tl1rough tl1e supply of 
internationally competitive energy. The research plans 
have been developed by CSIRO, in conjunction with 
tile oil and gas indusuy and government, to help 
address tl1ese national challenges. 

The Australian oil and gas indust1y is part of a global 
business that develops its technology around the world. 
Australia's oil and gas provinces, however, have 
geological, geographic and environmental peculiarities, 
which give rise to special challenges. It is important, 
tl1erefore, for CSIRO to develop su·ategies that 
recognise tl1ese challenges as well as issues of nationaI 
interest, and to work in a way whereby its activities 
complement and are integrated witl1 the global 
research and technology development effort. 

Australia has limited R&D fund ing, and I am 
concerned tl1at we get maximwn value from both 
company and government investment through 
increasingly efficient relationships. We need to work 
at the relationships between tl1e producing companies, 
the service companies and Australia's R&D and 
educational institutions (CSIRO, the Australian 
GeologicaI Smvey Organisation, AIMS and tl1e 
unjversities) as well as tl1e cross-divisional and cross­
orga1usational synergies that I am sure exjst within 
CSIRO itself. In tl1is context, the industty has decided 
to support the creation of Petroleun1 Research and 
Technology Ltd to facilitate tl1ese relationslups and 

PETROLEUM 

R&D activity. The development of the Ausu alian 
Resources Research Centre in Perth as a venture 
between CSIRO, tb.e Western Australian Government 
and Cu1tin University will provide a focus for pea·oleum 
R&D and is a significant step in the right direction. 

Finally, but most importantly, tl1e industJy is well 
aware of its responsibilities to the environment, witb 
particular emphasis on the marine environment and 
tl1e challenge of reduced greenhouse gas emissions. 
The latter is of fwldamental importance if Austt·alia 
is to aclueve ics potential of being an internationally 
competitive provider of 'clean' energy, with the 
greenhouse credits rightfully a.ttached thereto. 

On behalf of tl1e com.mjttee, I look fo1ward to 
suppotting tl1e implementation of this p lan. 

Agu J Kantsler 
Chair, Pea·oleum Sector Adviso1y Committee 

Petroleum Sector Advisory Committee: 
Ag'(/, Knntsler, (Chair) H~st Australian Petrolewn Pty Ltd; Dave 
Agosth1i, Agostini Consulting Pty Ltd; Charles Bnlnaves, BHP 
Petroleum Pty Ltd; !Michael Frost, Santos Ltd; Rodney Holyburton, 
BHP Petrole111n Pty Ltd; John Hartwell, Department of lndumy 
Science & Resources; Joh11 Hcbberger, f#st A11stralio11 Petroleum Pty 
Ltd; Doug Hodson, Woodside Energy Ltd; Leif Larsen, Schh1111berger 
Oilfield Australia Pty Ltd; Rob Male, lVoodside Energy Ltd; Kees Van 
Gelder, Woodside Offshore Petroleum Pty Ltd; Robert Willink, Born/ 
Energy Resources Ltd 
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PETROLEUM 
The Petroleum Sector comprises the cqmpmlies, nssodntious nnd 
f!,(Tvermnem entities thnt nre concer11ed with the e.\plomtirm 
nnd production of oil nnd gns through to the generation nnd 
distribution of oil and gns products to the cq1JS111J1e1: 

M 

Criticnl inte1jnces nre nt the end of this chni11 conceming 
utilisation (Energy Secto1), alo11g the chnin co11ceming 
operntiom in the mnrine environment (Mari11e Sector) n11d 
greeuhouse gns emissions (Cli111ate nnd Atmosphere Sectoi), 
nnd with the con/ 111iuing industry co11cemi11g the protl11ctio11 
of111ethrmefrom con/ senms (Euergy Secto1). 

Sector Context, Dynamics and Outlook 
N ational significan ce: The oil and gas indusuy 
delivers to Australia a competitive and secure supply 
of oi l and gas and growing revenue from gas exports. 
It satisfies most of Australia's energy needs--currently 
54%, including 80% of oil and I 00% of gas needs. Gas 
is forecast co increase its share of Australia's energy mix 
to 28% by 20 l 0, largely at the expense of coal for 
electricity generation . 

The value added co Australia's GDP is $8.7 billion 
( l .7%). A 20% increase in production increases GDP 
by 0.4-0.5%. T he flow-on multiplier to the rest of the 
economy is a high 1.8-2.4. Liquid natural gas exports 
earn $5.7 billion, with growth potential. Australian 
content of projects now exceeds 70% with growing 
se1vice companies. The industiy is a major source of 
goverrunent revenue-$3 billion in production taxes 
plus $1 .l billion in fuel other taxes, excluding excise. 

Outlook: Australia's demand for energy is increas ing 
at 3.5% per annum. The outlook for oil in Ausu·alia 
suggests a declining self-sufficiency from a traditional 
80% to about 52% by 2005, with an increased import 
requirement equating co $4. l billion per aimum. This 
is driving an increased focus on oil exploration, especially 
in the north-west. The Australian Geological Su1vey 
Organisation is currently appraising the prospeccivity 
along Ausu·alia's sout!1ern margin. The outlook for gas 
supply is strong, based on major developments like cbe 
North-west Shelf and Gorgon project~ with an 
estimated resource equating co about I 00 years at 
current consumpti on races. The major challenges 
concern market development and tl1e remoteness 
of the gas from market and sho re. 

The peti·oleum indusny is conscious of its 
enviromnencal responsibilities with a focus on the 
marine envirom11ent and greenhouse gas emissions. 

Industry dynamics: The increasingly challenging 
operating enviromnenc and the declining prospectivity 
for oil indicate an increasing cost outlook. At the same 
time, the price outlook is flat. Margins are t!rns Likely 
to become tighter whi le teclmical challenges increase. 
This is expected to maintain or increase tl1e cnrrent 
trends for mergers, ou tsourcing ai1d collaboration. 

Operating companies are decreasing their technology 
development role, while tint of se1vice companies is 
increasing. Se1vice companies are turning increasingly 
to major laboratories such as CSIRO for R&D that 
enable them co cue their time to market. 

T he indust1y is currently feeling the consequence of 
the signi ficant price drop du ring 1998-99, despite tl1e 
recent price recove1y. The focus is on rationalisation 
and cost cutting, which is having a short-term adverse 
impact on R&D investment. The Australian Petroleum 
CRC will evolve over the next 2-3 years into 
Petroleum Research and Techn ology Ltd, which will 
be owned mainly by t!1e indust1y and will focus on the 
sti·ategic and operational relationsl1ip between tl1e 
industiy and research providers. 

CSIRO's role: The Austi·alian pet roleum ind11st1y 
is part of a well-structured global industiy. ln tllis 
context, CSIRO has established itself as t!1e major 
Australian R&D provider addressing Australian 
priorities, but operating on a global stage. 

CSIRO's emphasis muse be on the challenges and 
opportu11ities that are special to Australia. These 
concern our particular geological environment, our 
ab1mdance of remote gas, but declining supply outlook 
for oil, the concentration of t!1 e ind11st1y's activities in 
the mar ine enviro1unent and its response to greenhouse 
gas emission ta rgets. 

In tl1is context, CSIRO values its relationship wit!1 its 
i11dust1y customer base and with its global R&D 
network- including tl1e Australian Geological Survey 
Organisation, the Ausu·alian Perrolemn Production and 
Exploration Association and government departments, 
especially the Deparunent of Science, Indusuy and 
Resources. 

Planned Achieve m e nts 
The research components address four over-arching 
objectives of tl1e Petroleum Sector: 

• Competitive prospectivity and exploration 
performance-Competitive finding costs mid the 
addition/replacement of rese1ves are pre-requisites 
for the long-term performance of the industry 
(Component 1). 

• Competitive financial performance of the industry 
through teclmology. V.Titb a flat price outlook, there 
is a focus on the cost side, especially increasing 
returns from drilling and offshore faci lities 
(Components 2, 3, 4 and 9). 

• The sustainability of the environment. The emphasis 
is on the marine enviromnent and greenhouse gas 
emissions (Components 7 and 8). 

• Maximum value to Australia from its oil and gas 



resoLtrces. The emphasis is on increasing the 
fraction of total oil in place that can be economically 
recovered and on capturing greater value from 
Australia's large gas resources (Components 2, 5 
and 6). 

1. Increasing exploration success 
Outcomes: Increased reserves and exploration success 
rate, above the present one well in six, leading to 
increased national oil self-sufficiency. 

Outputs: Teclmol.ogies for indust1y that: enable better 
quantification of Australia's petroleum systems (source, 
generation, charge dynamics and migration); predict 
sand-body (rese1voir) dimibution and reservoir 
properties for Australian depositional systems; 
overcome the scattering of seismic energy by thick 
carbonates; and improve abi lity to appraise the 
integrity of fault seals 

2. Field appraisal and development 
Outcomes: Increased efficiency of field development. 
Increased resource recove1y. Reduced time from 
discovery to production, especially oil. 

Outputs: Improved knowledge of reservoir geology 
in the Aust1·alian context and new technologies that: 
model reservoir facies to predict rese1voir production 
parameters from pore to sand body scale; integrate 
different sources and scales of data (geology, seismic 
and weU-log data) to build a more coherent picnrre 
of rese1voirs; and provide more accurate estimates 
of relative permeability and res idual sanrration. 

3. Drilling pe1for111a11ce 
Outcomes: Reduction in costs of drilling, especially 
of long-reach wells, enabling the development of 
otherwise marginal fields and the inqeased recove1y 
of resources. 

Outputs: A suite of technologies that enable optimal 
management of drilling fluids, with an emphasis on 
technologies for extending reach drilling beyond 
I O kilomen·es. A software platform to capmre drilling 
data and experience and to enable fast learning and 
decision making. Technology that improves the capacity 
to look ahead of the bit, especially to recognise 
abnormal fluid pressures. 

4. Risk aud u11certai11ty 
Outcome: Reduced teclmical economic and 
environmental risks and tmcertainty in petrolewn 
exploration and recove1y operations, in complex 
project environments, based on improved decision­
making processes. 

Outputs: A generic strategic decision-making sofuvare 
package for petroletun sector applications. Advanced 
mathematical tools/theories that underpin decision­
making processes. Decision-making frameworks to 
support. Appraisal of seal integrity and pore pressure. 
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5. Adding value to gas 1•esources 
Outcomes: A significant increase in the assessed value of 
large static gas rese1ves in the offshore north-west, and 
low-permeability eastern basins. 

Outputs: Technology st1·ategy for the development of 
Australian gas processing, targeted especially at the gas 
that is remote from market and in increasingly deeper 
water further from shore. Technologies for small-scale 
liquid natural gas production and gas processing. 
Technologies that enable economic production rates 
from low permeability sandstone and coal rese1voirs. 

6. C02 sequestration 
Outcomes: Increased sequestration of CO2 thereby 
reducing national greenhouse gas emissions 

Outputs: Technologies that support the sequestration 
of CO2 into depleted rese1voirs and aquifers. 
Technologies to support the sequestration of CO2 

into wm1ineable coal seams (with the Energy Sector). 
A technology appraisal of the potential for sequesn·ation 
into th.e ocean (with the Marine Sector) 

7. Disposal of wastes 
Outcome: Adoption by the indust1y of methods and 
teclmologies to assess and manage environmental 
impacts, thereby enabling sustainable petroleum 
operations in the marine environment. 

Outputs: Quantification of enviro1unental risks, 
establishment of acceptance criteria and monitoring 
frameworks (with the Marine Sector). Strategies to 
reduce or remediate marine environmental impact at 
vacated sites. New water-based cl ri lling flu ids that 
satisfy the criteria for marine disposal of drill cuttings. 
Improved technology to clean drill cuttings to within 
the criteria required for marine disposal. 

8. Met-ocean conditions 
Outcomes: Improved engineering design of offshore 
structures, including pipelines, based on improved 
predictive capability for met-ocean conditions. 

Outputs: Models which improve prediction of North­
west Shelf oce,m currents, sediment transport and their 
coupling with winds. Understanding of factors 
affecti11g deep-water oceanographic currents. 

9. Business development 
Outcomes: Strategic alliances with the sector's major 
indusay players and increased teclmology w msfer. 

Outputs: Sa ·uctured account relationships with new key 
or major accounts. Increased use of CSIRO capability 
to support sector industries. Additional significant 
projects. [ncreased capture of R&D value through 
improved commercial arrangements. 

M 
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Development of R&D Capacity 
D evelopment of capability in previously identified 
disciplines will be continued, viz commercial and 
business development, geophysics, mathematical 
modelling of gee-processes, decision making, fast 
learning and gas processing. CSillO's core capability 
will continue to be strengthened tlu-ough fmtl1er 

M 

development of its business and global R&D network. 
A major part of the strategy to build the focus of 
Australia's pet roleum R&D capacity in Perth tlu·ough 
CSillO, in conjw1ction with universities, will be 
realised dw-ing tl1e triemliwn witl1 the completion 
of new laboratories adjacent to Curtin U11iversity. 

RESO URCE SUMMARY ($'000 OVERTHETRIENNIUM) 
Component 

I. Increasing exploration success 

2. Field appraisal & development 

3. Drilling performance 

4. Risk & uncertainty 

5. Add ing value to gas resources 

6. CO2 sequestration 

7. Disposal of wastes 

8. Mee-ocean conditions 

9. Business development 

Grand total 

Division 

Building Construction & Engineering 

Exploration & Mining 

Land &Water 

Marine Research 

Maths & Information Sciences 

Minerals 

Mo lecular Science 

Petroleum Resources 

Grand t otal 

._E::t7ernnl ,·evenue for ,·c:r:eanb and services. 

Sector coordinn.tor 

Direct Appropriation 

10 227 

3 8 14 

8 841 

I 69 1 

3 00 1 

782 

2 55 1 

407 

I 500 

32 813 

Direct Appropriation 

707 

797 

536 

577 

2 184 

268 

644 

27 IOI 

32 81 3 

D r Adrian \Villiams, CSIRO Petroleum Resources 
Tel: +61 3 9259 6889, fax: +6 1 3 9259 6995 
Email: a.williarns@dpr.csiro.au 

Income Planned Expenditure** 

R&S Revenue* 

7 368 17 878 

3 420 7 352 

7 977 17 14 1 

I 076 2 832 

2 346 5 4 14 

579 I 383 

I 770 4 562 

57 466 

0 I 538 

24 593 58 566 

Income Planned Expenditure** 

R&S Revenue* 

303 I 007 

570 I 367 

276 827 

8 1 661 

I 076 3 368 

272 445 

375 I 344 

21 640 49 546 

24 593 58 566 



SECTION THREE 
The Decision Process 



THE TRIENNIAL 
PLANNING PROCESS AND 
ASSESSMENT FRAMEWORK 

The sector planning process was designed as a strategic 
dialogue involving staff, the Sector Advisory Committees 
and·the CSIRO Executive. It was designed to encourage 
both a strong focus on outcomes and to foster a 
prepared ness to think outside the box-to see where 
particular skiUs might best be deployed. 

The process involved: 

• a mid-term review of progress against the 1997-98 to 
l 999- 2000 t rie1mium pi.an to reflect on achievements 
and to see where improvements, refocusing and re­
directions were required 

• preparation of sector outlooks to provide the context 
and drivers for tl1e new plans 

• preparation of sector investment portfolios against 
tlu·ee budget scenarios-plus 20%, steady and minus 
20%-to draw out clear statements of priorities and 
provide options for decision by tl1e Executive. 

The sector investment portfolios togetl1er witl1 tl1e 
sector outlooks and mid-term reviews tl1en formed the 
basis of discussions between tl1e CSIRO Executive and 
teams representing each of the sectors and their adviso1y 
conunittees. These took place during tl1e first two 
weeks of May 1999. 

These meetings were foUowed by an Executive vVorkshop 
at which indicative decisions for the sector investments 
and external earnings targets, and consequent 
Divisional appropriation aUocations, were made. These 
decisions were accompanied by a seri es of messages and 
challenges which were addressed in the final phu111ing 
phase by Divisions in consultation with the Sector 
Adviso1y Conunittees. 

Key considerations included: 

• clear definition of tl1e indust.1y--<:onunun.icy­
environmencal issues co be addressed 

• identification of st.1·acegies to ensure tliat scientific 
outputs will be adopted and tl1ei r impact maximised 
co achieve tl1e desired outcomes (tl1e route-to-market 
adoption strategies) 

• evidence of capacity to assemble the right mix 
of skills from witl1in, and where appropriate 
from. outside CSIRO, to do the science and 
ensure its uptake 

• portfolios with a balanced mix of activities­
some close to market and some far from market 
activities-some risky but possible high return 
projects as well as some where success is more 
assured but perhaps with a lesser return. 

The output from tllis process is an overa rching 
statement of strategic directions and major i1litiatives 
and a set o f secto r plans, each consisting of an 
executive summa1y and a nwnber of component 
research plans, each of which add resses a key strategic 
issue or objective for the sector. T he executive swru11a1y 
of each sector plan is included in section two of tllis 
CSIRO Strategic Plan. 

CSIRO's i1westmenc decisions are based on a two-step 
process involving an assessment of the 'Return to 
Australia' from R&D based on attractiveness and 
feas ibility criteria, fo llowed by a determination of 
'CSIRO's Role and Investment Strategy'. Application 
of tl1e assessment criteria is neither an end in itself nor 
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a way of automatically deriving 'correct' resomcing for 
sectors. It is only a means for identifying and 
discussing relevant data and information in a structured 
and comprehensive way. 

THE CSIRO PRIORITIES PROCESS 

Step I: Return to Australia Step 2: CSIRO Response 
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RETURN TO AUSTRALIA DIALOGUE 

Attractiveness 

• 

• 
• 

Likelihood of Capture 

Assessment Led by Sector 
Advisory Committee 

Return to Australia 

Feasibility 

• 

R&D Capacity 

Assessment Led by CSIRO 

'Return to Australia' reflects the relative nttrnctivenm 
and fensibility of R&D for each of the strategic issues 
with.in sectors and for the sectors as a whole. Assessment 
is based on relative va lues, not absolute ones. Each sub­
criterion is assessed independently; taken in any order. 

Attractive11ess 
H ow and to what extent does Australia, in general, 
and do CSIRO's customers, in particular, benefit 
from relevant scientific and technical advances? This 
assessment is based on two sub-criteria-potential 
benefit and ability to (or Likelihood of) capture. The 
second criterion is a probability fu nction of the first 
so tl1at, taken togetl1er, the two criteria provide an 
assessment of 'attractiveness'. 

Poteutia/ beuefits 
~ That and how large are the potential economic, social 
and environmental benefits from successful research 
conducted for the sector? The size of these benefits is 
calculated from the estimated marginal impact of 
R&D, by comparing the 'witl1 research' situation for 
the sector (research successfully completed and 
adopted) and the 'without research' prognosis. 

CSIRO needs to consider: 

• alJ possible research opportunities, not only CSIRO's 
traditional research activities 

• that Australia conducts onJy 2% of global R&D and 
that access to, and bene fits from, the remaining 98% 
are highly important 

• the competitive impact of technology on an indust1y 

• that reduced or avoided costs are a fo rm of benefits. 

Factors to bear in mind include: 

• Size and growth of target sector: The size of 
potential benefits is determined significantly by the 
size of tl1e target market. Benefits flow in the future, 
so potentia l benefits are influenced by future size, 
which can be estimated from growth trends. 

• Productivity increases: R&D frequently leads to 
productivity increases-reduced cost of production 
and/or increase in quantity produced. 

• Increase in expo1ts/reduction in imports . 

• Global R&D intensity: This is a pointer to tl1e 
benefits of R&D for a sector, as perceived by otl1er 
nations :1nd firms. 

• State of environment: T h.is indicates benefits that 
could accrue from restoring degraded natural 
resources or protecting them from degradation. 

• Impact on otl1er sectors: Any spillover benefits 
or costs (such as pollution) should be added to 
(or subtracted from) tl1e potential benefits for 
tl1e sector. 

A usN·a/ia 's ability to capture 
What is the likelihood of Australia capturing the 
potential benefits? The likelihood is determined by 
factors such as industty strucnire and global 
competitiveness and tl1e willingness of firms, resource 
agencies or individuals to take up tl1e R&D. An 
understanding of the industry structure, say by vendor 
pyramid an alysis, may be used to determine where the 
maximwn benefits to Austt·alia may be generated. 

CSIRO needs to consider: 

• who tl1e potential research users are and how tbey 
will captw·e benefits (by what mechanisms?) 

• local versus overseas adoption of the technology 



• factors ( other than R&D) necessa1y to realise 
the benefits from successful R&D, for example 
distribution networks and market ing skills 

• public acceptance and legislative issues. 

Factors to bear in mind inc lude: 

• Competitive technological position: For a particular 
indumy this is reflected by its: 

- market share- more competitive firms have 
greater abiliry to capture benefits (one indicator 
is share of target markets relative to competitors) 

- indust1y structure-in industries with many small 
firms each may be less able to capture R&D 
benefits compared to industries with more 
concentrated ownership 

- level of innovation in the recipient firm or area­
data are available from the Australian Bureau of 
Statistics on levels of innovative activities in 
various sectors of the economy 

- Australia's R&D effort- R&D intensity (the ratio of 
gross R&D e>.'Penditure to the value of production or 
sales) indicates receptiveness to R&D; size of R&D 
effort by firms indicates the degree of technical 
competence. 

• Customer type: Different customers, for example 
public (government, agencies), private (small to 
medium enterprises, large enterprises), and rural 
indusoy corporations, have different sorts of 
scientific and technological requirements. 

• Export or import intensity: High ratios of exports 
to production or low ratios of imports to production 
help indicate competitiveness (but may reflect high 
levels o f protection or ass istance). 

• Uniqueness of problem to Australia: This is 
attributable, most often, to environmental or 
natu ral resource problems. 

• Existence of supporting government policy fo r 
the sector: The abiliry to capture may be higher 
in sectors which have targeted support. 

• Public good research: Spillover of benefits to 
overseas users doesn't reduce benefi ts to Austra lian 
users, so abiliry to capture is. high. 

Feasibility 
H ow feasible is it for CSIRO and its parmers to 
achieve the scientific and technical progress that the 
sector requi res? This assessment is also based on two 
sub-criteria-R&D potential and R&D capacity. The 
second criterion is again a probability function of the 
first, so that the two criteria, taken together, provide 
an assessment of ' feasibility' . 

R&D potcutiaf 
What overall rate of progress in scientific 
understanding and technologies is likely for the 
research considered in identifying the potential 
benefits? \,\There is current technology on the 
S-cu1ve the 'technological maturity'? Is technical 
progress rapid, moderate or slow? 

Factors to bear in mind include: 

• Excitement and enthusiasm in the research 
commwlity: T he appearance of new, international 
conferences in particular fields is one sign. 

• Patents and publications: The numbers and trends 
in relevant fields of science and technology. 

R&D capacity 
H ow strong is the existing capacity of CSIRO 
and existing, or likely, collaborators to perform the 
required R&D and achieve the R&D potential in a 
timely and competitive fashion? 

Capaciry should be judged relative to other research 
performers anywhere in the world. \,Vhat is C SIRO's 
competitive position globaLly? 

CSIRO needs to consider: 

• what particular skills and experiences are needed 

• whether nationaLly or internationally competitive 
research teams be assembled 

• whether the necessary research infrastructure 
(that is, the equipment, buildings and other facilit ies) 
is in place 

• whether CSIRO has developed a strong inte llectual 
property position. 

Factors to bear in mind includ~: 

• N umber of research groups with international 
standing and critical mass: This may be judged by 
factors including patents and publications, invitations 
to international conferences, invitations to 
participate in international research consortia etc. 

• R&D expenditure: Overall 1m g11itt1de of the R&D 
effo1t can be important. 

CSIRO's Role and Investment Strategy 
H aving determined the relat ive attr;1ctiveness and 
feasibility of research for each of the strategic issues 
within sectors, decisions are then requi red on the role 
that CSIRO should play, in the context of other public 
and private sector research agencies. Account must be 
taken of strategic factors judged to be important for 
CSIRO to realise its overall mission. 



Thus, an assessment is made of: 

• the overall level of effort CSIRO should devote to 
each sector in the national context 

• the desired mix of appropriation funds and external 
income for the sector. 

This assessment is based on consideration of: 

Questious of maudate 
• D oes CSIRO have any speci fic responsibilities or 

restrictions? 
Examples of responsibilities are measurement 
standards (legislated) and national facilities, while 
some restrictions apply to defence and clinical 
medical research. 

• , i\fhat other public sector research agencies operate 
in the sector' In terms of Cooperative Research 
Centres operating in the sector, what shou Id 
CSIRO contribute? 

• Are there general government policies or obligations 
bearing upon the level or kind of effort in CSIRO? 

Customer base 
• vVhat does the nature of the customer base (that is, 

the users or potential users of CSIRO's research 
resu lts) imply for the ro le of public sector R&D? 
Within this, what does it imply for CSIRO's role? 
(CSIRO must also take account of the role of other 
public sector research agencies.) 

• The target balance between contract research (witb 
transfer of intellectual property) and collaborative 
research (with shared costs and risks and shared 
intellectual property). This discussion point may 
have particular implications for the target ratios of 
external funds/total funding. 

Strategic co11sideratio11s 
CSIRO needs to consider: 

• the balance between delive1y to customers in the 
short-term and maintaining and developing expe1tise 
and the disciplinary skills base 

• the balance of R&D effort between sectors required 
to satisfy ski lls base 

• political and other considerations not specified above. 

Indicator Data 
Data on a selected set of indicators (listed below) are used 
to inform deliberations on the relative attractiveness of 
the production-based sectors. These data must be 
supplemented by judgments and other available 
indicators for the non-production-based sectors. 

Potential be11efits 
• value added (GDP) 

• value of world trade 

• global R&D intensity (by turnover) 

• diffi.Ision of teclmical progress. 

Likelihood of capturn 
• value of exports 

• growth in exports 

• Australian business R&D intensity (by value added) 

• level of technological i1movation in business 
(Australian Bureau of Statistics su rvey). 

These and related data have been sourced from 
the Australian Bureau of Statistics and mapped 
to the CSIRO sectoral defirtitions. An ove1view 
of the data is shown in the preceding two tables. 



ALL VALUES CONVERTED TO CURRENT YEAR PRICES, USING AN ECO NOMY-WIDE DEFLATOR-$ MILLIO N 

Sector Value Added Turnover Business Expenditure BERO (SEO) CSIRO R&D Gross Exports (SITC) Imports (SITC) Net Trade Employment 
on R&O (BERO) (Socioeconomic Expenditure on (Exports - in .000 

(ANZSIC) objective) R&O (GERO) Imports) 

1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-951996-97 

Rdd Crops 4871 7 333 8 709 13 191 0.2 0.2 15.7 18.6 55.3 59.5 240.3 256.1 4929 8 699 463 367 4465 8333 129 136 

~ Food Processing 
w 

12 934 13 847 47 069 50446 149.4 239.3 119.0 224.0 19.2 21.9 155.9 263.4 3 222 3 837 2445 2 645 777 1192 175 in 

~ Forestry, Wood & Paper Industries 3682 3 906 8 965 9 517 71.0 180.4 74.2 171.6 33.8 33.2 145.0 256.7 I 026 I 109 2 908 2 617 -1882 -1508 66 59 
:::, 
!!! Horticulture 3 026 4088 5 809 7 558 8.4 10.9 12.7 11.0 19.0 IS.I 107.7 119.9 1008 I 537 286 328 722 1209 78 85 
a: 
~ Meat, Dairy & Aquaculture 5 035 6 824 10 385 14067 6.3 6.9 41.5 31.4 72.9 70.3 253.4 265.2 5 328 4840 863 932 4466 3908 148 159 

Textiles, Clothing & Footwear 3 828 4 749 10 523 12 617 22.2 19.9 38.2 36.0 61.I 55.8 158.0 150.4 5 724 5475 4473 4663 1252 812 140 145 

Built Environment 77274 84 719 148 270 162 830 265.1 210.2 113.3 245.0 45.6 
!!? 

42.3 249.3 388.0 6 690 7 408 8 961 9133 -2271 -1725 1210 1206 

!:: IT & Telecommunications 36 706 43 716 65 328 76 617 786.8 904.8 915.6 951.8 43.1 35.6 1142.5 1188.7 3 723 4 369 12 226 12 802 -8503 -8434 452 490 

Services 212 070 235 427 388 457 429 339 429.5 388.8 68.3 117.8 29 3.0 41 1.8 538.6 13 082 16097 11 384 12 954 1698 3143 5058 5288 

IL Chemicals & Plastics 4 563 5 002 13 709 15 019 180.1 168.8 143.8 143.8 14.8 17.3 178.5 175.3 2 093 2 276 8 249 8 74 1 -6156 -6464 89 90 
:::, 
~ Integrated Manufactured Produces 23 621 25 854 64 553 70245 953.5 I 093.9 814.9 859.6 64.5 65.5 1012.9 1091.1 10226 13 IOI 37 646 39 134 -27420 -26033 420 433 

I: Pharmaceuticals & Human Health 786 886 2471 2 784 184.2 202.0 186.8 242.4 33.0 31.4 810.8 950.0 725 915 827 903 -103 12 14 14 

Energy 9 131 10 303 12 999 14 779 92.3 125.3 163.4 181.4 17.0 24.7 205.6 234.1 6 927 8009 253 282 6675 7727 44 39 -l 
~ 

w Mineral Exploration & Mining 4 195 4887 8 686 10295 118.3 259.9 110.9 255.1 39.8 35.8 192.2 348.6 2 286 2 621 145 140 2141 2481 33 34 
m z 

~ Mineral Processing & 
z 
► Meral Production 5 787 6 686 15 392 17 308 179.1 242.8 348.6 451.3 35.4 38.0 395.3 506.9 14 880 15 937 I 423 I 236 13457 14701 45 46 r ,, 

Petroleum 8 122 8 662 16 335 17 386 50.9 55.7 59.3 85.9 8.8 12.2 100.5 171.0 4 308 5 707 3 635 5 146 673 561 16 17 > z 
Marine Ashing 525 481 I 288 I 237 9 8 z 

z 
Excluded Trade Items 886 I 134 59 80 827 1055 G) ,, 
Other 45 617 50439 61 809 68 342 156.9 97.3 116.5 131.2 1561.3 1789.0 0 n 
Total 461774 517 810 890 758 993 574 3 497 4 110 3 226 4027 683 693 7 321 8 693 87 063 103 071 96 246 102 102 -9 183 969 8 127 8 420 m 

u, 
u, 

!lo 
Fo1· Value Added and Turnover, 'Otln r' 1-efers to ownership of dwellings. )> 

u, 
u, 

For Rb D 'Other ' ref ers lo tbe 11on-pnxl11crion based secro1-s sue/; as the environment ones nud advnucemelll of knowledge. m 
V, 
V, 

Note that t1'fldc data is by SITC (Stmulanl lmei·national T,·ade Classif,cation), a cu,11111odit:y-boscd clossiflca1io11, mu/ 1101 by ANZSIC (A11stmlia New ?.ea/and Sta11d111rl Industry ClllSSif,catio11-(ls co1m11011/y used by industry) 3' 
m 

which is nn eslllblisb111em-bnsed dnssiflcntia11. z 
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Sector BERD (ANZSIC) BERO (ANZSIC) BERD (SEO) BERD (SEO) CSIRO R&D GERO Intensity Export Import Turnover -0 s;: 
Intensity by Intensity by Intensity by Intensity by Intensity (Value Added) . Propensity Penetration ($ million)/ z 

Value Added Turnover Value Added Turnover (Value Added) (Exports (SITC)/ (Imports (SITC) Thousand z 
Turnove r) Turnover) Employees z 

Cl 
1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 1994-95 1996-97 -0 ;,, 

Field Crops 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 0.2% 0.1 % 1.1% 0.8% 4.9% 3.5% 57% 66% 5% 3% 68 97 
0 
n 

~ Food Processing 
~ 

1.2% 1.7% 0.3% 0.5% 0.9% 1.6% 0.3% 0.4% 0.1% 0.2% 1.2% 1.9% 7% 8% 5% 5% 269 294 VI 
UJ Jl<> 

~ Forestry, Wood & Paper Industries 1.9% 4.6% 0.8% 1.9% 2.0% 4.4% 0.8% 1.8% 0.9% 0.8% 3.9% 6.6% 11% 12% 32% 28% 135 162 )> 
VI 
VI ::, m !!! Horticulture 0.3% 0.3% 0.1% 0.1% 0.4% 0.3% 0.2% 0.1% 0.6% 0.4% 3.6% 2.9% 17% 20% 5% 4% 74 89 "' U'I a: :I 

~ Meat, Dairy & Aquaculture 0.1% 0.1% 0. 1% 0.0% 0.8% 0.5% 0.4% 0.2% 1.4% 1.0% 5.0% 3.9% 51 % 34% 8% 7% 70 89 m z 
--1 

Textiles, Clothing & Footwear 0.6% 0.4% 0.2% 0.2% 1.0% 0.8% 0.4% 0.3% 1.6% 1.2% 4.1% 3.2% 54% 43% 43% 37% 75 87 ,, 
Built Environment 0.3% 0.2% 0.2% 0.1% 0.1% 0.3% 0.1% 0.2% 0.1% 0.0% 0.3% 0.5% 5% 5% 6% 6% 123 135 

~ 
:I Ill m 

t: IT & Telecommunications 2.1% 2.1% 1.2% 1.2% 2.5% 2.2% 1.4% 1.2% 0.1 % 0.1% 3.1% 2.7% 6% 6% 19% 17% 145 156 ~ 
Services 0.2% 0.2% 0.1% 0. 1% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.2% 0.2% 3% 4% 3% 3% 77 81 

;,, 
;,s 

LL Chemicals & Plastics 3.9% 3.4% 1.3% 1.1% 3.2% 2.9% 1.0% 1.0% 0.3% 0.3% 3.9% 3.5% 15% 15% 60% 58% 154 168 
::, 
~ Integrated Manufactured Products 4.0% 4.2% 1.5% 1.6% 3.4% 3.3% 1.3% 1.2% 0.3% 0.3% 4.3% 4.2% 16% 19% 58% 56% 154 162 

::E Pharmaceuticals & Human Health 23.4% 22.8% 7.5% 7.3% 23.8% 27.4% 7.6% 8.7% 4.2% 3.5% 103% 107% 29% 33% 33% 32% 174 194 

Energy 1.0% 1.2% 0.7% 0.8% 1.8% 1.8% 1.3% 1.2% 0.2% 0.2% 2.3% 2.3% 53% 54% 2% 2% 297 380 

111 Mineral Exploration & Mining 2.8% 5.3% 1.4% 2.5% 2.6% 5.2% 1.3% 2.5% 0.9% 0.7% 4.6% 7.1% 26% 25% 2% 1% 265 305 
~ 
::E Mineral Processing & Metal Production 3.1% 3.6% 1.2% 1.4% 6.0% 6.8% 2.3% 2.6% 0.6% 0.6% 6.8% 7.6% 97% 92% 9% 7% 343 373 

Petroleum 0.6% 0.6% 0.3% 0.3% 0.7% 1.0% 0.4% 0.5% 0.1% 0. 1% 1.2% 2.0% 26% 33% 22% 30% 1005 1025 

Note tbnr for tbe Pbnrmnceuticnls and H11111nn f-fealtb Sector; only the production of phnr111nce1t1icals and some ~ 
Nlost otber publications cnlculnte tbese ratios using 

devices are conconled (bospitnls and medical services etc are conconled to the Service Sector), while the R&D darn trade data by ANZSJC rather tbnn by SITC. 
for the Ph01111namtiads and Human 1-/enlth Sector includes n/l 111edicnl R&D except Henltb and Support Services. ANZSIC-bnsed f1'nde yields higher 1,n/11es for 
l-lence tbe GERO Intensity mtio is large bemuse GERO i11d11des111edicnl R&D cnn'ie-d om in hospitals. 111nmrfnct11ri11g seciors. For example, the 

corresponding ratio for food p11JCessing by ANZSLC is 
2-J% in 1994-95. 



TRIENNIAL PLANNING PROCESS & ASSESSMENT FRAMEWORK ---
CSIRO OPERATIONS AND REPORTING Acting Chief Executive - Dr Colin Adam 

ALLANCES and SECTORS 

Agribusiness Environment &: Information, Manufac.turing & Service Minerals & 

Natural Resources Industries Energy 
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Animal Health • • • 
Animal Product ion • • 0 • 0 0 

Food Science Australia • • • • • 
Plant Industry • • • • • • • • 
Textile & Fibre Technology • 
Tr·opic.al Agriculture • • • • • • 
Atmospheric Research • 0 

Entomology • • • • • • • 0 • • • 
Forestry & Forest Products • • • • • • 
Land &Water • • • • • • • • • • 0 

Marine Research • • • • • 6 0 

W ildlife & Ecology • • • • • • • 0 0 0 0 

Australia Telescope National Facility • 
Health Sciences and Nutrition • • • • 
Manufacturing Science & Technology • • • • • • • 
Mathematical & Information Sciences 0 • • 0 • 0 • • • • • • • 0 • • • • 
Molecular Science • • • • • 
Telecommunications & Industrial Physics • • • • • • • • • 
Building Construction & Engineering 0 • 0 • • • • • 
Energy Technology • • • • 0 • 
Exploration & Mining • • • 
Minerals • • 0 

Petroleum Resources • • 
• and o indicme secto,~ to whicb o Dil'ision plans to co11trib111e d1wi11g the nien11i11111. An open cirde indicotes o co11trib111io11 of less than $300 000 p<'r mm11111. 
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SOME SPECIAL ACHIEVEMENTS 

In the 1997-2000 triennium, CSJRO invested $23 null.ion 
of corporate funds, supplemented by Divisional and 
externaJ support, in eight special projects selected by 
the CliiefExecutive to showcase CSIRO's impressive 
scientific and technological skills. The ability to create 
excitement, impact and profile were key criteria in the 
selection process. 

The results from this initiative have been impressive, 
both in overall terms and from the specific p roject 
outcomes. 

• The substantive funding has resulted in focused effort 
with excellent progress being made on many fronts 
and footholds gained in severaJ ' big' science areas. 

• Several new networks have been developed wliich 
operate well across Divisions and sectors and which 
have assisted other projects. 

• The projects have generated excitement within the 
teams and this excitement has diffused to other parts 
of the Divisions involved. 

The projects, their overall a irns and a selection of 
achievements were: 

Towards sustainable energy- to demonstrate a solar 
thermal-fossil energy hybrid concept for generating 
electricity with high efficiency and with potential fo r 
greatly reduced CO2 emissions. 

• A facility, designed to generate L0-30 kW of elecn·icity, 
has been constructed and will be operated in 
2000-01 to demonstrate 'proof-of-concept ' of 
all key steps of the technology. 

The CSIRO low-emission vehicle project- a 
demonstration of CSIRO teclm ological capability 
that is relevant to the future automobile indust1y, 
and can help Australia address the issues of 
greenhouse gas emissions. 

• With the assistance of H olden and 80 component 
manufacturers, two hybrid petrol-electric vehicles 
(the H o lden ECOnunodore and the aXcess Il) 
have been built and are being showcased in 
Australia and overseas. 

Advanced millimetre-wave integrated circuits­
CSIRO has developed world-class Indium Phosphide 
millimetre-wave integrated circuits. Amplifiers at J 00 
and 200 GHz have exhibited the best combination of 
gain, no ise figure and bandwidth ever reported. The 
world's first 100 GHz bi-directional amplifier and IC 
voltage controlled oscillator have been demonstrated. 

• These chips will revolutionise the design of 
millimetre-wave radio astronomy receivers and 
will also enable indust.Ly to develop better imaging 
sensors fo r security, improved collision detection 
systems for intelligent transport networks, and new 
ultra-wide-band systems for delivery of wide-band 
teleconununications services. 

Functional genomics- to maintain Ausu·alia's front­
running position in providing high quality agricultural 
products by developing our capabilities in the science 
of genomics and to participate in international genome 
projects in plants and animals in order to gain access to 

data genen1ted by overseas laboratories. 

• lntemational positioning of each of tl1e participating 
groups in the fast evolving area of genomics was 
achieved through the establishment of EST sequence 
databases (6 000-12 000 sequences) from tissues that 
are cen tral to quality u·aits, and the design of new 
DNA vectors for creating mutations using 
transposable elements. Well-defined intellectual 
property positions for genes tl1at determine key 
features of product quality and productivity of 
agronomically impo rtant plants and animals have 
been established. 

Bioactive molecuJes--:-an initiative to combine new 
chemisny with new biology with CSIRO 's diverse 
biota collections for the discovery, design and 
development of biologically active compounds for 
the pharmaceutical, agrichemical and food indusn·ies. 

• The initiative established a network across six 
Divisions that generated intellectual property in the 
fields of cardiovascular disease, new antibiotics and 
conu·ol agents fo r crop pests. Integration with the 
Bio informatics Initiative enabled the mi.ning of the 
'big science' international genomics databases. T b.is, 



combined with in-house pharmacology and 
molecular biology, has enabled the discovery of a 
class of ligand-gated ion-channels, whose presence 
in invertebrates bad previously been discow1ted, 
and the identification of novel molecular target sites 
in bacteria. These present comm ercial opportunities 
in anthelminthic, insecticidal and antibiotic 
development. As a result CSIRO has developed early 
leads in drug and agrochemical discovery. CSIRO's 
future in discove1y research depends on the marriage 
of bench and in silico science. 

Bioinfonnatics- to provide access to databases of 
genomic and biodiversity information allowing rapid 
integration of information at many levels of biological 
organisation as well as improved data analysis and 
visualisation tools. This will improve the efficiency 
of the discove1y process by enhancing software 
performance and tools for cross-organisational 
collaboration. This innovation in informatics will 
develop specific applications in partnership with 
biotechnology, biomedical and environmental sectors. 

• Biodiversity Information Management System, 
BioLii~, developed and adopted internationally. 
A national network of informatics consortia created, 
leading to development of a seventh row1d CRC 
for Bioinformatics proposal. 

Novel technologies for preventing the establishment 
of feral populations of exotic animals-to develop 
new methods that allow animals to be bred in captivity, 
but renders them infertile in the wild, by allowing 
reversible control over fertility and reproduction. The 
technology aims to provide a containment mechanism 
for genetically modified or exotic organisms and thus 
prevent genetic pollution and the establishment of new 
feral populations. It could also provide protection for 
investments in breeding stocks. 

• Patent application has been lodged and fuither ideas 
have been developed that may lead to similar technology 
for the management of some pest populations. 

Urban water program- leading to oppornmities to 
improve the sustainability of urban water systems and 
to reduce their costs. 

• The feasibility stage of this progran1 has revealed 
means by which system costs can be reduced by as 
much as 50% and environmental impact of system 
operation significantly reduced. Investment in these 
concepts is now being contemplated by Australian 
and international organisations. 

The heartlands project-to work with communities 
in the Murray-Darling Basin to design landscape 
reconstruction, implement it experin1entally, and 
manage adaptively on the basis of the effects during 
the subsequent decades. T his will allow for emergent 
policy options to be analysed; and will provide land 
managers and policy makers with strategies to address 
land and water degradation, loss of biodiversity, and 
a declining production base in the basin based on 
re-vegetation and land management. 

• A conso1tium of key agencies has been formed and 
two-thirds of the financial commitments required 
have been confirmed. 
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We serve the Australian community through o utcomes which provide: 

Benefit to Australia's industry and economy 

Environmental benefit to Australia 

Social benefit to Australians 
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Through excellence in science and techno logy, and in the provisio n of advice and services. 




