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1 Executive
Summary
1.1 Background
Biotechnology is recognised as a major driver for the growth of new industries based on discoveries in
life science in areas such as human health, agriculture, food, environment, information technology and
bioinformatics. The influence of biotechnology will increase substantially in the future as new products
and processes, with major economic and social implications, are developed.
This Report explores opportunities related to biotechnology and includes strategies and a program
of action to assist Local Government to facilitate growth and development of biotechnology industries
across metropolitan Melbourne. The seven local Councils participating in this project contain within their
municipalities major Australian biotechnology research (‘bioscience’) and industry (‘bioindustry’) centres.
This Report aims to assist them to maximise economic development opportunities through closer
involvement in these activities.

1.2 Melbourne’s BioIndustry in the Global Market
Victoria has over a third of Australia’s biotechnology companies, receives a major share of national
funding and has more US patents granted in biological sciences than any other Australian state.
The bulk of this activity is contained in the municipalities involved in this Report and they have
opportunities to further support industry growth and create inward investment and employment.
Biotechnology is complex and the associated industries have characteristics which present particular
challenges. Prima facie, economies with a strong R&D base are well placed to participate in these
emerging biotechnology industries. Many other factors also contribute to building on this base.
These include the ability to convert public sector R&D to useful products and global businesses,
the availability of informal network contacts between biotechnology firms and producer services,
and the ability of firms to move from a licensing model to one which enables local manufacture and
value added service development, with resulting local jobs growth.
Through comparative analysis with biotechnology industries in other localities and direct consultation
(survey and interviews) with industry and research groups in Melbourne, this Report identifies key areas
where Local Government can support biotechnology industries development, for example:
• Local Government has strong networks across diverse industry sectors, which facilitates sharing of
information and skills and delivery of training for emerging biotechnology companies, and to integrate
new technologies into more mature industries;
• Local Government can encourage company growth toward more manufacturing by proactive planning
and development to make suitable land available and by fostering cooperation between different levels
of Government;
• Local Government can promote informed decision making, and therefore must keep abreast of
developments and the skills and business structures required in these emerging industries;
• Regional/local Councils can support commercialisation of R&D by research institutions by ensuring
planning processes are conducive to industry development and the formation of technology clusters,
and by forming relationships with research centres to help them plan growth and development for their
spin-off firms;
• broad market awareness of opportunities in Victoria will generate trade links to capture more value
locally, and support the Victorian Government’s plan to position Melbourne as an Asia Pacific leader
and one of the world’s top five biotechnology locations by 2010.
The majority of biotechnology and devices firms have relatively little contact with Local Government
and perceive them as mainly responsible for local infrastructure and planning. Nevertheless, people who
responded to the survey, or who were interviewed face to face, reported a common set of needs, some
of which were relevant to local Council’s responsibilities and services. These are:
• Small company issues such as access to services and staff, business support, growth strategy and
funding;
• Marketing and promotion of groups of firms to potential customers (here and overseas);
• Marketing of the region;
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• Support for networking, so that companies can identify local suppliers in order to reduce procurement
costs and share information about suppliers;
• Helping R&D institutions become more business aware (i.e. Local Government could play a role in
supporting both training and networking between R&D institutions and firms);
• Fostering discussion and information dissemination on biotechnology;
• Expansion of the service industry and development of networks;
• Provision and maintenance of infrastructure, including roads and public transport, childcare and business
premises. This need aligns with the importance attached to transport and infrastructure for both
business and staff, identified by survey respondents;
• Consistent zoning and articulation of zoning policies.

1.3 Recommendations
The needs and opportunities identified above point to a range of recommended activities that Local
Government could implement. These activities could assist Local Government, either collectively or
individually, to facilitate growth and development of biotechnology industries across metropolitan
Melbourne.
Recommended activities are grouped into four action areas: Business Development, State and Local
Partnerships, Promotion and Awareness, and Program Coordination. The recommendations in each area
are ranked in terms of priority. Many recommendations foreshadow the need to work with relevant
industry organisations.

Recommendations - Business Development
1. Compile and distribute a single information package on business and start up support services offered
by Local Government, with examples of how such services have been used, together with government
assistance programs available to biotechnology companies. Develop and distribute this information in
collaboration with the Victorian Government and industry organisations;
2. Identify the manufacturing and service needs of biotechnology industries as they mature and map
relevant capabilities and growth regions across Melbourne. Do this in collaboration with the Victorian
Government and relevant industry associations, whose members may include firms that can address
these needs (e.g. robotics, packaging, plastics, logistics);
3. Identify and support delivery of appropriate training courses to assist emerging biotechnology companies
to build business development and management skills (e.g. corporate governance, small business
finance, risk management, international marketing, overseas negotiation and pitching, ESOP packaging);
4. Facilitate the networking of biotechnology firms to related services and supplier companies, to encourage
industry growth and supply chain development;
5. Facilitate biotechnology industry access to information on potential suppliers. This list could be used
by Local Government to provide support to companies in their municipalities and across metropolitan
Melbourne and form part of the information package;
6. Establish connections between Partner Councils and clusters across Melbourne to enable individual local
Councils to better anticipate the needs of universities in their region, support business expansion of
research spin-off companies and provide appropriate local facilities and infrastructure;
7. Assist biotechnology businesses contacting real estate agents and developers when sourcing
commercial property;
8. Support the establishment of joint procurement capabilities through an industry organisations and
services database, currently being investigated by BioMelbourne Network.
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Recommendations - State and Local Partnerships
9. Reaffirm protocol and contact points for lobbying and collaboration with The Victorian and
Commonwealth Governments;
10. Provide information to the biotechnology industries regarding small business networks and development
opportunities created through industry, business and government networks;
11. In conjunction with the Victorian Government, map out existing Government inward investment
processes, identify gaps and develop a system for ensuring that: (a) locations offered to multinational
firms take account of existing regional skills and suppliers; and (b) Local Government is consulted in a
timely fashion;
12. Work with the Victorian Government to ensure needs of technology-based firms and clustering issues
are considered in development of zoning/planning regulations and Melbourne 2030 boundary;
13. Encourage Local Government support and engagement with biotechnology issues requiring broader
industry education and awareness.

Recommendations - Promotion and Awareness
14. Launch this Report at a major biotechnology event, with industry stakeholders;
15. Market local and State capabilities, opportunities and services through national and international
networks, in collaboration with the Victorian Government and industry organisations;
16. Ensure all Partner Councils involved in this Report are on the mailing lists for AusBiotech and
BioMelbourne Network conferences, functions and other initiatives as they arise;
17. Host a ‘Biotechnology Partner Councils’ web page on the Victorian Government biotechnology website
and provide hyperlinks to individual local Council websites. Link local Council Economic Development
websites to Victorian Government and industry biotechnology sites;
18. Report on the program and promote it to Local Government constituents.

Recommendations - Program Co-ordination
19. Maintain the momentum of the Victorian Councils Biotechnology Project through appointed delegates
with economic development responsibilities from each Partner Council;
20. Appoint a coordinator for the network, possibly under the umbrella of a relevant industry association,
in order to reduce duplication of activities;
21. Invite other local Councils that have significant biotechnology activity but have not been part of this
project to join the network, in particular, Banyule, Kingston, Stonnington, Port Phillip and Greater
Geelong;
22. Maintain connections with the Victorian and Commonwealth Governments and Partner Councils to
ensure ongoing access to funding of initiatives.

3
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2 Background to
the report
Local Government in Victorian undertakes economic development activities in a broad range of industries
across their municipalities. With the increasing importance and growth of Melbourne’s biotechnology
sector, and its wide distribution around Victoria, a group of seven local Councils in Melbourne decided to
collaborate on a joint program to explore opportunities related to biotechnology. All Partner Councils
involved in this Report have units or departments directly responsible for identifying and implementing
economic development programs.
It was intended that this program would develop tools and strategies to assist their individual and
combined efforts to facilitate growth and development of biotechnology across metropolitan Melbourne.
The Bioscience To Bioindustry approach was adopted because of the strong relationship between public
sector biotechnology-related R&D (‘bioscience’) and emergence of the biotechnology industries
(‘bioindustry’). In this context, the Report covers the development of both the biotechnology and the
medical devices industries in Victoria but concentrates on the former, at the request of the Steering
Committee.
Project partners were the City of Melbourne (Chair), Hume City Council, Knox City Council, City of
Monash, City of Whittlesea, Wyndham City Council and Yarra City Council. The project was funded by
these Councils, together with the Victorian Department of Innovation, Industry and Regional Development
under its Council and Regional Development Body Program, delivered through the Northern & Western
Metropolitan Region Victorian Business Centre. Members of the Steering Committee are listed at
Appendix A.
This Report provides a comprehensive analysis of biotechnology sector opportunities within each
municipal area and recommends how each local Council can implement actions to support and facilitate
business development of the sector. The main objectives were to:
• Identify opportunities to promote and facilitate development and investment into Project Partners’
municipal areas;
• Recommend economic development initiatives to promote development and investment;
• Map and describe the inter-relatedness of biotechnology businesses and organisations and regions and
identify opportunities to create links and build the value chain across the industry and across municipal
boundaries;
• Develop a strategic business development plan for each Project Partner’s municipal area, in order to
market and respond to the specific needs of their biotechnology industry constituents, in partnership with
key government and industry bodies;
• Provide information and recommendations for each Project Partner’s municipal area about how and
where to promote and market biotechnology industry strengths and capabilities to appropriate markets
and stakeholders, including those off-shore;
• Establish strong communication channels between local Councils and biotechnology industries;
This Report also explores methods for developing partnerships and strategic alliances to assist Local
Government in consolidating their efforts.
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2.1 Methodology
This Report relied heavily on original research and data from a number of sources:
• Interviews with key business leaders, Partner Council representatives and R&D personnel in each Council
area. Information was collected on the outcomes required by the Partner Councils, their strengths and
how they may influence the location of new companies and investment. The list of people interviewed
is at Appendix B.
• Existing documents from Partner Councils on their interests and activities, together with previous reports
on the biotechnology industry in Victoria and nationally.
• Biotechnology and devices firms within Victoria were surveyed. This survey was sent out by Partner
Councils to biotechnology and biotechnology-related firms within their municipalities, and by the
Victorian Department of Innovation, Industry and Regional Development to firms outside these Council
areas. Analysis of the survey is based on a response rate of 26 per cent overall (49 biotechnology firms
out of 180 and 25 devices firms out of 89). A list of firms that responded is at Appendix C.
This Report also draws on extensive databases, knowledge and resources held by the authors. R&D
expenditure data for public sector and non-profit institutions in Victoria was also purchased from the
Australian Bureau of Statistics. Further, the authors identified comparable regions overseas and in
Australia where local or regional authorities had been involved in developing policies or programs in
support of local industry development.
The section on Victoria in the National Context (Section 5.4) draws on data from a number of sources,
each of which has its own particular limitations.
Firstly, the Australian Bureau of Statistics (ABS) publishes data at a State level on ‘Research Fields,
Courses and Disciplines’ (RFCD)1 by research and higher education institutions,2 Commonwealth
Government research laboratories,3 Victorian Government4 and non-profit institutions5 in calendar or
financial years. We have combined the most recent data (for 2000 and 2000/01) as the source data for
this section and the ABS has provided data to the subject (six-digit) level, which we have classified as
biotechnology-related or otherwise.6
Secondly, we used two sources of patent data to examine State differences in biotechnology patenting.
Intellectual Property Australia provided data on all Victorian biotechnology patents in force as at March
2003.7 This enabled us to identify key inventors within the State but has not enabled any national
comparisons. Further, numbers of patents do not necessarily reflect research strengths as research
institutions may have a varying propensity to lodge patent applications. It should be noted that the
International Patent Classification (IPC) on which the patent analyses are based have no relationship
to the Research Fields, Courses and Disciplines Classification used by the ABS.

1 Formerly known as the Field of Research (FOR) classification.
2 Includes universities but excludes Technical and Further Education institutions.
3 Includes CSIRO laboratories.
4 Includes, State agricultural and medical research institutes research centres established under State legislation.
5 Includes medical research institutes established as non-profit companies.
6 Biotechnology-related subjects have been designated as follows: 250204, 250405 and 240506 within Chemical Sciences, 270100270108, 270199, 270200-270299, 270300-270307, 270399, 270403, 270800-270299 within Biological Sciences, 290100- 290105, 291102,
291503, 299033 within Engineering Sciences, 300203-300204, 300299, 300300-300301, 300303, 300400-300402, 300405, 300499, 300504,
300507, 300510, 300599, 300602, 300701-300703 within Agricultural Veterinary and Environmental Sciences, 320202-300204, 320300320303-320307,320400-320403, 320405, 320500-320504, 320599, 321005, 321011, 329902, 32999 within Medical and Health Sciences.
7 IP Australia selected patents assigned to organisations or individuals where at least one assignee had a Victorian address, where the
International Patent Classification categorised the patent under either Agriculture (Class A) or Biochemistry (Class C), and where the
sub-class also involve new animal breeds, enzymes, mutations or genetic engineering, micro-organisms, new organisms, peptides or
proteins, saccharide radicals, undifferentiated cells or viruses.
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In addition to the IP Australia data, we reviewed all biotechnology patents8 granted to Australian
inventors by the US Patent Office in the period April 2002-March 2003. Inventor locations were recorded
and assigned to States. In the case of multiple inventors from more than one State, we assigned the
invention to the State with the most inventors. Again, there is limited direct correlation between the IPC
system and the US Patent Classification, which can make comparisons difficult.
The data collected above was used as follows:
• To document the key resources for biotechnology available within each municipality including databases
of companies and research centres and a list of complementary companies offering services, supplies
and partnerships to the industry;
• To analyse Victoria’ strengths in biotechnology, in the national context;
• To identify the strengths of each municipality and how they may influence the location of new companies
and investment to the area;
• To understand and document individual approaches by Project Partners to industry support. A SWOT
analysis was used to assess each local Council individually and a joint workshop was held at the end of
April 2003.
• To analyse the best opportunities and methods available to Project Partners in assisting to develop
biotechnology businesses
A business strategy and plan was then developed for Project Partners, including mechanisms for local
Councils to work with the Victorian and Commonwealth Governments to participate in initiatives across
Councils.
In addition, the authors developed strategic plans for each of the seven Project Partners. These plans
were confidential to the sponsors of the study and tailored to the needs of individual Councils but still fit
into the overall Strategic Business Development Plan. Individual plans included:
• Action-oriented development programs for economic and industry structural support placing the Council
in the value chain;
• Analysis and recommendations on supporting cluster development by Councils;
• Development of a long-term strategy for building sustainable development and partnering;
• Identification of marketing methodologies and opportunities for the Council;
* Identification of possible partners for short-term development in Australia and overseas.

2.2 Structure of this Document
This Report is divided into several Sections. Sections Three and Four take a global view, the first
providing an overview of biotechnology and its importance as an emerging global industry, and the
second placing biotechnology industry trends in the context of international studies on regional
innovation systems. Section Five then brings the analysis to the national level, concentrating on
biotechnology trends in Australia, and placing Victoria in the national context. Section Six concentrates
on biotechnology industries in Melbourne, specifically in the seven sponsoring Council areas. This
Section also reports on the survey conducted for the study.
Subsequent Sections synthesise the analysis and identified opportunities to recommend a positive way
forward for Project Partners to individually and collaboratively add value in the development of Victoria’s
Bioindustries.

8 These patents are classified to the US Patent Classification 435, biotechnology.
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3 Global
Overview
3.1 Introduction
‘Biotechnology’ is the technological use of living organisms to make or modify products, to improve
plants or animals, to develop microorganisms for specific uses9 or to provide goods and services.10
These goods and services may mimic other existing products, may be new substances that cannot be
manufactured in any other way, or new services.11
Biotechnology is recognised as a major driver for the growth of new industries based on discoveries
in life science. The influence of biotechnology will increase substantially in the future as new products
and processes are developed and these are projected to have large economic and social implications.
Turning biotechnology into a business proposition is a complex process because the technology itself
is complex and is rapidly changing. Likewise, the lines between discovery research, development and
commercialisation are blurred. There is also considerable convergence and overlap between typical
biotechnology-based products and other technologies such as IT, instrumentation, physics or engineering
processes used in medical devices or drug delivery systems.
As described above, biotechnology cannot be termed an industry because it cuts across important
technology and market areas. Biotechnology companies therefore aim their products and services at
a range of markets which may not have a lot in common. Although likened to the IT sector in some
respects, biotechnology companies have a number of important distinctions and each market sector
has particular needs, for example:
• The products are developed from knowledge of biology. A company initially requires suitably qualified
people and strong roots in academic centres with a depth of discovery-based research as a source of
new ideas;
• There can be long lead times to market with high and increasing cost of development, because
government regulations require rigorous trials and testing to ensure product safety and efficacy.
Therefore, there is strong reliance on outsourced services to increase flexibility and reduce the cost of
internal resources. Most technologies move through phases where different companies may take part
in the product development and in return may gain equity in the business;
• There is high risk of failure, necessitating ‘risk-aware’, long-term investment. There is also a high risk
of the product being superseded by newer technology;
• Markets are global and companies need partnerships with major distribution companies to take most
products through to market;
• As products are developed, the company’s requirements change from an R&D focus to more industrial
and commercial skills and international partnerships.

3.2 Characteristics of different market sectors
Biotechnology can be used in a range of market sectors:
• Human therapeutics and methods of diagnosing human diseases;
• Agriculture, including plant and animal agriculture;
• Environmental remediation;
• Food and beverage production;
• Information technology and bioinformatics.
Each of these will be discussed in turn.

9 OECD (1996): Biotechnology and Trade, Trade Directorate, OECD.
10 Marks, L. (1993): Biotechnology. in “European Industries: Structure, Conduct and Performance”. P. Johnson. Aldershot, Edward Elgar:
pp101—125.
11 UNIDO (1991): Industry and Development, Global Report 1990-1991. Vienna, UNIDO.
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3.2.1 Human health: therapeutics and diagnostics
Of all applications of biotechnology, human health has received the most attention and has generated the
highest returns in the marketplace. In the future, analysts expect biotechnology techniques will be used
to diagnose and treat longstanding and previously intractable diseases.
There are now over 300 Australian biopharmaceuticals approved for the US market12 and several
biotechnology companies (e.g. Amgen and Genentech) have generated large incomes as true
pharmaceutical companies. In 2002 biopharmaceuticals generated over US$50 billion13 in income
worldwide compared to US$300 billion for conventional therapies. The traditional pharmaceutical
industry has become more dependent on the newer biotechnology companies for generating new
products and whole new methods of treatment.
Diagnostic tests to analyse disease have also increased in sensitivity and specificity and this has provided
better, earlier identification and the opportunity for rapid intervention. In general, diagnostics are brought
to the market quicker than therapeutics and there is opportunity for companies to generate income
earlier.
Diagnostics and therapies are moving closer together leading to safer, more effective treatments
designed specifically for the individual patient based on their genetic disposition and on their reaction
to the drugs available. The challenges now are to understand the complexity of disease and the effects
of the environment as well as the genetics of the individual.

Box 1: Case Study: Convergence of Biotechnology and Medical Devices
The overlap between biology and physical/information sciences is allowing new technologies to be
developed. There is also a shift to more personalised healthcare where diagnosis is closely linked to
specific treatments for the individual or disease. Australian firm, Norwood Abbey, has developed
innovative laser technologies for more effective delivery of drugs through the skin. While Biota Holdings
has developed a test for influenza to partner its drug Relenza, which enables the doctor to prescribe a
specific drug and be assured that it will have the most appropriate effect.

3.2.2 Agriculture and animal health
Food production stands to gain considerably from biotechnology. Genetic modification will enable new
crops to be developed with resistance to environmental conditions that lead to poor yield and quality, or
to give produce desirable properties. Pest-resistant crops, with better handling characteristics, have been
developed and a number are either already on the market or are in trials.
There has been considerable community debate about the use of genetically modified organisms (GMO)
crops, based on three main issues:
• Genetic modification alters a natural process or tampers with the natural order of living things;
• The products have not been adequately tested for safety in foods for use by humans; and
• The effects on the environment, especially biodiversity, are unknown.
These objections have led to calls for a moratorium on the trial and release of further GMO-based crops
in a number of Australian states, pending further information and testing. Victoria has implemented a
one-year moratorium, pending further scientific evaluation. A large part of the debate focuses on aspects
where there has been little scientific discourse, therefore requiring wider public awareness and informed
discussion.
However, non-GMO biotechnology also plays a major role in agriculture. Applications include testing for
pathogens in plants and soils and improving breeding by the use of more sophisticated analysis of
quality markers.

12 Biotechnology Information Institute, 2003.
13 Burrill (2003): Biotechnology 2003 - Revaluation and Restructuring.
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Biotechnology is central to a number of improvements to veterinary farming practices. For example,
animal vaccines, new drugs and diagnostics, animal testing and husbandry have benefited from newer
methods. Many of these techniques follow on from similar developments in humans. Food processing
and testing also benefit from a better understanding of the molecular processes involved, and more
sophisticated techniques.
The marketing channels for agricultural biotechnology products differ from those for humans but firms
continue to rely strongly on a few major corporations with international linkages. Most of the major
companies are linked to international producers of pest control chemicals, which have a dominant market
position. However, opportunities are emerging for smaller companies to develop new products and enter
the market through existing distribution channels or by new routes.

3.2.3 Food and beverage production
Biotechnology has traditionally been the basis of some food and beverage production. For instance, the
beer, wine and cheese industries have relied on the use of microorganisms for their manufacture. Modern
biotechnology implies the use of processes to manipulate these life forms to allow better control and
extrapolation to other applications. Some biological molecules may also be generated by synthetic
methods. Food safety has become a major concern for companies and governments and better
characteristics in foods can be guaranteed by strictly controlled processes and testing.

3.2.4 Environment, mining and industrial chemicals
Although developing at a slower pace than applications in human or animal health, biotechnology is
being used to help process waste, eliminate noxious environment contaminants (bioremediation) and to
assist the refining of metals from ores (bioleaching). These applications depend on having appropriate
microorganisms with the capability to digest inorganic compounds and render them in a form to be
managed by other processes. These processes have major commercial implications and there are
significant potential opportunities in Australia, but few companies undertake such work here.
Industrial-scale production of fine biochemicals, such as enzymes from microorganisms, has good
potential but so far is under-exploited in Australia. There is also potential to use agricultural crops and
farmed plants to produce biological molecules on a large scale, such as biopharmaceutical drugs and
vaccines or fine chemicals. This has not been tackled in Australia in field conditions, although there is
considerable interest and research in the area.

3.2.5 Information technology - biometrics and personal information
The amount of information generated by the analysis of biological systems is increasing exponentially.
The handling and assimilation of this data into meaningful and useful forms is an area of intense interest,
termed ‘bioinformatics’. Newer DNA technologies are becoming more sophisticated and we can expect
this to increase substantially as these are brought into commercial use for genetic and phenotypic
analysis and forensic medicine. Personal genetic information on each individual and personal health and
disease may be monitored readily. This leads to ethical issues that will need debate and decisions at a
community level. Security and personal identification systems also reflect increased demand for reliable
ID verification and will drive new molecular technologies.
The applications of biotechnology will increasingly involve mechanical, electrical or physical processes as
well as biological. For example, biosensor devices used for internal measurement of a disease marker
might interface electronically to a system for dispensing a drug. Medical equipment also needs to be
biocompatible if it is implanted in the body and in the future the surfaces may possibly respond to the
biological environment around it.
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3.3 The product development process
The processes of testing and trials of human therapeutic, agricultural and diagnostic products are well
defined and strictly controlled by government regulation. Product development therefore usually
proceeds in several well-characterised stages. For medical related products these are:
• Generation and selection of potentially useful chemicals;
• Laboratory and field testing increases confidence in the potential utility;
• A clinical program (comprising phases I, II and III) or field trial ensures that the product meets
government registration criteria of patient safety and efficacy.
The time taken from discovery to market for a therapeutic is typically between seven and twelve years
and the risk of failure is very high, though it diminishes throughout successful development. During this
process a company can license or sell a project to another company with the resources to continue the
development or seek funds to continue development. A research-based company would therefore
increase in value as its products approach market.
Pre-clinical testing, clinical trials and manufacturing are performed to meet product release regulatory
requirements of the government in the target country. This can represent a major hurdle to drug
development, although Australian clinical research is widely accepted internationally. This often means
many skills in early development are outsourced and the process can be long and expensive.
Companies can be distinguished by their strategy in product development, often in relation to their
relationship with pharmaceutical companies. This is represented in Figure 3.1.
Figure 3.1: Biotechnology Drug Development Strategies
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3.4 Biotechnology Business Models
Most biotechnology products have their origins in public funded research centres (universities,
independent research institutes, CSIRO etc) and form through long and detailed research. Most research
is done in collaboration with other researchers in Australia or overseas and the relationships between
these parties are often complex. The mechanisms used by research institutions to commercialise each
technology fall into one of the following groups, whereby the research institution can:
• License the technology to someone else to develop;
• Develop technology further before licensing it to a company;
• Form a joint venture or alliance to commercialise technology;
• Start a company to add value before selling;
• Start a company and get it to market itself;
• Split the markets or applications for different strategies (e.g. application, market).
Recently, the number of start up companies intending to develop technology before licensing has
increased, although many research institutes also work through connections with larger companies who
want to gain technology at an early stage.
The skills needed to successfully develop and commercialise intellectual property are also diverse and
there are many players in both the public and private sector (Figure 3.2).
Figure 3.2: Inputs and Outputs Influencing Biotechnology Business Models
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From a company perspective, there are two major patterns of industrial development in biotechnology
worldwide. The first is the diversification of an existing firm into biotechnology-based products and
services. This pattern has dominated in some countries, particularly in Japan and Germany where the
chemicals and food industries have traditionally been strong and provided a financial base from which to
launch biotechnology R&D in these sectors.
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The second major model is the biotechnology ‘start-up’ company. These firms start small and usually
have one piece (or a suite of related pieces) of intellectual property. They often arise as spin-offs from
research institutions, an event which gives them good access to technology, but often limited business
skills. This model originated in the US and has typically relied on significant sources of venture capital or
investor funding. Biotechnology companies in Australia are similar and consistent government policy
aims to support the growth of these start-up firms. Governments in countries such as UK, Taiwan,
Singapore, Germany and Japan have established major new policy initiatives aimed at stimulating spinoffs and provide venture-capital support.

3.4.1 Fully and partially integrated firms
A company carrying out the major parts of the commercialisation process (develops or licenses products,
manufactures them and sells them) is regarded as integrated in the value chain. Australian companies
generally lack access to markets enjoyed by their overseas counterparts and most do not manufacture
products for the global market. We therefore have few integrated companies, but several could be
regarded as partially integrated, especially in diagnostics and devices.
In human therapeutics, the large international pharmaceutical companies are typically fully integrated
due to their size, capability and access to international markets. In contrast, biotechnology companies are
rarely fully integrated and prefer to participate in the product development process at an early stage to
capture the value of the innovation. Due to the need for high financial returns, pharmaceutical companies
have an increasing demand for new products and work with biotechnology companies to obtain these.
Several international pharmaceutical companies have regional headquarters in Melbourne and seek
projects from both the local biotechnology companies and from research centres. These include
GlaxoSmithKline and Bristol Myers Squibb. CSL (the former Commonwealth Serum Laboratories) is a
local, fully integrated company with veterinary and blood fractionation products. Medical device and
diagnostics companies can capture more of the value chain because of the lower cost but they generally
lack direct access to large markets and must distribute through agents and other companies.

3.4.2 Virtual Firms
Due to their origins as spin-offs from research centres and the high value inherent in the innovation captured
by patents, some biotechnology companies attempt to maximise this value by reducing all possible
overheads and internal costs. Such virtual biotechnology firms increase the value of their IP prior to further
licensing or commercialisation but operate as a network with only a few core staff. In its early stages of
development, the firm will contract in almost all services and may also contract out its R&D to an institution.
Many Australian biotechnology companies started life as virtual companies and matured by adding staff.
Virtual firms pay for contracted services such as IP management, marketing, technology development,
finance and assistance with analysing the external market and finding business partners.14 As their
technology becomes proven, they may intend to develop into a fully or partially integrated firm, but some
will intend to remain virtual and gain their income from licensing of IP. Some advantages and
disadvantages of the virtual company model are shown in Figure 3.3.
Figure 3.3 Virtual companies
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Disadvantages

Management focuses on business development

Management overload
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Pressure on decision-making
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14 Heydebreck, P et al (2000)): Innovation Support for New Technology-based Firms - the Swedish Teknopol Approach, R&D
Management 30 (1): pp89-100
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3.4.3 Platform Developer
If a technical discovery and IP has several different applications, a company may license it to others for
specific purposes or use it to conduct in-house discovery or development for a contract fee. Many of these
are incorporated in new products or involved in assisting development by reducing time or providing a new
approach. Examples of technology platforms are molecular scaffolds for the preparation of novel drugs
(Starpharma) or a new array equipment for analysing complex molecular mixtures (Axon Instruments).
The business models for platform companies involve negotiating agreements with integrated companies
to provide the IP, which will give them an edge in their discovery and development processes or a novel
product.

3.5 Supply Chains in Biotechnology Related Industries
The typical biotechnology supply chain will include physical inputs from a range of sources (which may also
include those derived from biotechnology methods),15 R&D inputs and services from different specialised
firms. The interacting systems in the biotechnology supply chain are summarised in (Figure 3.4).
Figure 3.4: Biotechnology Product Development

Concept
Development

Product
Development

Clients &
Partners

Increased value
Discovery
Proof of Concept/Prototype
Intellectual Property Framework
Regulatory Framework
Preclinical/Clinical/Field Trials
Scale Up/Manufacturing & Operations
Marketing/Supply Network
Collective Support Infrastructure
Multiple Funding Partnerships

3.5.1 Concept and R&D Inputs
Biotechnology is a science-based industry that relies heavily on new knowledge developed by research
institutions including universities, hospitals, specialised government laboratories and medical/agricultural
research institutes. Many biotechnology companies spin out from these institutions and will retain formal
linkages to access new developments from within the R&D institution. Formal links may include rights
over new formal IP, contract R&D by the institution for the firms, collaborative R&D or
teaching/secondment arrangements. Biotechnology firms may also rent space or use facilities or
equipment at the institution.

15 For example firms may purchase “growth factors” for mixing into in cellular growth media, and these growth factors may have been
produced by bacteria.
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3.5.2 Product Development Inputs
As products are developed through proof of concept and prototype to manufacturing, companies need
less research-based work and more business and operations activity, such as scale up manufacturing,
industrial scale processes and specialist commercial services concerned with distribution and marketing.
Companies then need different staff skills, facilities, collaborations and partnerships and considerably
more funds. This will be relevant to Councils in growth areas having lower cost real estate and able to
support an expanding manufacturing sector.
Many biotechnology companies will operate ‘wet labs’ and fermentation plant requiring specialised
physical facilities including methods for containing live organisms (e.g. bacteria) and for disposing of
them safely according to government regulatory requirements.16 Thus, product inputs may include
glassware, laboratory instruments and measuring apparatus, supplies of gases and chemical reagents
for uses in experiments, as well as office computing equipment and furniture.

3.5.3 Market Access Input
Effective international partnerships are necessary to provide distribution networks to generate income.
Depending on the product these partnerships also support regulatory approvals, provide IP protection and
assist manufacturing. Such partnerships and agreements are key to successfully developing a business.
An increasing number of Australian companies are also establishing subsidiaries in key overseas markets,
or strong relationships with companies in selected markets to develop distribution channels.

3.5.4 Service Sector Input
Given the discussion above, the availability of specialised service companies is crucial to the growth
of small, sometimes virtual, companies. Service providers vary widely and are often small themselves.
They may offer a variety of services across different business sectors or may specialise solely in the life
science sector and thus build up expertise.
While small firms in many sectors may draw on external advice and services, in the biotechnology
industries there are specialised services that are required to enable firms to move along the path towards
commercialisation. The main ones are:
• IP/legal advisors. Biotechnology companies rely heavily on patent and legal advisors to ensure IP
continues to protect their inventions and underpins their competitive edge in the markets targeted. Often,
the patent is initially held by the research institution that made the discovery and then licensed or
assigned to a biotechnology firm;
• Fund-raising. Many biotechnology firms, particularly those in human therapeutics, will take many years
to reach the market and hence they must survive without sales income for that time. Raising investment
capital is a skill and firms will often employ advisers to help them to do this;
• Technical services. Maintenance and servicing of specialised equipment and facilities needs skilled
technicians familiar with their operation. Technical services are also required for specialised infrastructure
such as air handling in clean rooms or containment facilities, waste disposal of potentially toxic
biologicals and chemicals and the supply of animals and maintenance of facilities. These may have direct
involvement of Local Government;
• Clinical trials and field trials. Clinical trials are required by firms developing human therapeutics and
devices and sometimes diagnostics. Firms that develop new crops also need to undertake field and
feeding trials to demonstrate safety, lack of environmental impact and nutritional equivalence. Clinical
research organisations (CRO’s) help manage clinical trials while field trial managers will monitor field
trials of new crops;
• Regulatory advisers. Biotechnology product development is highly regulated by governments to ensure
products meet safety and efficacy requirements Regulatory advisers help firms complete regulatory
paperwork and know the requirements of regulatory agencies;
• Manufacturing, down stream processing, marketing and distribution. A number of organisations provide
a wide range of services whereby a product is manufactured and packaged for market. Some services
such as packaging are common to many other industries but there is limited experience in Good
Manufacturing Practice (GMP), which is required for manufacture of products for human use. Australia
offers a small market for these services and consequently a large part of this work is sent overseas.
16 Most governments will have a system of accrediting wet laboratories to a certain containment levels depending on the organisms
with which they work and the type of research that is being done. The accreditation will include procedures for handling and disposing
of organisms and will specify the type and directions of air flow, plumbing and other physical aspects of the laboratory set-up.

Bioscience to
16
Bioindustry

3.6 Management of Risk in Biotechnology Start ups
Biotechnology companies face a number of risks in addition to those affecting other start-up businesses
(Table 3.1). These operate on individual companies but collectively could represent a volatile environment
for investment and government activity if the risks are not mitigated effectively. Although the risks are
similar worldwide they are felt particularly in Australia because of the distance from markets and the lack
of large international pharmaceutical and technology companies.
Table 3.1: Pharmaceutical Development Costs and Risks

Product Phase

Cost
(A$M)

Cumulative Costs
(A$M)

Probability of Success
(%)

Discovery

2

2

Pre-clinical

18

20

5

Phase I

40

60

15

Phase II

60

120

25

Phase III

150

270

60

Filed

20

290

80

Approved

10

300

100

Source: Pharmaceutical Industries Action Agenda (2002), Chart 12, Department of Industry Tourism and Resources, Canberra

Australia is now generating many more biotechnology companies than might be expected for a country
of our size reflecting, in part, an increase in commercial activity by research institutions. If academic
centres and institutions fail to maintain their teaching and research efforts there will be fewer
biotechnology companies, a reduced pipeline of new technologies available for licensing, and fewer
qualified people to work in biotechnology companies. However, many new firms rely on single product
pipelines and it is likely that a high proportion of new firms will not survive.
Recent analysis of business entry and exit rates indicates the survival rates of new firms in Australia is
higher than an often cited rule-of-thumb of only 50 per cent of new firms surviving the first two years.
Across the board, around two-thirds of businesses are still operating after five years and almost one-half
are still operating after ten years.17 The majority of exits are not failures and only 0.5 per cent of
businesses exit each year due to catastrophic failure. Separate analysis is not available for biotechnology
sector firms. However, other studies of research spin-offs, of which a high proportion are biotechnologyrelated, suggest the five-year survival rate is about 80 per cent.18
In addition to technical risks, the following also need to be addressed:
• Maintenance of value through on-going patenting strategies;
• Uncertainties generated through timing of development;
• Distance of most Australian biotechnology firms from major markets; and
• Length of time to market.
As a result of these risks, many biotechnology firms operate at a loss and need large injections of funding
to remain operational until finally launching a product. Since the mid-1980s the Commonwealth
Government has operated several programs19 aimed at encouraging long-term venture capital investment
in early stage technology-based firms. While these do seem to be having an effect, less than 20 per cent
of all biotechnology firms in Australia have ever received venture capital funding.20 The remainder receive
support from ‘business angels’ (including family), government grants or raise funds through listing as a
public company.
17 Bickerdyle, I, Lattermore, R and Madge A (2002): Business Failure and Change - An Australian Perspective, Productivity Commission,
Australian Government Publishing Service, March 2002.
18 Thorburn, LJ (2000) Knowledge Management, Research Spin-offs and Commercialisation of R&D in Australia, Asia Pacific Journal of
Management, 17(2): 257-275.
19 Management Investment Company Scheme (now ceased), Syndicated R&D Scheme (now ceased), Innovation Investment Fund
(current), Pre-seed Fund (current)
20 Bivell and Thorburn (2001) analyses trends in venture capital investment in the biotechnology industry from 1996-2001
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3.7 Implications for Local Government
The preceding discussion has demonstrated that biotechnology encompasses complex and broad
enabling processes and products whose characteristics present particular challenges in industry
development and growth worldwide:
• Strong roots in academic centres with a depth of discovery-based research as a source of new ideas and
of suitably qualified people;
• Long lead times to market with high and increasing cost of development especially due to the need for
rigorous trials and testing to ensure product safety and efficacy;
• Reliance on small, start-up firms for early commercialisation, with the result that there is also a need for
outsourced services to increase flexibility and reduce the cost of internal resources;
• Technologies move through phases where different companies may take part in the product development
and in return may gain equity in the business;
• High risk of failure necessitating risk-aware, long-term, staged investment. There is also a high risk of the
product being superseded by newer technology;
• Global markets mean that companies need partnerships with major distributors to take most products
through to the final consumer.
Prima facie, economies with a strong R&D base are well placed to participate in this new biotechnology
wave. However, many other factors contribute to a country’s ability to build on this base and develop a
viable industry.
Firstly, the conversion of biological science to the business of biotechnology needs new skills and
business models in order to enable firms to profit from the unique industry characteristics. Regional
governments (including, in Australia’s case, Local Government) must keep abreast of developments
overseas (especially the USA and Europe) so they can develop local programs to support their needs.
Local Government in Australia has particular attributes that may prove effective in responding to these
challenges. They have strong networks in other industry sectors that contain individuals and groups from
which the biotechnology industries can learn. As products are developed, companies’ requirements
change to more industrial and commercial skills and focus on international partnerships. Local
Government can assist in facilitating these links, networks and skills.
Local Government also has greater ‘on-the-ground’ knowledge of companies in other sectors.
They can link biotechnology firms with these firms to help transfer emerging skills and capabilities.
For any industry that is targeting a global market there is a need for people with international market
experience, general finance and business skills and international company Board experience. Many of
these skills can be sourced from industry sectors where Local Government has contacts and links.
Secondly, many regions where biotechnology firms are small may have a model which anticipates
licensing technology to a large pharmaceutical or agricultural company once early stage ‘proof of
concept’ trials have been completed. These large firms are rarely headquartered locally, so unless the
models shift to a more integrated approach, these biotechnology firms will continue to receive most of
their income from licensing fees rather than manufacturing of products and service delivery. Real benefits
to the local community will not accrue unless research can be translated into products and services which
are manufactured, or significantly value-added, locally. Local Government can facilitate growth by
making available more land suitable for biotechnology business expansion. This might necessitate a
more proactive role in planning and development, and greater cooperation between adjacent (and
distant) local or regional (State) government areas.
Cooperation between different levels of government is therefore a priority and Local Government can provide
an essential link to local community activities with an impact on the location of companies and investment.
The relevance of these issues to Australian and Victorian biotechnology industry development is discussed
in more detail in Sections Five and Six. The next Section of this Report continues with the broad theme
and addresses the role of local versus national and global linkages in biotechnology industry development.
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4 Regional
Innovation systems
and Bioindustry
clusters
4.1 Introduction

There is strong interest worldwide in regional innovation systems and the links between individual firms
and their production systems at a local level. This section will discuss world experience in industry
clustering and support by government.
The results of many studies show that it is important to distinguish between the factors which generally
encourage firms to co-locate in urban areas, and those which cause firms in related industries to cluster
spatially.21 Michael Porter proposes regions will have a competitive advantage if they have a critical mass
of specialised suppliers who are spurred on by demanding local customers.22
Later studies have expanded his analysis to distinguish between traded regions, where customers are
distant from the region; and local regions, where the majority of linkages between customers and
suppliers is localised.23 Firms within a region grow into a cluster that is linked vertically by
supplier/customer relationships, and horizontally by joint procurement and training, industry/R&D
associations, and use of common technologies or service providers.
Most studies of high tech (largely IT) industries also identify a major role for tacit knowledge (‘knowhow’). Local know-how and knowledge networks contribute to the development of local industrial
success. Codified knowledge (formal knowledge written in reports, patents etc), however, can be
transmitted across larger distances and thus leaks away and detracts from regional skill development.

4.2 Regional Innovation Systems in Bioindustries
Biotechnology firms differ somewhat from these models and from early stage companies, as there is
heavy reliance on public sector R&D institutions for breakthrough technologies and development of new
techniques. Furthermore, the highly regulated nature of the industry, the core role of formal IP and the
specialised skills required for work on particular market areas, indicates there is less likelihood for
significant formal links between biotechnology companies themselves. It is also unlikely for a central
biotechnology firm in a region to attract smaller companies to relocate there.
Clustering of early stage biotechnology companies around R&D institutions is due to the central role these
institutions play as sources of knowledge, sources of firms (research spin-offs) and sources of skilled staff.24
Knowledge may flow outwards from the institution to the firms, or two-way, but connections between the
firms themselves may not be strong. Knowledge flow between firms may be mediated by service companies
or industry associations and these contribute substantially to the regional competitive advantage.

21 Malmberg, A et al (1996) Spatial Clustering, Local Accumulation of Knowledge and Firm Competitiveness, Geografiska Annaler 78(8):
85-97.
22 Porter (1995) The Competitive Advantage of Nations, States and Cities, Harvard Business School.
23 Lennihan, M (2003): Cluster Mapping - A Valuable Tool for Policy Making? Council on Competitiveness, Harvard University.
Presentation to OECD Cluster Policy Workshop, Copenhagen, Denmark, 10 June 2003
24 Cooke, P (2002) Biotechnology Clusters as Regional Sectoral Innovation Systems, International Regional Science Review, 25(1): pp8-37.
Mustar, P. (1998). Partnerships, Configurations and Dynamics in the Creation and Development of SMEs by Researchers. Industry and
Higher Education (August 1998): 217-221.
Taiwan, R&D Management (33)1: pp79-90.

19

Clustering may also be facilitated by development of incubators which provide a ready location for new
firms emerging from research institutions. Such incubators are likely to be successful if they provide
R&D-related inputs in conjunction with other support services such as business assistance, support for
developing business networks, rent relief or other access arrangements, and access to capital.25
Furthermore, there may be positive feedback loops between the incubator and the surrounding industrial
district, as graduate firms move off-site but stay within the same region, and the co-location of similar
firms in the region provides an opportunity for local service firms to specialise.26
One example is the Port of Rotterdam, which used its planning powers to support changes to the
physical structure of the chemicals industry within the port area (Box 2). Similarly, Cambridgeshire
County Council has played a key role in controlling planning to encourage high-tech cluster formation
(see Box 3). Municipal authorities in Shenzhen, China, have controlled development of their integrated
circuit industry through offering incentive packages to firms wishing to move into the region.
Similar patterns of strength have developed in Minneapolis, USA, which has a strong medical devices
cluster. In this region the local contract-engineering firms co-operated to prototype and develop products
invented at the University of Minnesota and several medical schools. At the time the University was not
seeking to collect royalties on the inventions of its employees; and the user/producer interaction, coupled
with the open science culture, built up local technical knowledge and enabled development of a common
regional culture and cross-disciplinary strengths.27

Box 2: Case Study: Port of Rotterdam28
The Port of Rotterdam is a major container port in Holland and a key site for the chemicals industry.
The Port authority recognised there was a looming shortage of land that was likely to limit growth of the
industry. It worked with the existing chemical companies to identify spare land where non-competitors
could site their facilities. Under the arrangement, established manufacturers make plots available within
their existing sites to other companies that provide products or services they can use, so they both
benefit. Companies co-locating on chemical sites include: suppliers of raw materials, energy,
warehousing, laboratories, packaging, logistics and canteen facilities. The tenant firms save on
investment and infrastructure costs, have faster construction/fit-out and there is also potential for
sharing of common use facilities

Box 3: Case Study: Cambridge UK
The high tech cluster in Cambridge, UK, first came to public notice in the mid 1980s when a report
examined the region’s unusual concentration of high tech industry, largely in IT&T and life sciences.29
Today, Cambridge’s bioscience base is diverse and totals about 100 core biotechnology firms, supported
by about 100 producer services. Bioscience firms are clustered around the region’s strong R&D base,
particularly the Cambridge Institute of Biotechnology, Addenbrooke Hospital, Babraham Institute (the
source of many spin-offs), Sanger Institute, John Innes Centre and the Centre for Arable Crop Research.
There are incubators at Babraham and St John’s Hospital and there are a number of science parks around
Cambridge as well as in the central city. A large number of pharmaceutical and agricultural firms are also
located within 40 km of the city.

Thorburn, LJ (2002): Wheels within Wheels - Patterns of Biotechnology Clusters and Opportunities for Government Support, paper
presented to The Competitiveness Institute 5th International Conference, “Connecting Clusters”, Cairns, October 2002.
Mustar, P. (1998). Partnerships, Configurations and Dynamics in the Creation and Development of SMEs by Researchers. Industry and
Higher Education(August 1998): 217-221.
25 Mian, S. A. (1995). Assessing Value-Added Contributions of University Technology Business Incubators to Tenant Firms. Research
Policy (25): 325-335.
26 Hsu, Po-Hsuan et al (2003): Exploring the Interaction Between Incubators and Industrial Clusters - The Case of the ITRI Incubator in
Taiwan, R&D Management (33)1: pp79-90.
27 Ibid.
28 Burridge, Elaine (2001): Port of Rotterdam: Leading the Way, Chemical Market Reporter, October 2001, pp19-20.
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Historically, two major policy initiatives have contributed to the growth of the Cambridge high tech
cluster. The first was a stringent planning regime established by Cambridgeshire County Council in
relation to planning permission for high tech firms.30 The policy only allows firms to locate in Cambridge
and district if they need to be close to the University due to anticipated levels of interaction, if they intend
to share staff or equipment within the region and/or intend to undertake collaborative research, or if they
are developing a high tech business in the national interest.
The firms themselves are not attracted by customers, but rather by the presence of firms with similar
characteristics, and for prestige. The University supported the zoning policy by creating one of the first
science parks in the UK (established 1970), the graduates of which are now large companies.
The second policy element was (national) government science policy, which supported establishment of
government-funded bioscience labs in the area acting as natural customers for high-tech IT and
devices/instruments firms. The whole cluster has been further boosted by the availability of flexible
finance and the innovation system is underpinned by a culture where divisions between academia and
entrepreneurship are blurred (Cambridge University, until recently, did not claim ownership of Universitydeveloped intellectual property). Overall, the success of Cambridge may be in spite of, rather than
because of, enlightened government policy.31
Many technical consultancies in the Cambridge region have contributed to its success. Some
consultancies been ‘grand-parented’ by a single consultancy firm, and many of the region’s
biotechnology company staff have worked for the grandparent firm or its offspring. Thus, these
consultancy firms have contributed to a local fund of knowledge and work practices that contributes to
the coherence of the region. Further, these have facilitated cross-disciplinary teams and have generated
a high number of service sector spin-offs and entrepreneurs.

4.2.1 Scale of Biotechnology Linkages
The majority of customers for a biotechnology company are national or global and customer linkages are
therefore often located outside a firm’s local region. Global scale linkages also facilitate market entry or
help access IP that is not available within the home region. These links cannot generally be replaced by
local links due to the nature of the global markets. Studies of Australian biotechnology firms in the mid
1990s found only one third of firm’s formal external links were local, one third were national and one
third were international.32 Links to obtain access to technology were important at all scales, as was access
to regulatory advice and supply inputs.
At the local level, regional governments are typically interested in maximising local inputs to these firms.
Inputs can be derived from public sector R&D institutions (IP, training), local service providers
(accounting, legal, business planning, contract manufacture) and providers of physical goods (equipment,
glassware etc). There will be scope to replace national-scale inputs with those from local sources if Local
Government can attract or build local capacity.

29 Segal, Quince and Partners (1985). The Cambridge Phenomenon: the Growth of High Technology Industry in a University Town.
Cambridge, Segal, Quince and Partners.
30 Ecotec (2000): Planning for Clusters - A Research Report, UK Department of Environment, Transport and the Regions, London.
Extract in report from Cambridge City Local Plan Policy ET2.
31 Charles, D. and P. Benneworth (2001). Clustering and Economic Complexity: Regional ICT Clusters in the United Kingdom in
“Innovative Clusters - Drivers of National Innovation Systems”. OECD. Paris, OECD: 327-345.
32 Thorburn, LJ (1999): Global Local Relationships in Biotechnology - A Case Study of Australia’s Dedicated Biotechnology Companies
and Their Innovation Networks, PhD Thesis, Macquarie University, Sydney Australia.
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4.3 The Roles of Government
The international literature on innovation systems has concentrated largely on the role of national
governments and regional development organisations.
National governments play a critical role in development of financial and regulatory frameworks, may
promote inward investment and may provide grants or other direct programs to support technologybased industry development (e.g. Box 4). It is important that such support mechanisms are well targeted,
as there is potential for policy interventions to distort company decision-making. This is particularly
important in policies to support spin-off company formation as some policies (particularly R&D grants)
have been shown to channel academic activities more into research than commercialisation.33 However,
recent overseas studies argue competitiveness is forged at a local level because of the activities of nongovernment agencies whose interests lie at that scale, and recommend that there is a need for locally
tailored policies.34

Box 4: Case study: Dublin’s IT Sector35
Dublin has emerged as a significant location for the IT industry in the last 20 years. Its growth has been
attributed to the following:
• Large numbers of software and other multi-national firms (attracted to Ireland by strong government
inward investment policy) and which purchased the output of Irish firms;
• Highly skilled workforce;
• Extensive financial and non-financial government support for indigenous start-ups and SMEs (including
export incentives, employment and R&D grants, business planning assistance, and management training
grants);
• Specific policies in the government development agency to support new product development in
software firms and to facilitate exports, including co-founding of venture capital funds;
• Upgrading of telecommunications infrastructure by the government in the 1980s;
• Role of overseas multinationals as incubators for software entrepreneurs, as most IT firms start as
spin-offs from existing firms).
At the State or regional government level the interventions can be similar to those at the national scale,
depending on the economy and capacity to raise money through taxation. For example, a study of the
expanding Massachusetts bioscience region recommended (among other things) that the Victorian
Government can support the industry by developing a uniform set of zoning and permission procedures
and infrastructure standards which can then be adopted by local planners. The study also suggests local
regions can be showcased by State agencies to firms interested in locating to, or expanding into, the
region.36 In Canada, the province of Nova Scotia played a significant role in bringing key players in life
sciences in the region together to develop a single ‘vision’ of a Nova Scotia Life Sciences Research
Village (Box 5)

33 Meyer, M (2003): Academic Entrepreneurs or Entrepreneurial Academics? Research-based Ventures and Public Support Mechanisms,
R&D Management 33(2): pp107-115.
34 Waters, R and H Lawton Smith (2002): Regional Development Agencies and Local Economic Development - Scale and
Competitiveness in High-technology Oxfordshire and Cambridgeshire, European Planning Studies 10 (5): 633-649.
35 O’Gorman, C (2003): Stimulating high-tech Venture Creation, R&D Management 33(2): pp177-184
36 Boston Consulting Group (2002): MassBiotechnology 2010 - Achieving Global Leadership in the Life Sciences Economy,
Massachusetts Biotechnology Council, page 41
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Box 5: Case study: Nova Scotia Life Sciences Research Village37
The Life Science Research Village came out of a roundtable called to discuss integrating academic and
commercial interests in life sciences. The Life Science Development Association’s (LSDA) founding
partners comprise the Provincial Government and other agencies, local universities and venture capital
groups. The overriding philosophy is to collaborate, integrate facilities and technology, facilitate informal
interaction and access to capital, and champion commercial development.
The LSDA has developed a Facilities Master Plan for life sciences development in Halifax. The Master
Plan identifies facilities requirements and potential locations. The LSDA has also brokered a financing
package for the development including contributions of land (in-kind), leveraged grants, funds raised by
a campaign and some debt finance. The financial plan describes roles for Commonwealth, Provincial
(State) and Local Governments.
While there have been many analyses of policies and programs at the large scale, there have been few
at the Local Government level. A recent UK study noted that “in broad terms the planning system has not
substantially hindered the growth and development of clusters” and noted a general lack of awareness
by urban planners of issues related to innovation systems, clusters and economic development.38 This
study found, however, that there are three broad approaches taken by planners and those regions with
a proactive approach were able to effectively use Local Government planning powers to influence cluster
development (Table 4.1).
Table 4.1: Classification of Planning Approaches to Cluster Development, UK

Category

Approach

Examples

Pro-Active

Specific policies designed
to facilitate cluster growth

Policies limit access to some locations
by non-target sectors
Priority given to site development in target sectors
Simplified planning zone to support cluster
development (broad zoning for range of uses)
Developers must follow industry restrictions

Facilitative

Policies create conditions
for cluster growth

Allocations of land for business
Planning framework for office development
(non-specific)

Neutral

Policies neither constraining
nor overly supportive

Planning responds to needs of individual companies
Development influenced by other planning priorities

Source: ECOTEC 2000 op cit

37 Life Sciences Research Village Facilities Master Plan, http://www.researchvillagenovascotia.org/publications/ExecSummary_facilities.pdf
38 ECOTEC (2000): Planning for Clusters - A Research Report, Department of Environment, Transport and the Regions, London, June
2000, 70pp
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4.4 Implications for Local Government
Governments play a pivotal role in biotechnology industry development around the world. In Australia
most of the focus is on the roles of government at Commonwealth and State levels,39 with the role of
Local Government being overlooked. As demonstrated in the case studies outlined in this section, Local
Government has a role in development of technology-based clusters in key cities overseas and can play
a more significant role in biotechnology industry development.
Biotechnology companies cluster around R&D institutions, which act as a source of technology, rather
than a client or customer. Three issues relevant to the role of Local Government arise from this
observation:
• There is a need to ensure these institutions develop and maintain an outward focus. In Australia, R&D
institutions are funded at Commonwealth and State Government level, and are exempt from Local
Government planning regulations. Thus, very few have any links with their relevant local Council.
However, in time spin-off companies often move off the research institution’s site so it is sensible for
Local Government to forge links with these institutions and their spin-off companies in order to facilitate
planning for future industry expansion;
• There is obvious potential for Local Government to be more proactive in supporting producer services
to maximise the potential for ‘soft’ networked contacts;
• Councils can use their role in urban planning to influence the location of firms and encourage efficient
development of infrastructure to complement the wider innovation system.
Biotechnology companies in metropolitan Melbourne have already formed natural clusters with particular
foci around Monash and Melbourne Universities. Smaller clusters in other municipalities are also related
to research centres. Local Government can further influence the shape of biotechnology districts through
the planning process. Cooperation between levels of government is critical to ensure that uniform
planning and policies are conducive to the formation of company clusters centred on R&D institutions,
with ready access to a range of service providers.
As noted earlier, biotechnology firms need access different service providers as they grow. As these
services start to generate customer networks in biotechnology industries, they become more specialised.
It is this specialisation, coupled with extensive informal networks, that has enabled well-known regions
such as Silicon Valley (in IT) and Boston (in biotechnology) to grow and flourish. The specialisation of
local service providers enhances the ability of a district to develop its competitive advantage.
Therefore, Councils can contribute to the development of competitive advantage through supporting
existing highly developed linkages with the business community and with general business service and
supplier organisations.
There is a role for Local Government to provide networking and business skills development for start-up
companies that spin out of research organisations.

39 Specific roles and programs are discussed in more detail in Hopper and Thorburn (2002).
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5 Biotechnology
trends in
Australia &
Victoria
5.1 Australian Strengths in Biotechnology R&D
Australia’s population is small (0.3 per cent of global population) but our R&D system is well-established
and general indications are that our public sector R&D has a greater impact on a global level than could
be expected from a country of its size. For example, Australia produced 2.5 per cent of global R&D, and
1.3 per cent of Australia’s science publications fall into the world’s ‘most cited’ list.40
There have been four Nobel Prizes in medicine awarded to Australian researchers, including for the
discovery of penicillin (1945), in neuroscience (1963) and in immunology (1960 and 1996). Overall,
Australia appears relatively strong in basic research, but a number of recent reviews have called into
question Australia’s continued standing by these measures. Citation analysis shows Australia’s visibility
has declined in elite medical journals, and the inward migration evident in the early 1990s has fallen.
State and Commonwealth Governments have attempted to address these problems through increasing
funding for health and medical research, development of new policies to support protection of intellectual
property (IP), and new programs to support research commercialisation.

5.1.1 Australian Biotechnology Patents
The US Patents and Trademarks Office (USPTO) granted 60,646 biotechnology patents between 1976
and 2003, of which 694, or 1.1 per cent, have an Australian inventor.41 Thus, while our share of US
biotechnology patents has grown considerably in the last decade, it is still small compared to other
major western nations (Figure 5.1).
Figure 5.1: Country Shares of Biotechnology Patents 1990 and 2000
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Source: OECD, calculations based on data from the USPTO42
40 The Virtuous Cycle - Working Together for Health and Medical Research, Health and Medical Research Strategic Review - Discussion
Document (1998), Commonwealth of Australia
41 Search conducted 31 March 2003
42 Data collated from the following International Patent Classification Codes C12M: Apparatus for enzymology or microbiology; C12N:
Micro-organisms or enzymes; compositions thereof; C12P: Fermentation or enzyme-using processes to synthesise a desired chemical
compound; C12Q: Measuring or testing processes involving enzymes or micro-organisms; C12S: Processes using enzymes or microorganisms to liberate, separate or purify a pre-existing compound or composition
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5.2 Australian Biotechnology Industries
Australia’s biotechnology industries are based on small start up firms, the numbers of which have grown
rapidly in the last five years. As at the end of March 2003 there were over 350 core biotechnology firms in
Australia.43 Fully 47 per cent of these biotechnology firms are under three years old and about 44 per cent
are known to be spin-offs from research institutions. Although there are now over 80 firms which are
more than 10 years old, only a handful have grown beyond small company size.
Figure 5.2: Age Profile of Australia’s Biotechnology Firms, March 2003
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Most Australian biotechnology firms are focussed on the development of human therapeutics, human
diagnostics and agricultural biotechnology (i.e. which includes plant and animal biotechnology) (Figure
5.3). The next largest group of biotechnology firms in Australia are ‘suppliers’ who sell biotechnologybased reagents and molecular biologicals, mouse and cell lines, DNA chips and screening services.
Figure 5.3: Australia’s Core and Diversified Biotechnology Firms by Sector, May 2003
Human
Therapeutics 52%
Diagnostics 16%
Suppliers 15%
Agricultural
Biotech 12%
Chemical,
Environment,
Other 4%
Other Services 1%
Source: Advance Consulting & Evaluation and Aoris Nova (2003): Victorian Biotechnology - State of the Industry,
report for the Department of Innovation Industry and Regional Development

Over one-third of existing biotechnology firms in Australia are headquartered in Victoria (Figure 5.4).
Victoria also has the largest firms (CSL is the biggest), so the bulk of biotechnology employment is also
in Victoria.

43 This figure includes subsidiaries of foreign-headquartered biotechnology firms which have a wholly owned subsidiary in Australia.
Core biotechnology firms are defined as those which generate the majority of income from sale of biotechnology-based goods and
services, or which intend to do so.
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Figure 5.4: Australia’s Core and Diversified Biotechnology Firms by State, May 2003

VIC 39%
NSW 26%
QLD 15%
WA 10%
SA 7%
ACT 2%
TAS 1%
NT 0%

Source: Advance Consulting & Evaluation and Aoris Nova (2003): Victorian Biotechnology - State of the Industry,
report for the Department of Innovation Industry and Regional Development

As an important source of funding, the level of venture capital investment in biotechnology in Australia
has risen substantially in the last five years and Victorian firms have received about 26 per cent of
venture funding by value in this period.44 Overall Victorian investees are likely to be developing human
therapeutics and received their first venture capital funding at the seed stage. Firms are also heavily
reliant on government grants (mainly START, Biotechnology Innovation Fund).
About 15 per cent of Australia’s biotechnology firms are publicly listed on the Australian Stock Exchange.
A recent analysis of the half-year to December 2002 found the average market capitalisation was about
$52 million with average net tangible assets of $12.8 million.45 The average annual loss was $2.37 million,
with revenues accounting for more than half of expenditure, a trend that is taken as a demonstration of
the sector’s increasing viability. Within Asia, Australia ranks well behind Japan but is ahead of all other
Asian countries.46

5.3 Major hurdles to a viable biotechnology related industry in Australia
There are four major hurdles to developing a viable biotechnology industry in Australia.
Firstly, the life science industry in Victoria (and Australia) is centred on small firms and there are few real
success stories of companies bringing product to market and creating global sales. The research being
done has long term horizons with many years to potential product launch after a series of high-risk
clinical trials and expensive continuous IP protection. These are fundamental difficulties, which is why the
Victorian Government and the Melbourne City Council are creating links with important overseas centres
to access markets and finance that may alleviate these problems. But it is also important for Local
Government to build strategies to address these difficulties.
Secondly, institutes and researchers in Australia sometimes lack the capability to commercialise their
technology. Life science commercialisation is complex, multi-faceted and strongly dependent on links and
networks. This is being addressed through a number of initiatives to strengthen Victoria and Australia’s
capability to commercialise.
Thirdly, licensing of IP from research institutions usually goes to overseas companies. This is a general
characteristic of life science in Australia and reflects the need for strong partnerships in commercialisation.
This is being offset by initiatives to capture the IP locally and commercialise more strategically.
Fourthly, the scale of investment in biotechnology companies has been small, with the consequence that
long lead times are restricting the value of the technology and companies are unable to add real value
before needing a major strategic partner. The Commonwealth Government is addressing this through
revised tax laws and other specific programs. There are also larger venture capital companies in Australia
with experience in this sector.
44 Bivell, V and Thorburn, L (2002) Venture Capital in Healthcare/Bioscience in Australia and New Zealand, 1996-2000, Pollitecon
Publications, Sydney, April 2002
45 Ballard, John (2003): Analysis of December 2002 Half Year Results for the ASX Biotechnology Sector, Bioshares Magazine, Number
15, 21 March 2003.
46 Intelligence Asia (2002): The Asia Pacific’s Biotechnology Sector - An Industry and Company Analysis, Sydney, November 2002
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5.4 Victoria In The National Context
Victoria is Australia’s second largest State with about 26 per cent of the national population, one-third of
Australian manufacturing industry employment and almost 40 per cent of Australia’s petroleum, coal and
chemical manufacturing employment (including pharmaceuticals).47

5.4.1 Victorian Strengths in R&D Expenditure
Within Australia, Victorian public sector R&D institutions spend more than any other State on major
research disciplines relevant to biotechnology such as medical and health sciences, agriculture,
veterinary, environmental science, biological science and chemical sciences (Figure 5.5). The strongest
research divisions are chemical sciences and medical/health sciences, which, at $65 million and $22
million respectively, are greater than what would be expected on a per capita basis.

Public Sector R&D Expenditure

Figure 5.5: State Strengths in Key Science Research Fields for 2000/2001 ($,000)
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The strongest research institutions in biotechnology R&D in Victoria are medical research institutes, followed
by Commonwealth laboratories (CSIRO). Victorian universities undertake slightly less biotechnologyrelated R&D than would be expected on a per capita basis, and State R&D institutions are relatively poor
performers (Figure 5.6). It is likely the next Australian survey of public sector R&D will reveal significant rises
in Victoria’s position relative to the rest of Australia due to enhanced government funding in 2001-2003.

amount $m

Figure 5.6: Biotechnology-related R&D by Type of Institution, 2000/01
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Source: Australian Bureau of Statistics Research Expenditure in Higher Education (2000) and Government (2000-01),
own analysis
47 Australian Bureau of Statistics Annual Manufacturing Industry Collection, Cat 8221.0
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5.4.2 Location of Victorian Biotechnology-Related R&D Centres
Victorian biotechnology public sector R&D institutions are heavily concentrated in Melbourne, with the
key Local Government areas being the Cities of Melbourne, Monash and Darebin/Banyule (Figure 5.7).
The majority of R&D activity within Melbourne is in medical and health sciences, while the rural areas
host agricultural facilities, many of them under the umbrella of the Department of Primary Industries.
Figure 5.7: Distribution of Key Victorian R&D Centres in Biotechnology
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5.4.3 Biotechnology Industry Strengths in Victoria
Victoria clearly has considerable strength in biotechnology industry development, given its position as
the second largest State, but with the most biotechnology firms. Within Victoria, the major biotechnology
industry activity is in metropolitan Melbourne, the capital. Only six per cent of Victoria’s biotechnology
firms lie outside Melbourne and they are largely operating in agriculture, with the next largest group
being suppliers of biotechnology-based products derived from animals and used in the pharmaceutical
industry.
Forty-six percent of Australian biotechnology patents in Victoria are held by corporate companies. As
with public sector institutions, the strengths are in biochemistry rather than agriculture. Analysis of
company patents by sub-class reveals companies are also working in the same areas as public sector
research institutions. This is not surprising given the derivation of many firms from the public sector R&D
system.
Victorian company assignees for US biotechnology patents in the last twelve months include CSL
(Melbourne), Carlton and United Breweries (Yarra), AMRAD Operations (Yarra) and Saramane (other).
Victoria has almost twice as many firms in human therapeutics as would be expected on a per capita
basis, and is over par in all other sectors except bio-informatics and chemical/environmental
biotechnology (Figure 5.8).
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Figure 5.8: Victoria’s Share of Biotechnology Firms Compared to Per Capita
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5.4.4 Medical Devices Industry in Victoria
Although the focus of this Report is biotechnology industries, the medical devices industry is touched on
here because of the convergence between molecular biotechnology and devices, especially in the health
field (see Section 3.1). There are almost 100 medical device companies in Victoria, the vast majority in
Melbourne. At least 25 per cent of these companies are estimated to be subsidiaries of overseas firms.
These firms are generally larger and more well-established than biotechnology firms and few have arisen
from research institutions.
The largest sub-group of firms sell laboratory equipment (Figure 5.9), with the next largest group being
those selling consumables such as glassware, research kits, chemicals, plastic-ware, chromatography,
and specialist materials.
Those firms developing/selling biomedical devices and implants, and those developing new methods of
drug delivery, have the greatest synergies with biotechnology firms. Several of these firms are also
research spin-offs. For example Pulmosonix, a spin-off from Monash University, is developing a noninvasive method of monitoring the respiratory system in neonates using acoustic technology.
Figure 5.9: Medical Devices Firms in Victoria by Sub-sector
Laboratory Equipment 27%
Consumables 17%
Biomedical Devices & Implants 15%
Instruments 10%
Imaging Equipment 8%
Surgical Devices & Kits 7%
Drug Delivery 5%
Diagnostic Equipment 6%
Bioinformatics & Software 5%
Source: Project database
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5.4.5 Services Industry in Victoria
Due to Victoria’s longstanding research sector and the number of biotechnology companies per capita,
there are many service companies offering a spectrum of services to support the industry. The main
categories of service companies marketing to the biotechnology industries and having major offices in
Victoria are shown in Figure 5.10. There are a large number of companies offering professional services
for early research-based companies. These services include handling IP, legal and accounting services,
raising capital and recruitment. This is due to the emphasis on commercialisation at the early stages of
development.
The increasing size and scope of the service industry in Victoria reflects the growing maturity of the
biotechnology companies as they move to manufacturing and exporting. International markets demand
levels of scale and manufacturing and regulatory proficiency requiring further expansion of the service
sector and we see this as an opportunity for the service sector to grow. This will also open opportunities
for service companies to piggyback on the export of products and enter the export markets themselves.
Figure 5.10: Service companies by category
30
25

number

20
15
10
5

g
ia Se
La & M rvic
bo
e
a
ra rk s
to eti
Co
Co
n
ry
nt
te g
ra ntr
ac As sti
ct
Re t M so ng
c
se
a
ar nu iati
A
c
f
rc
a on
h
hi
O ctu
te
rg
r
ct
an ing
s
is
&
a
Re ti
En
gu on
gi
ne
l
IT ato
er
in
Se ry
g
Co rvi
ns ces
ul
ta
nt
s
Sa
Fr
ei
fe
gh
ty
t&
Tr
a
Tr
d
an e
sp
or
t

si

M

ed

ne

ss

cc

ou

nt

in

t

l

en

ta

tm
A
&

Bu

ce

Re

cr

ui

pi

Ca

re
Fi
n

an

Ve
n

tu

Le

ga

l/I

P

0

Service type
Source: Aoris Nova services industry database

31

5.4.6 Biotechnology Patents
There are 133 biotechnology patents currently in force in Australia with Victorian assignees. Of these,
public sector research institutions have 70, with companies accounting for all but two of the remainder.
Most patents are in the biochemistry class, with only ten in agriculture.
In biochemistry, medical research institutes and universities have been granted the most patents,
particularly in genetic engineering, manipulation of microorganisms and enzymes (Figure 5.11). CSIRO
has a relatively small number of biotechnology patents assigned to Victorian laboratories but many of its
patents are lodged through its headquarters in the ACT and cannot be revealed in this Report.
Figure 5.11: Relative Strengths of Public Sector Research Institutions in Biochemistry Class
Biotechnology Patents
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US patent data shows a similar picture. From April 2002 to March 2003 there were 78 US biotechnology
patents granted to inventors where at least one inventor was located in Australia. Of these, 40 per cent
were granted to inventors primarily located in Victoria, with the next highest group in NSW (23 per
cent)(Figure 5.12).
Figure 5.12: US Biotechnology Patents Granted to Australian Inventors, by Location of Inventor, April
2002-March 2003

VIC 41%
NSW 23%
QLD 13%
ACT 9%
WA 8%
SA 5%
Overseas 1%

Source: US Patent Office, own analysis
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US biotechnology patents can be further analysed at a sub-class level. The top ten patent sub-classes are
shown in Figure 5.13. Victorian inventors appear to have strengths in recombinant DNA, vectors (i.e.
plasmids, hybrid plasmids, cosmids, viral vectors and bacteriophage vectors), transformants (i.e.
recombinant DNA or vector or foreign or exogenous gene containing fused bacteria), development and
maintenance of animal cell lines, rearrangements of nucleic acids (i.e. introduction of a polynucleotide
molecule into or rearrangement of nucleic acid within an animal cell) and fusion proteins/ polypeptides.

No. Australian invented patents

Figure 5.13: Proportion of Victorian Inventors in Top Ten Biotechnology Patent Sub-classes,
US Patents (April 2002-March 2003)
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5.4.7 Government Policy Supporting Public Sector R&D and Biotechnology industries
The Victorian Government has strongly supported life science research and expanded its Biotechnology
Strategic Development Plan (announced in June 2002) to provide total funding of $347 million over four
years aimed at establishing a range of initiatives. The Victorian Government has also provided significant
investment under its key Science, Technology and Innovation Program (STI) initiatives. Over $196 million
will be committed to the next round of STI funding. The STI program is a major funding source for
biotechnology infrastructure in Victoria (Table 5.1).
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Table 5.1: Key Biotechnology-Related Infrastructure Investments in Victoria, 2002

Infrastructure

Details

State Funding

Neuroscience Victoria

University of Melbourne, Monash University,
Howard Florey Institute and the National Stroke
Research Institute

$13m

Joint Proteomics
Laboratory

Walter & Eliza Hall Institute and Ludwig Institute,
part of Bio21

$12m

Immuno-ID project

At Melbourne University for equipment to support
vaccine and cancer research

$1.2m

Centre for Pre-clinical Drug
Candidate Optimisation

Monash University Department of Pharmaceutics

$4m

Clinical Trials Victoria

Neuroscience Victoria, Centre for Developmental
$8m
Cancer Therapeutics, Baker Medical Research Institute,
Alfred Hospital, Monash University and Melbourne Health

Sustainable Aquaculture
Systems

Deakin University at Warrnambool

$2m

Nanotechnology Victoria

Monash University School of Physics and Materials
Engineering, CSIRO, Swinburne and RMIT universities

$12m

Victoria Centre for Plant
Functional Genomics

University of Melbourne and Department of Natural
Resources and Environment

$4m

Victorian Institute of
Chemical Science

Melbourne, Monash and RMIT, for rational drug design

$5m

National Stem Cell Centre

Monash University, Peter MacCallum Cancer Institute,
Royal Children’s Hospital, Walter and Eliza Hall Institute

$11.74m

Source: Victorian Government Website; industry partners not listed

A number of major infrastructure initiatives have commenced in the last two years. Construction is
underway for the first stage of the Bio21 Molecular Science and Biotechnology Institute costing $90
million as part of a total $400 million development in Parkville. The $300 million Monash Science,
Technology, Research and Innovation Precinct (STRIP) at Monash University’s Clayton Campus was
formally launched in July 2002. The final design for the Australian Synchrotron was announced in
January 2003 with a projected opening date of 2007. In November 2003, the Victorian Government
announced $750,000 funding for the BioMelbourne Network, which has been operating since early 2001.
The funding is aimed at trade facilitation and professional development within Melbourne.
Victorian institutions have also been proportionately more successful than those in other states in
bidding for major Commonwealth Government competitive grants. This success will increase the
concentration of biotechnology-related research in Victoria. For example, Victoria received 38 per cent of
biotechnology-related Major National Facility grants in 2001/02 under the Backing Australia’s Ability
initiative, including funding for the National Neuroscience Facility ($18 million) and the National Centre
for Advanced Cell Engineering ($5.5 million). Victoria received 58 per cent of NH&MRC program grants in
2001/02, and awarded $55.4 million (or 37 per cent of the project grants to commence in 2003.
In October 2002 the Intellectual Property Research Institute of Australia (IPRIA) was established in the Law
School of University of Melbourne with $4 million funding from IP Australia. This national centre
provides multi-disciplinary research on the law, economics and management of intellectual property and
provides research and policy development advice to government.48

48 http://www.ipria.org/
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There are many Victorian Government programs available for technology-based firms. These include
access to a range of innovation support programs, support for commercialisation and business planning,
and strategic business improvement.49
The Victorian Government also has an active inward investment strategy and is encouraging the location
of major pharmaceutical R&D and manufacturing facilities in Melbourne. The most recent of these is the
Bristol Myers Squibb Global Research Hub, which will be the group’s first such facility outside the USA.

5.5 Implications for Local Government in Melbourne
Australia’s biotechnology related industries are growing rapidly but are still limited in scale and
composed of small companies when compared to those overseas. However, Victoria leads other states
within Australia in terms of numbers of firms and employment, and is also receiving a substantial share
of Australian venture capital investment. By all the criteria studied, Victorian public sector R&D has a
disproportionate amount of funding support and a greater number of patents issued compared to other
Australian states. The focus of this activity is in the municipalities of the Partner Councils involved in
this Report and there is significant potential for them to support business activities at a local level.
Current initiatives being implemented in Victoria, such as investment in the synchrotron and other major
infrastructure initiatives, will have far reaching effects. The challenge is to translate the investment in
infrastructure and R&D into major local companies that can provide high value added products and
services and significant employment growth as the industry grows.
In supporting industry development it will be important for Local Government to work with the Victorian
Government rather than duplicate existing activities. Local Government can play a role in this growth
through the following activities, within the framework of their local economic development plans:
• Creating links and networks between companies to facilitate skills transfer, sharing of common interests
and supply chain development;
• Raising business awareness and skills in R&D institutions and small firms to support commercialisation
and to link different segments of the value chain;
• Increasing broad market awareness of opportunities in Victoria (e.g. through overseas missions,
marketing, and support for inward investment), generating trade links to capture more value locally,
and supporting the Victorian Government’s plan to position Melbourne as the Asia Pacific Gateway
to biotechnology.

49 Dept Innovation, Industry and Regional Development (2003): Assistance Programs and Initiatives for the Victorian Biotechnology
Sector, www.biotechnology.vic.gov.au
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6 Victorian
Regional
Capabilities
Analysis

6.1 Introduction

This section examines biotechnology industry activity within the seven Partner Councils who participated
in this Report, as determined by surveys of local companies. Survey respondents reflected the range of
sub-sectors present in Melbourne in both biotechnology and devices, but were larger and more
established than the average biotechnology firm. While both biotechnology and devices firms derived
about one-third of their income from manufacturing and selling their own products, device firms were
more likely to sell imported products, and biotechnology firms gained more income from IP licensing
(Table 6.1). The analysis concentrates on biotechnology firms as the main subject of this Report.
Table 6.1: Main Characteristics of Respondent Firms

Sector

Av. age

Av. Turnover Total Staff

Av. Staff

Income Sources

Biotechnology

8.5 yrs

$13.1m

1,221

25.9

35%
11%
15%
10%
29%

Devices

13.2 yrs

$7.6m

637

26.5

33% manufacturing
35% distributor o/s product
5% licensing IP
4% services
23% no sales

manufacturing
distributor o/s product
licensing IP
services
no sales

Source: Company survey (n = 47 biotechnology and n= 23 devices); averages exclude two biotechnology-related firms
which were subsidiaries of overseas-headquartered firms with atypically high staff numbers.

The high average turnover is due to a greater proportion of larger firms in the biotechnology sample,
which included several listed public companies and one very large company, which skewed the overall
average (Figure 6.1).

no. respondents

Figure 6.1: Turnover Range of Respondent Biotechnology and Devices Firms
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Source: Company Survey (n=35 biotechnology firms and 22 devices firms)
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6.2 Growth of Melbourne as a Biotechnology Centre
Melbourne has grown substantially as a biotechnology centre in the last ten years. In 1994 there were
approximately 40 biotechnology firms in Greater Melbourne, clustered mostly around major research
institutions such as Melbourne University and CSIRO at Parkville (Melbourne City Council), La Trobe
University (Darebin City Council) and a small group near Monash University in Clayton. (Figure 6.2).
Figure 6.2: Distribution of Biotechnology Firms in Melbourne, 1994
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Source: Derived from Thorburn (1999) op cit

Since 1994 the biotechnology industry in metropolitan Melbourne has grown dramatically and numbers
more than 200 firms. The pattern of clustering has also changed significantly, although the City of
Melbourne has retained its pre-eminent position with 48 biotechnology firms (Figure 6.3). The City of
Yarra now has 22 firms (largely due a group of private firms spun out of the publicly listed Genetic
Technologies Corporation), followed by the City of Monash with 12 (spin-offs from Monash University),
the City of Darebin has 10 (a cluster around La Trobe University, not shown on the graph), the City of
Stonnington also has 10 (partly due to corporate spin-offs from listed firms Metabolic Pharmaceuticals
and Prima Biomed - not shown separately) and the City of Boroondara has eight (a location for major
pharmaceutical and agricultural subsidiaries - also not shown). The Cities of Hume and Wyndham also
have eight firms each, the City of Greater Dandenong has seven and Knox City Council has five firms.
Monash, Melbourne and Knox are also significant locations for devices firms.
Figure 6.3: Distribution of Biotechnology and Devices Firms in Melbourne, 2002
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Figure 6.4 and Figure 6.5 show clustering of research centres and biotechnology companies in
metropolitan Melbourne.
Figure 6.4 Research centres across metropolitan Melbourne
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Figure 6.5 Biotechnology-related companies across metropolitan Melbourne
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6.2.1 Why Locate in Melbourne?
Respondents to the survey were asked to identify the reasons for their current location, by ranking a set
of given options from one (most important) to ten (least important). The results show that low costs,
good transport and infrastructure for business operations and staff, and proximity to R&D institutions, are
the most important factors (Figure 6.6).
Figure 6.6: Ranking of Reasons for Choosing Current Location, Biotechnology Firms
Likert Scale Average Score

10
8
6
4
2

In

an

Tr

Tr

an

sp

or

t&

Lo

w

er
Co
f
f
st
sp or ra
s
or O str
t & pe uc
t
r
In ati ure
fr
as ons
tr
Pr
u
ox for ctu
im S re
ity taf
t f
fa o R
ci &
lit D
ie
Pr
s
ox
Pe
im
rs
ity
on
to
al
Pr
C
us
ox
to
im
m
ity
er
to
s
Su
pp
lie
rs
St
at
O
e
th
G
er
ov
tS
Lo
up
ca
po
lG
rt
ov
tS
up
po
rt

0

Location Reason
Source: Company survey. Note: 1 is most preferred, 10 is least preferred

Approximately one-fifth of the firms surveyed had re-located in the last five years. For these firms, the
same four factors figured as the main reasons for moving, although proximity to R&D facilities had
moved to second place in importance.
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6.2.2 Sectoral Characteristics of Melbourne’s Biotechnology and Devices Firms
There are marked differences between the types of firms in different Council areas. The Cities of
Melbourne and Monash have high proportions (and relative numbers) of biotechnology firms targeting
human therapeutics whereas the Cities of Yarra and Knox are stronger in diagnostics (though Knox’s
absolute numbers are small) and The City Wyndham’s strengths lie in agricultural biotechnology and
environment (Figure 6.7).
Figure 6.7: Relative Strengths of Sponsoring Councils in Biotechnology Firms
100%
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Source: Project database. Council areas are ordered in decreasing no. of biotechnology firms

Similarly, the major devices products are laboratory equipment (i.e. often distributed by foreign-owned
firms rather than manufactured in Australia), suppliers of laboratory consumables such as glassware and
chemicals, and biomedical devices and implants.
Of the seven Partner Councils, the City of Monash has the largest group of devices firms (18) of which
about 40 per cent are suppliers of laboratory equipment, followed by imaging equipment and
consumables (three firms each) (Figure 6.8). The City of Melbourne has 10 devices firms, three firms
providing laboratory equipment, and two producing biomedical devices and implants. Knox City Council
has eight firms of which two supply consumables, two supply biomedical devices and two supply
surgical devices.
Figure 6.8: Relative Strengths of Sponsoring Councils in Devices Firms
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Source: Project database.
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Hume

Whittlesea

Other

6.3 Biotechnology customers and suppliers
Data for this section is derived from the customer/supplier data provided by respondents to the survey.
Each respondent was asked to provide details of the type and location of their main three customers and
main three suppliers. These data were then analysed to provide information on local, state, national and
international supplier and customer networks.

6.3.1 Suppliers
The main supplier input to each of the biotechnology sub-sectors was found to be reagents (e.g.
specialist chemicals and biological materials) and components (e.g. equipment, test kits, software), which
account for at least one-third of supplier inputs to the firms surveyed. (Table 6.2). Business service input
was the second most reported supply and legal/IP services was listed third for human therapeutics and
agriculture firms. Local inputs are most important for the main three sub-sectors, but national and
international scale links are significant for human therapeutics firms and supplier firms respectively.
Table 6.2: Type and Scale of Supplier Links for Melbourne Biotechnology Firms

Biotechnology
Sub-sector

Main Supplier
Sector (% links)

Scale of
Contacts

Secondary
Supplier (% links)

Scale of
Contacts

Human
Therapeutics

Reagents and
Components (33%)

Local, then national

R&D
Services (23%)

Mainly local

Agriculture

Reagents and
Components (46%)

Local, then State

Business
Services (18%)

All local

Supplier

Reagents and
Components (55%)

Local, then
international

Legal and IP
Services (11%)

All local

Chemical,
Environment,
Other

Reagents and
Components (50%)

Not stated

Insufficient data

Source: Company survey (n=105 biotechnology firm supplier links); responses from diagnostics and food/beverage
companies insufficient for analysis.

An analysis of suppliers to biotechnology firms by type of input and location revealed over half the
suppliers to respondent firms were located within Melbourne, with overseas firms the next most
important category (Table 6.3). Within Melbourne, the key locations of suppliers are the City of Melbourne
(35 per cent) and the City of Monash (11 per cent) with the remainder spread across the other Partner
Councils. Countries from where supplies were sourced were UK (25 per cent) and USA (20 per cent) with
a further 30 per cent being sourced from Europe and 15 per cent from Asia.
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Table 6.3: Location of Suppliers for Melbourne Biotechnology Firms

Supplier Class

Melbourne

Overseas

Elsewhere Elsewhere
in Australia in Victoria

Grand
Total

Reagents, Components, product inputs

25

11

9

5

50

R&D Services

12

4

1

1

18

IP and Legal Services

9

1

2

Business services

9

Trial services

2

Design and prototyping services

9
2

2

2

1

IT services

2

Contract Manufacturing

1

1

Marketing services

2

1

Utilities

2

Agency products

12
1

7
3
2

1

3
3
2

1

Grand Total

66

20

1
16

8

110

Source: company survey (n=110 biotechnology firm supplier links)

6.3.2 Customers
There are marked differences in the patterns of contact between biotechnology firms of different subsectors and their customers. Most biotechnology companies operate in a business-to-business
environment and rarely have contact with their ultimate customers. They usually sell to another company
in the same sector. Supplier companies, however, sell their wares across the spectrum of large
companies, biotechnology firms and R&D institutions (Table 6.4).
The location of the inter-company links for biotechnology companies varies according to sector.
Customers for therapeutics and health biotechnology companies are mainly international, despite there
being both therapeutics and biotechnology firms within Melbourne. R&D institutions comprise the most
important contacts at the local level for service companies.
Table 6.4: Type and Scale of Customer Links for Melbourne Biotechnology Firms

Biotechnology
Sub-sector

Main Customer
Sector (% links)

Scale of
Contacts

Secondary
Customer (% links)

Scale of
Contacts

Human
Therapeutics

Human
Therapeutics (50%)

Mainly international,
then local

Food & beverages
(9%)

Mainly local

Agriculture

Agriculture (58%)

Mainly national

R&D Institution

Mainly local

Supplier

Human therapeutics
(28%)

All international

R&D Institution
Other biotechnology
firm (18% each)

R&D local
Biotechnology
international

Chemical,
Environment,
Other

Other Manufacturer
(38%)

National and local

Insufficient data

Source: Company survey (n=107 biotechnology firm customer links); responses from diagnostics and food/beverage
companies insufficient for analysis.
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6.3.3 Growth and Exports
Both biotechnology and devices firms averaged 25 per cent compound annual growth rate since being
established. Within biotechnology firms, those engaged in human therapeutics were the fastest growing
while suppliers were the slowest growing.
About two-thirds of biotechnology respondents were exporting their products overseas as were threequarters of devices respondents (Figure 6.9). Small companies also identified a need for assistance to
form links with potential partners in overseas markets.
Figure 6.9: Main Sources of Growth Envisaged by Biotechnology and Devices Firms
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Biotechnology and devices firms reported their main barrier to growth was lack of funds, lack of local
customers and competition from other firms, reinforcing the perceived importance of close relationships
with customers (Figure 6.10). When asked about gaps in information needs, respondents identified lack of
market information (38 per cent), lack of information about Victorian and Commonwealth Government
programs (29 per cent), and a lack of information about how to deal with Local Government (6 per cent).

No. Respondents

Figure 6.10: Main Barriers to Growth Reported by Biotechnology and Devices Firms
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6.3.4 Sources of R&D
As noted above, it is important for many firms to be located near R&D institutions, and most R&D links
reported by biotechnology firms were with local institutions. Both biotechnology and devices companies
conducted much of their R&D in Melbourne, with overseas locations being the second most important
source (Figure 6.11).
Figure 6.11: Location of R&D for Biotechnology and Devices Companies in Melbourne
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When asked about ways to improve R&D, biotechnology respondents called for better links with research
institutions and universities (42 per cent), followed by better links with multinationals (17 per cent) and
improved research practices within R&D institutions (13 per cent).

6.3.5 Sources of Staff
Respondents recruited their staff from within Melbourne but also drew heavily on other Australian
universities (Figure 6.12). The main universities supplying staff were in the City of Melbourne and the
City of Monash.
Figure 6.12: Main Sources of Staff for Biotechnology and Devices Firms
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6.4 Implications for Local Government in Melbourne
The majority of biotechnology and devices firms responding to the survey, and those interviewed for this
Report, claimed minimal contact with Local Government and perceived them as mainly responsible for
local infrastructure and planning. As a result, many were unable to articulate how Local Government
could play a role in helping them to grow and expand, beyond providing funding.
Respondents were asked at several points in the survey, and during face-to-face interviews, about how
Local Government could help remove barriers to growth, improve R&D links or work to support
innovation and growth. Answers to these questions tended to converge to a common set of needs,
only some of which were relevant to Local Government responsibilities and services. The main roles
identified were:
• Provision and maintenance of infrastructure, including roads and public transport, childcare and business
premises. This need aligns with the importance attached to transport and infrastructure for both business
and staff, identified by survey respondents (Figure 6.6). Some respondents suggested Local Government
provide common use facilities such as videoconferencing that could be accessed by small firms;
• Consistent zoning, with some respondents identifying needs for industry parks. There was a feeling
Local Government was slow to respond to building and zoning applications and that individual Councils
did not articulate their zoning policies well enough for biotechnology firms;
• Marketing and promotion of groups of firms to potential customers (including those overseas). Firms
were generally unaware of the role of Local Government in identifying recipients for State marketing
grants and some large firms interviewed were unaware of Commonwealth Government export marketing
programs;
• Marketing of the region. Some companies felt they were not taken seriously because locality was not
known for its biotechnology strengths. Some firms wanted Local Government to buy their products as
a demonstration of the value of local products;
• Support for networking, largely so firms can identify local suppliers in order to reduce procurement costs
and to share information about suppliers. Some Councils have initiated regional business directories and
these were seen as a valuable source of local information;
• Helping R&D institutions to increase business acumen. While many firms were dependent on links with
local research institutions, many were frustrated with what they saw as poor business practices by these
institutions and felt that Local Government could play a role in supporting both training and networking
between R&D institutions and firms;
• Biotechnology related concepts can be complex but raise a number of ethical and social issues that need
to be discussed and debated within the wider community. Partner Councils, together with other
organisations, have a role to foster discussion and information dissemination;
• There are a number of organisations offering assistance to small business and larger networks linking
industry groups and small business. Expansion of the service industry supporting biotechnology is of
particular importance and depends on networks;
These key points suggest a number of ways for Local Government to provide effective and valuable
industry development support. While some needs of the firms surveyed reflect broader infrastructure
and Victorian Government policy issues, many also are real opportunities for Local Government support,
such as:
a. Business development through facilitating inter company and research centre interactions and networks,
identification of services and Local Government planning support;
b. State and local partnerships, through preferred interactions with different levels of government, forward
planning and zoning for start ups and clusters;
c. Promotion and awareness through international and local marketing and dissemination of information.
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7 Potential
for Local
Government in
Biotechnology
7.1 Functions of Local Government in Victoria
There are 78 local Councils in Victoria, of which 31 are in metropolitan Melbourne and 47 in rural and
regional Victoria. Local Councils cover populations ranging in size from under 10,000 (in rural Victoria)
to over 150,000 people (five metropolitan Councils). The current Local Government boundaries are the
result of major restructuring in the mid 1990s, which reduced 210 local Councils to 78. The major
Victorian Government legislation controlling Local Government is the Local Government Act 1989,
which gives Councils the power to meet the needs of their communities and provides for accountability.50
The seven Partner Councils in this Report cover approximately 15 per cent of Victoria’s population
(24 per cent of Melbourne’s) and host about two-thirds of Melbourne’s biotechnology firms (Table 7.1).
Table 7.1: Population Base and Geographic Coverage of Sponsoring Councils

Council

Suburbs

Pop’n

Hume

Attwood, Broadmeadows, Bulla, Campbellfield, Clarkefield Coolaroo,
Craigieburn, Dallas, Diggers Rest, Gladstone Park, Greenvale, Hume,
Jacana, Kalkalo, Meadow Heights, Mickleham, Oaklands Junction,
Roxburgh Park, Sunbury, Tullamarine, Westmeadpows, Wildwood, Yuroke,

140,000

Knox

Bayswater, Boronia, Ferntree Gully, Knoxfield, Rowville, Scoresby,
The Basin, Wantirna, Wantrina South, Upper Ferntree Gully

150,000

Melbourne

City of Melbourne, East Melbourne, North Melbourne, Port Melbourne,
Kensington, West Melbourne, Southbank, South Yarra, Parkville, Carlton.

52,000

Monash

Ashwood, Burwood, Chadstone, Clayton, Glen Waverley, Hughesdale,
Huntingdale, Mount Waverley, Mulgrave, Notting Hill, Oakleigh, Oakleigh
East, Oakleigh South, Wheelers Hill

163,000

Whittlesea

Beverage, Bruce’s Creek, Bundoora, Craigieburn, Donnybrook, Doreen,
Eden Park, Eppling, Humevale, Keon park, Kinglake West, Lalor, Mernda,
Mill Park, South Morang, Thomastown, Wollert, Woodstock, Yan Yean

120,000

Wyndham

Cocoroc, Point Cook, Eynesbury, Quandong, Hoppers Crossing, Tarneit,
Laverton, Truganina, Little River, Werribee, Mambourin, Werribee South,
Mt Cottrell, Wyndham Vale

85,000

Yarra

Abbotsford, Alphington, Burnley, Carlton North, Clifton Hill, Cremorne,
Fairfield, Fitzroy, Fitzroy North, Princes Hill, Richmond

70,000

Total

780,000

Source: Council websites

50 National Public Health Partnership (2002) The Role of Local Government in Health Regulation, Melbourne,
http://www.dhs.vic.gov.au/nphp/legtools/localgov/localgov.pdf
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7.1.1 Planning in Local Government, Melbourne 2030
Local Government planning activities are regulated through the Victorian Planning Provisions,51 which are
a state-wide reference document or template for planning schemes, to ensure consistent provisions are
maintained across Victoria and that the construction and layout of planning schemes is always the same.
The Planning Provisions describe 25 types of land zonings that are covered by the Planning and
Environment Act 1987. The most recent version of the Victorian Planning Provisions introduce the
concept of an urban growth boundary for Melbourne in order to manage the expected expansion of the
city over the next 30 years.52 See Map (Figure 7.1).
The key elements of the strategy (highlighting the impacts on Partner Councils) are:
• Growth across a network of activity centres (Central Activities District, 25 nominated Principal Activity
Centres, around 79 Major Activity Centres and 10 Specialised Activity Centres). These will be the
preferred locations for future higher-density residential and mixed-use developments. Priority will be
given initially to structure planning for the centres of Sunshine, Knox City/Towerpoint, Cranbourne,
Doncaster and Narre Warren/Fountain Gate;
• More Transit Cities, including identification of Box Hill, Epping, Broadmeadows and Werribee as locations
for investigation into potential major redevelopments. Projects for higher-density development and
improved public transport at five existing metropolitan Transit Cities of Frankston, Dandenong,
Ringwood, Sydenham and Footscray;
• New major centres in Mernda, in the Plenty Valley, with possible development corridors in Hume,
Donnybrook; Caroline Springs/Melton, Ravenhall Rockbank; Werribee, Werribee West and Pakenham;
• Improved transport at stand-alone shopping centres such as Frankston, Airport West and Highpoint,
Chadstone and Doncaster. New strategic residential developments at more than 130 sites and protection
of existing suburbs through Rescode;
• Services in the outer suburbs to ensure facilities such as roads, bus services, schools, libraries and
childcare centres are provided much earlier in the development cycle.
• Identification of urban growth boundary which affects the urban/residential interface in Whittlesea and
Hume, amongst other areas;
• Protection for 12 ‘green wedges’ designated outside the urban growth boundary to protect important
non-urban uses including conservation areas, recreation, agriculture, airports, sewage treatment and
quarries;
• Networking between Melbourne and the major regional cities and rural areas.
• Building on economic strengths, protect the function of identified Specialised Activity Centres (e.g.
Monash Technology Precinct), build the core of metropolitan Melbourne as Victoria’s business and retail
heart, and complete the integrated development of Jolimont, Docklands, Southbank and the major
knowledge precinct in Carlton/Parkville.
• Strengthening port facilities at Ports of Melbourne, Geelong and Hastings including rail reservation along
the Scoresby Freeway;
• Safeguarding airports through protection for flight paths and future development options at Melbourne,
Avalon, Point Cook, Moorabbin;
• Initiatives in broadband cabling in new developments, greater energy efficiency, six major new parks
(including a continuous coastal trail from Williamstown to Werribee), new urban design guidelines,
improved supply of affordable housing and a focus on public safety and a safer city, better transport links
and planning decisions.

51 www.doi.vic.gov.au/doi/internet/planning.nsf
52 www.melbourne2030.org.au
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Figure 7.1: Urban Growth Boundary
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7.2 Networking systems across Metropolitan Melbourne
There are several groups providing linkages and consulting services across Melbourne. These include a
number of Commonwealth Government funded consultative committees and two industry associations,
details of which are provided below (Table 7.2). These and other groups provide a valuable source of
programs and linkages that could be useful for the biotechnology community. They also provide business
support continuity across metropolitan Melbourne. On the other hand, they also offer a bewildering array
of service support which could be better coordinated and marketed for a specific purpose such as an
industry sector like biotechnology.
Table 7.2: Network organisations which operate in partner Council areas

Group

Area Covered

Sponsorship/Umbrella

AusBiotech

National, with head office in Yarra and
Victorian State Committee covering
whole of State www.ausbiotech.org

Industry association, membership
available for individuals and firms

BioMelbourne
Network

Melbourne metropolitan area with
head-office in Melbourne
www.biomelbourne.org

Membership by subscription, formed by
the Committee of Melbourne, funded by
the Victorian Government

Jobs East

Boroondara, Knox, Manningham,
Maroondah, Whitehorse
www.jobseast.asn.au

Melbourne East Area Consultative
Committee, Dept Transport and
Regional Services (Commonwealth)

Melbourne
Development
Board

Bayside, Glen Eira, Kingston,
Melbourne, Monash, Port Phillip,
Stonnington www.mdb.asn.au

Melbourne Central and Southern Area
Consultative Committee, Dept Transport
and Regional Services (Commonwealth)

Melbourne West
Area Consultative
Committee

Brimbank, Hobson’s Bay, Maribyrnong,
Melton, Moonee Valley, Wyndham,
www.jobsacc.org.au

Area Consultative Committee, Dept
Transport and Regional Services
(Commonwealth)

Northern Area
Consultative
Committee

Banyule, Darebin, Hume, Nillimbuk,
Moreland, Whittlesea, Yarra
www.northernacc.com

Area Consultative Committee, Dept
Transport and Regional Services
(Commonwealth)

7.2.1 Area Consultative Committees and funding
A major part of the funding for these consultative committees comes from the Commonwealth
Government Area Consultative Committees (ACC) Program through the Department of Transport and
Regional Services (DOTARS). There are over 56 ACCs across Australia intended to stimulate regional
economic development, employment and service delivery across government, business and the
community.
These ACCs, and other groups across Melbourne, provide services to build knowledge and skills in the
business community and focus on important local. Jobs East, for example, provides programs for
business retention and expansion, incubator feasibility studies and assistance to targeted industries.
Specific programs relate to young workers, indigenous people and women in south east Melbourne. The
Northern Area Consultative Committee facilitates interactions between the Hume City Council and the
City of Whittlesea in youth employment and other programs. The Northern Industry Education and
Training Link provides networking for over 2400 members across northern Melbourne. The southeast
region of Melbourne has linked a group of local Councils under the QR11 banner to market the area as a
centre for small manufacturing business.
The Regional Assistance Program (RAP) is a major funding source of particular relevance to Local
Government. This is designed to fund initiatives identified by the ACCs and elsewhere which encourage
business growth and creates sustainable jobs. It provides annually about $30 million seed funding for
quality projects of value to the community. The Commonwealth Government Small Business Enterprise
Program provides further funding for specific purposes and focuses on rural activities.
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7.2.2 AusBiotech and BioMelbourne Network
AusBiotech is a national organisation focussed on biotechnology and medical devices with a head office
in Melbourne and an active Victorian chapter. AusBiotech is the peak body in biotechnology in Australia
and provides a range of linkage services and national policy and lobbying advice. Through the local
organisation, AusBiotech provides seminars and mentoring for local businesses.
The BioMelbourne Network, established in 2003 and funded by the Victorian Government and the City of
Melbourne, provides linkages across metropolitan Melbourne. It has connections to different industry
sectors through the Committee of Melbourne and its membership receives referral services, forums and
information on events. The network promotes Melbourne as a major biotechnology centre in the Asia
Pacific region.

7.2.3 Other organisations
Other private or not-for-profit organisations operate across Melbourne and are often marketed to the
business community through Local Government. Most of these are not coordinated to provide a service
to a specific business sector such as biotechnology but focus on issues that are particularly relevant to
start up companies. For example, Information City is an initiative funded by the City of Melbourne with
a focus on IT and communications but also targeting business development in bioinformatics and
biotechnology related IT. The Monash Enterprise Centre provides a business incubator centre and
together with the Small Business Counselling Service provides support for emerging businesses.
Numerous business consultants operate across Melbourne and may have an affiliation with their Local
Council. A number of Business Enterprise Centres operate across Melbourne and are embedded in the
TAFE system.
Biocomm International, with funding from the City of Melbourne, is newly formed to facilitate technology
transfer from research institutions and to provide seed funding. Nextec, also funded by the City of
Melbourne provides incubation of new IT enterprises with a recent focus on biotechnology companies.
There is clearly an opportunity for a group to provide some coordination or mapping of small business
services across Melbourne and this could be valuable to emerging biotechnology start-ups.

7.3 Council Profile - Hume City Council
7.3.1 Hume City Council overview
Hume City Council has a population of about 142,000 people with an annual growth rate of 3.1 per cent.
About 29 per cent of the population is under 18 and 6.5 per cent are over 65. Unemployment in Hume City
Council is relatively high at 8.8 per cent (2000/2002) compared to the Melbourne average of 6.2 per cent.
Hume City Council has an area of 503km2, of which the majority is rural but with strong industrial and
commercial activity in the south east. It is about 20km from the Melbourne CBD and, due to major arterial
roads and improved road infrastructure across Melbourne, there is ready access to the city, the airport
and the link roads interstate. The Victorian Government 2030 expansion plan will impact the city planning
where major corridors of population are to be interspersed with green areas.
The main road north through Victoria, the Hume Highway, passes just inside Hume City Council’s eastern
boundary and a major ring road links it to manufacturing centres such as Dandenong and Kingston.
Tullamarine airport is the main 24 hour airport in Australia. Therefore Hume City Council is a major
transport hub for Melbourne and the transport industries corridor makes up 20 per cent of the economy,
with manufacturing accounting for 40 per cent. The other major industry in Hume City Council is the
automotive industry and its suppliers, representing 15 per cent of economy. Major manufacturers employ
15 per cent of the workforce and a further 20 per cent are employed in jobs supplying to these firms.
Significantly, the manufacturing industry is increasing in technology sophistication and there is potential
for overlap of suppliers and services with life sciences, for example, in robotics, manufacturing and IT.
Other important aspects of Hume City Council’s economy are:
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• 20 per cent of jobs in automotive components. This area has major export potential and has undergone
major changes to bring export markets.
• Agriculture, predominantly cropping and grazing (2-4 per cent of economy) with horticulture a major
activity. There are opportunities for more intense agriculture such as wineries.
• Food processing including Kraft (biscuits), Nestle (confectionery), Better Foods (confectionery) plus many
small importers and packagers.

7.3.2 Hume City Council economic development activities
Hume City Council’s Economic Development Unit has the responsibility to co-ordinate development and
implementation of the Economic Development Strategy and to attract inward investment to the City. It
helps firms with site selection, liaises on their behalf with utilities and effects introduction to local
services. The Economic Development Unit also arranges regular business breakfasts, seminars and
training and provides access to other on-line resources.
Hume City Council is developing a number of business parks in key locations such as Broadmeadows
(Northcorp), Tullamarine (Global Business Park and Melbourne Airport Business Park), Somerton (Austrak
Business Park) and Campbellfield (National Business Park). Many of its key relationships are with
developers and larger firms. Its priorities include development of the automotive industry, which is
already well established in the region, and the food industry, which can take advantage of an excellent
transport infrastructure.

7.3.3 Bioscience status
The largest biotechnology and life science company in Hume is the blood fractionation plant of CSL
Limited but there are also a number of smaller companies in food and agriculture. In addition, several
companies manufacture foods in large volume plants and the wine industry in Hume City Council is
growing significantly (Table 7.3 and Figure 7.2).
Table 7.3: Biotechnology and biotechnology-related Firms in Hume

Company Name
Agriculture Victoria Services

Map Ref.
13

Company Name

Map Ref.

Crystal Healthcare

119

Anadis

179

CSL Bioplasma

173

Applied Biotechnologies

252

Micronized Foods

162

Cognis Australia

164

Southern Dental Industries

116

Source: Project Database. Map references align with numbers on Figure 7.2

Despite the lack of significant biotechnology research centres, many manufacturers of high technology
equipment operate in Hume City Council and provide extensive know-how in large scale, sophisticated
manufacturing.
CSL Limited is the largest and most profitable life science company in Australia and the blood
fractionation plant is of world standard. Other biotechnology companies aspire to be like CSL in their
capability to manufacture product for sale to export markets and to generate profit. Although the head
office of CSL is in Parkville (The City of Melbourne), the Hume plant employs over 200 people and
generates the company’s profit. Unfortunately, few companies in Melbourne are expected to reach this
capability in the near future although new companies locating to Melbourne from elsewhere could do so.
In addition, the know-how in high technology manufacturing, for example in electronics and robotics, will
transfer to new biotechnology manufacturing and there could be a need for the knowledge-based
processing involved. The location of the road and rail transport hubs in Hume City Council do not provide
a great benefit to the biotechnology sector, except for possible air transport of fragile products such as
biotechnology pharmaceuticals worldwide.
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The Victorian Institute of Animal Science has a facility in Hume City Council (map ref. 116) but its main
R&D centre in is Wyndham. Local Kangan Batman TAFE offers training in aviation, plastics and transport
plus other related industries.
The small number of companies and survey respondents from Hume precludes more detailed analysis
of company trends in the region.
Figure 7.2: Spatial Distribution of Hume Biotechnology Centres and Firms

7.3.4 Bioscience opportunities in Hume City Council
In many ways the Hume City Council is limited in its scope to expand its biotechnology industries but
there is potential for it to attract companies as they outgrow existing facilities or move manufacturing
to Melbourne from elsewhere.
Major advantages of Hume City Council to the life science industry are its ‘scale up’ and high volume
manufacturing capability and the presence of large ‘greenfield’ areas at competitive prices for company
expansion, which is different to most other parts of Melbourne. Proximity to major companies in the food
industry into which some biotechnology products and new technologies will go is likely to be an
advantage for some companies.
It is unlikely biotechnology industries in Melbourne will need this expansion capability immediately
but may do so as the industry grows and starts to introduce downstream processing and volume
manufacturing. For example, companies now undergoing early stage product development located in
expensive sites close to universities or technology originators will need to find sites at more acceptable
cost if they are to manufacture and package products. This capability for expansion in the inner city
is limited.
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Hume City Council’s capability in sophisticated manufacturing (packaging, robotics, specialist processing,
IT, transport) and in some specific areas in life science (food processing) is expected to build on the
overlapping technologies with life science industries. As the bioscience industry grows and requires more
downstream commercial processing there will be a greater need for the expertise available in these other
sectors. More specialised training will be needed in the future for most biotechnology manufacturing and
this will need to be specially introduced except if there was a collaboration with CSL.
Hume City Council is exploring the value of clusters of companies and technology parks to encourage
small high tech businesses in food processing, metal manufacturing and transport (road, rail,
warehousing) reflecting the major industry mix. The food industries represent a significant opportunity to
link late stage processing and manufacturing with bioscience firms in other Local Government areas. The
presence of the CSL blood fractionation facility is seen as a potential centre for the establishment of a
cluster of related industries, which may capitalise on the proximity to this major pharmaceutical
manufacturer.
Companies in the City must handle waste effluent and, through effective management, deliver high
quality water to other sites. There is some potential to use more sophisticated biological systems to
handle wastewater.

Box 6: Case Study - CSL Limited Blood fractionation plant
Completed in 1992, the CSL plant was established in Hume City Council because the site was used for
many years as a CSL farming property to make animal based vaccines and they recognised that a large
scale plant may be needed. In many ways, CSL operates independently of the surrounding environment
and local residents receive little benefit. Most supplies are sourced internationally, commensurate with
health industry standards.
CSL employs about 500 people who travel from many locations in Melbourne. The company’s skill base
is sophisticated for pharmaceutical product manufacturing and they do not rely on local sources for
people or training. Most people have tertiary qualifications and receive intensive in-house training in
management including Good Manufacturing Practice and regulatory affairs; disciplines which are not
offered in local institutions such as TAFE.
Major issues for the company are reliable sources of water and power, support for the majority female
employees through local amenities, and better transport to the facility from across Melbourne. Barriers to
growth are global and not local. Hume City Council has traditionally looked on CSL as a major
independent company in the municipality and there has been little contact between them as well as little
interaction with other local suppliers, except through the transport hub for distribution of product.
CSL may benefit from a technology precinct in the region to build relationships with like firms. This could
include training facilities and a conference centre with accommodation and shared staff resources.
However, CSL has an intense focus on its area of business and, with the head office elsewhere, such
interaction may be minimal.
CSL would also benefit from a train station closer to the facility to assist staff coming to work and better
staff amenities which could be developed together with other companies. . With the majority of staff
being women in their 30s, and most coming from outside Hume City Council to work, improved facilities
would encourage better relations with the company and the City.
CSL is the largest bioscience company in Australia and reputedly the most likely to achieve international
status as a pharmaceutical company. However, due to the nature of their work, there has been little scope
for close ties to Hume City Council. As biotechnology companies strive to become stronger and build
manufacturing, Hume City Council’s experience with CSL may be replicated in other areas in Melbourne.
If the City can become more involved in supporting these industries they will be an example to other
municipalities growing a biotechnology sector. There are a number of things Hume City Council can do to
support the industry. However, biotechnology still represents a small part of the industry and economy of
the City compared to transport, automotive, food and general manufacturing.

Bioscience to
56
Bioindustry

7.4 Council Profile - Knox City Council
7.4.1 Knox City Council overview
There are approximately 148,000 residents in Knox, which is developing new strategies to support the
changing demographics in the municipality toward a more skilled and academic population. About 15.6
per cent of the population of eastern Melbourne has a Bachelor Degree or higher and over 35 per cent
have tertiary qualifications. Unemployment in Knox is low at 5.3 per cent (2002) compared to the
Melbourne average of 6.2 per cent
Knox City Council is mainly residential but with light industrial and commercial uses and rural activities in
outer regions. Its proximity to rural areas extending to the Dandenong Ranges provides a range of
residential living styles and potential for industrial expansion on ‘greenfield’ sites. Initiatives have been
focussed on the availability of land at Scoresby/Rowville with sympathetic zoning, competitive land prices
and an active program of redeveloping under-utilised sites.
A major arterial road, the Scoresby Freeway, linking Knox with Ringwood and Frankston is being
constructed with completion due in 2008. This will complement the existing Eastern Freeway and Monash
Freeway providing access to the Melbourne CBD and other areas of Melbourne. There is, consequently,
ready access to the CBD, the airport and the link roads interstate despite being on the eastern fringe of
Melbourne. Further public transport systems are planned.
There are about 7000 businesses in Knox City Council and the main industries by output are
manufacturing (32 per cent), wholesale (14 per cent), property and business services (10 per cent) and
retail (8 per cent). These sectors also showed most recent growth in employment.
The Bayswater/Yarra/Merinda industry audit identified 1900 firms in electronics, engineering, IT and
related manufacture. Food processing has been identified as a key growth area. Unilever Food head
office is located in the region and food equipment manufacture and other machinery and equipment
capitalise on an engineering skill base.

7.4.2 Knox City Council economic development activities
A major economic development focus of Knox City Council is the Scoresby/Rowville industrial area which
has been rezoned from industrial to business to encourage location of more high technology companies
in specialised facilities such as office activities, showrooms and high tech firms.
The City recognises it needs to act regionally through the private sector to bring long-term sustainable
benefits to the area. Knox City Council has relationships with a number of surrounding regional
municipalities. A strategic action plan has been completed for the Bayswater/Bayswater North area
focusing on small industrial land stock. Knox is also part of Melbourne South East, which is a regional
economic development group that seeks to increase economic development opportunities in 11 Local
Government areas. Knox City Council also provides a variety of business support functions to help
manufacturing companies.
The City is aiming to benefit from its location adjacent to the Monash Knowledge Precinct and in
particular to identify potential new jobs that may arise from location of the Synchrotron next to Monash
University on the western boundary of the city. Knox enjoys a good environment for housing and has
room for expansion of the technology companies emanating from the Monash campus and surrounding
areas and for service companies.
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7.4.3 Bioscience status
Knox City Council has several major bioscience companies and research centres within the municipality
and a strong base for manufacturing in the biotechnology and health sectors through its proximity to
major regional research facilities and business growth centres.
The main research activity in Knox is at the Institute for Horticultural Development (part of the
Department of Primary Industries - refer to case study) and the Swinburne University of Technology
Wantirna TAFE campus, which has a focus on engineering, business administration, IT and horticulture.
Knox City Council has a small group of 15 biotechnology / devices firms (Table 7.4 and Figure 7.3) in a
mix of bioscience sectors mainly concentrating on human therapeutics and diagnostics. It is a
manufacturing centre and several life science and pharmaceutical firms in the region are relatively large.
Both GlaxoSmithKline and IDT are major pharmaceutical manufacturers with significant physical plant
and commitment to the location.
Table 7.4: Biotechnology and biotechnology-related firms in Knox

Company Name
Applied Biosystems
Baldwin Medical and Veterinary
Devices (Australia)
Bayer Australia Diagnostics Group

Map Ref.
104

Company Name

Map Ref.

GlaxoSmithKline Australia

168

54

Institute of Drug Technology
Australia

182

72

Medical Concepts Australia

56

Chemicon Australia

250

MiniFab (Aust)

149

Connetics Australia

117

Southern Dental Industries

116

DNA Solutions

144

Kodak(Australasia) Pty Ltd

70

Trewavis Surgical Instruments

91

Fairmont Medical Products

62

Source: Project database. Map references are the same as those in Figure 7.3.

There are few core biotechnology firms in the region but they are relatively long-established, being on
average eight years old. Devices firms average 25 years of age. There are few research spin-offs, due to
the absence of a major research institution in the immediate vicinity (The City of Monash spin-offs tend
to stay in the Monash area).
There are several business parks providing serviced greenfield sites for business expansion. For example,
the MiniFab microtechnology polymer fabrication facility in Scoresby/Rowville Business Park links new
manufacturing and biotechnology technologies and provides wet lab space for product development.
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Figure 7.3: Spatial Distribution of Knox Biotechnology Centres and Firms
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The average size of respondents to the survey53 was 60 staff, of which about 20 per cent were in R&D.
There were four respondents with turnovers near $40-$50 million. Respondents’ main sources of income
were sales of products manufactured in Australia (32 per cent) or importing and distribution (35 per cent).
None received any licensing income and few exported, although most identified growth opportunities
overseas and had plans to enter these markets by partnering with other firms.
Respondents to the survey cited cost as the most important factor influencing the choice of their current
location, followed by transport and infrastructure. There was also a strong preference for staying in the
same area as the company expanded.
According to survey respondents, the majority of the top three suppliers to firms in Knox City Council
were elsewhere in Australia or overseas (primarily reagent and component inputs) (Table 7.5). However,
firms relied on local suppliers of IT, business and legal / IP services and R&D.
Those firms with export capability reported all of their largest customers were overseas. The largest
customers were pharmaceutical firms, followed by R&D institutions and distributors. Customers within
Melbourne were in regions outside Knox City Council and its adjacent Councils.
Table 7.5: Type and Scale of Customer/Supplier Linkages for Respondents in Knox

Scale of Link (no.)

Type of Link

Melbourne

Elsewhere
Victoria

Elsewhere
Australia

Overseas

Target
of link

Supplier

4

2

6

4

Reagents and components

Customer

5

0

3

10

Pharmaceutical firms

Source: Survey (n=7)

7.4.4 Bioscience opportunities in Knox City Council
The proximity of the Knox City Council to the Monash University campus, the Monash Medical Centre,
the future synchrotron and high growth companies co-locating with these centres should drive business
growth into the City. Knox City Council is keen to attract companies and build links to existing companies.
It also offers high quality housing in outer rural areas.
The City already has major Australian pharmaceutical manufacturing facilities through the presence of
GlaxoSmithKline and IDT. These companies provide an important skill base in pharmaceutical
manufacturing and international regulatory affairs. There are also major firms that could provide inputs
to biotechnology manufacturing expansion such as AMCOR Packaging, Pacific Dunlop and many small
firms with platform and complementary technologies and services.
The Institute for Horticultural Development is a major asset in the municipality and provides both an
opportunity to develop new commercial products and an attractive location close to the centre of the city.
Although occupying prime land, it is a good signal to the community that life science in agriculture is part
of the urban community and not a threat, as is sometimes represented in press. Greater use could be
made of the Institute for events to raise public awareness of responsible biotechnology and the potential
for commercial horticultural development.
Further support for the establishment of service businesses directed at local bioscience companies would
be consistent with the activities of Knox City Council in promotion of small business. The presence of
Applied Biosystems in the City is an example of the type of business that is becoming essential to growth
of the sector since it supplies cutting edge equipment to research centres and companies across
Melbourne. Making links from local SMEs to neighbouring industries and to larger service providers will
help build a local service sector.

53 There were 7 respondents from Knox Council region but only 2 biotechnology firms, so both biotechnology and devices results have
been added for this analysis.
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Box 7: Case Study - MiniFab and Wilkore
A local property developer, Michael Wilkinson privately develops real estate for biotechnology and
related industry in the Cities of Knox and Monash. Wilkore is a property development company
establishing the Caribbean Gardens technology park in Knox City. Wilkore, Swinburne University and the
property financiers Caribbean Gardens, set up MiniFab to source and develop microtechnology for use in
biotechnology and other applications. Wilkore has recently proposed developing an industrial park
adjacent to the synchrotron facility to capture some of the expected spin-out companies.

Box 8: Case Study: Institute for Horticultural Development
Funded by the State and Commonwealth Governments and revenue from commercial activities, the
Institute has close connections with research centres and companies in Melbourne and overseas that
focus on post-harvest treatment of fresh flowers and general horticulture. The facility provides a skill
base in food safety, molecular diagnosis of plant diseases and pest resistance of crops, with training for
the nursery industry on disease detection. The facility is establishing a link with Box Hill TAFE to move
hotel training facilities on site (which will expand from 200 to 1000 people) and there are plans to expand
the facility to develop a Science and Technology Precinct with common facilities for like organisations.
Revenue is generated by pest diagnostics, advice on horticulture, courses to nurseries and the public and
varietal development and breeding. The Institute has an association with the CRC for Food Packaging and
agreements with the Universities of California and Maryland on FDA regulations.
The Institute has a close relationship with Knox City Council, which has its chambers adjacent to the
facility. Both organisations see the relationship as mutually beneficial and have developed an MOU
between them. The City sees benefits in having a science centre and over 200 scientists in the area.
They have worked on several proposals together.

Box 9: Case Study - Vitapharm relocates to a larger site in Knox
in 1998 as a small developer of reagents for protein stabilisation and for transdermal delivery of drugs.
The parent company is Hong Kong-listed company Vital Biotech. Vitapharm has occupied a site in
Monash but will move to a larger site in Knox City Council to undertake manufacturing and clinical trials.
The company intends to buy a site and considers Knox City Council sufficiently close to the City of
Monash and sources of skilled people. They believe barriers to growth are regulatory affairs and
Australian Quarantine Inspection Service (AQIS) permits for the import and export of materials.
They would see clusters of companies an advantage to pool resources and access services.

Box 10: Case Study - IDT Limited
started as a spin-off from the Victorian College of Pharmacy and acquired the development arm of the
Nicholas Company to manufacture products for clinical trials. IDT is now established as a niche drug
manufacturer and employs about 120 people, 80 per cent of whom are graduates (including 60 PhDs).
Additional training is provided in-house. Many staff live locally but most come from outside Knox City
Council. Their priorities for the location reflect earlier activities of the company but access to top staff is
essential. They operate a ‘stand alone’ business with international markets. Barriers to growth are related
to access to global markets. They have little need for co-location of other like businesses and for local
services and do not use external research facilities. IDT owns its property and has good, long-standing
relations with Knox City Council, involving them in planning activities.
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7.5 Council Profile - City of Melbourne
7.5.1 City of Melbourne overview
With a residential population of 57,000 people and a daytime population of about 567,000 people, the City
of Melbourne is Victoria’s centre for community and business activity. The City’s residential population is
growing at 7.6 per cent and projected to be 70,000 by 2010. The City of Melbourne covers approximately
36.5km2 and includes about 15,000 businesses, mainly in retail and wholesale, manufacturing, finance,
insurance, property and business services, education, health and community services. It is the centre of the
Melbourne metropolitan area, which covers about 8,800km2 and has a total population of 3.4 million people.
Due to large infrastructure investment and consequent improved road infrastructure across Melbourne,
there is ready access to and from the city and the airport through arterial and new freeway systems.
The City of Melbourne has a close and active working relationship with the Victorian Government and
sees its key role in helping to develop the greater Melbourne metropolitan area as a world centre for the
biotechnology industries. The City has an effective record of support and linkages closely aligned to that
of the Victorian Government.

7.5.2 City of Melbourne activities
The City of Melbourne was Victoria’s first Local Council, established in 1842. The main business activities
of the City are business services, retail, IT services, government and light manufacturing. The City of
Melbourne has developed the brand ‘Thinking Melbourne’ which over-arches its campaign to identify
business opportunities linked to the City’s research capabilities.
Through the Sustainable Business & Trade Development Unit and the Sustainable Policy and Planning
Unit, the City has identified biotechnology as a major policy focus. Policy documents include:
• The City Plan 2010 published in 2001 and accompanying corporate and planning tools comprising the
Corporate Plan (three year actions) and the Annual Plan and Budget (as a resource allocation plan) and
Municipal Strategic Statement;
• The commissioned BioAction Plan defines the City’s strategic role in aiding the development of
biotechnology industries and was approved in November 2001;
• The Melbourne BioAgenda 2002 was adopted in November 2001;
• The Economic Development Statement 2002/2003;
• Draft Statement of Purpose for involvement in the biotechnology industries.
The main strategic directions in the City Plan 2010 include:
• Growing Melbourne’s competencies as a globally-recognised, entrepreneurial and competitive
‘Knowledge City’;
• Enhancing the City’s reputation as a ‘start- up city’ by supporting the establishment and growth of small
to medium sized businesses;
• Developing and sustaining a world class retail experience within the City core;
• Developing sustainable industrial clusters in advanced manufacturing and logistics.
The Bio Agenda identified actions for collaboration by the City of Melbourne with the private sector and
the Victorian and Commonwealth Governments. Actions are grouped into three areas: a) programs to
facilitate and support development of biotechnology businesses; b) linkages to facilitate links within and
between industries; and, c) a culture to facilitate awareness and knowledge about biotechnology in the
community.
As a consequence of these and other strategies, recent economic development activities by the City of
Melbourne have included:
• Support for Bio21 Precinct development in Parkville, now under construction;
• Support for the Melbourne Bioscience Business Development Centre (Nextec Bioscience) ($80,000);
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• Establishment of the BioMelbourne Network with Council establishment ($57,000) and Victorian
Government maintenance ($750,000) funding as well as continued support in trade development
programs ($80,000);
• Linkages with AusBiotech, Committee for Melbourne;
• Small Business Development Program assists the formation of new businesses from university and
institutional research;
• The City of Melbourne led delegations of biotechnology businesses and scientists to BIO 2000 (Boston),
BIO2001 (San Diego) and BIO2002 (Toronto) international conferences and missions to major centres with
interest in biotechnology;
• Business Development Office was established in San Francisco to focus on biotechnology in conjunction
with the Victorian Government and further centres are being negotiated;
• Biotechnology information kits available to schools (with the Victorian Government);
• Sponsorship of various industry business development and networking events over the past three years;
• Sponsored a biotechnology prize for RMIT Business Planning Competition and the 2002 Melbourne
University Entrepreneur’s Challenge;
• Sponsorship of Sister City relations with other biotechnology centres such as Boston and Osaka;
• Support linkages between business community through networking events, sponsorship of the
Melbourne Biotechnology Business Technology Centre and entrepreneurship training workshops.

7.5.3 Bioscience status
As the capital city of Victoria and second largest city in Australia, the City of Melbourne is a major centre
for finance, retail, business services and communications and transport activities. It is a focus for growth
of the knowledge based economy, especially in biotechnology and has links to international centres. It is
a Sister City to Boston, Osaka, Tianjin, Thessalonika and St Petersberg. The main industry sectors in
Melbourne are property and business services (19 per cent), finance and insurance (15 per cent), public
administration (9 per cent) and health services (7 per cent).
The major strengths of Melbourne in biotechnology stem from its pre-eminent position in medical
research within major university and hospital based research institutions. For example, major centres for
research and academic activities in Melbourne and Victoria are the University of Melbourne, CSIRO, RMIT,
WEHI, Howard Florey, Murdoch Institute, MacFarlane Burnet Institute and Peter McCallum Cancer Institute.
There are almost 60 companies identified with a primary interest in life science and a number of
companies directly servicing this sector. Although life science and biotechnology companies are generally
small and few of these manufacture products, this is seen as a major high technology growth area with
opportunities to build on the expertise and location of the City’s research base and other health and
education centres.
Some strengths of the City of Melbourne in biotechnology are:
• Approximately 60 per cent of firms work primarily in human therapeutics which is the primary strength of
the research sector in Melbourne.
• There are strong linkages between companies and research institutions generally originating over many years.
• Additional research strengths are in medical and health sciences, agriculture and clinical trials.
• The City of Melbourne is the headquarters of Australia’s largest life science company, CSL Limited.
• Established sister city relationships with key biotechnology regions (especially Boston and Osaka).
• Existing and developing networking activities through AusBiotech, Biocomm International, Melbourne
Biotechnology Business Development Centre and the BioMelbourne Network.
A large of number of major research institutions, universities, medical research institutes and CSIRO
laboratories are located within the boundaries of the City of Melbourne (Table 7.6 and Figure 7.4). The
City boasts significant medical research capability and is recognised internationally from decades of
world-class research.
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Table 7.6: Major Research Facilities in City of Melbourne

Name
Baker Heart Research Institute

Map Ref.
9

Biomolecular Research Institute

11

CRC for Cellular Growth Factors

28

CRC for Cochlear Implant and Hearing Aid Innovation

29

CRC for Innovative Dairy Products

34

CSIRO Animal Health

45

CSIRO Health Science and Nutrition

51

Howard Florey Institute of Experimental Physiology & Medicine

68

Ludwig Institute for Cancer Research

80

MacFarlane Burnet Centre for Medical Research

83

Melbourne University Centre for Animal Biotechnology and Centre for Equine Virology

21

Melbourne University Centre for Plant Cell Biology

100

Mental Health Research Institute

84

Murdoch Institute for Research into Birth Defects

88

National Aging Research Institute

91

Neurosciences Victoria

94

Peter MacCallum Cancer Institute

98

University of Melbourne Dept of Pharmacology

64

Victorian College of Pharmacy

115

World Health Organisation Collaborating Centre for Influenza

123

CSIRO Molecular Science-Biomolecular Research Institute

56

Centre for Animal Biotechnology

15

Arthritis Foundation of Victoria Centre for Rheumatic Diseases
Heart Research Centre
Royal Children’s Hospital Research Institute

2
67
107

Joint Facility for Food Animal Research

76

Parkville Bioinformatics Consortium

96

Vision Metrology Services Unit
Micro-Analytical Research Centre

121
85

CSIRO Mathematical and Information Sciences

55

Centre for Behavioural Research in Cancer

17

Victorian Breast Cancer Research Initiative

114

Australian Research Centre in Sex, Health and Society

8

Bionic Ear Institute

12

Human Communication Research Centre

69

Museum of Victoria

89

CRC for Micro Technology
Walter and Eliza Hall Institute of Medical Research
Map references align with those in Figure 7.4.
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37
122

Figure 7.4 Spatial Distribution of City of Melbourne Biotechnology Research Centres

The City of Melbourne is host to many high quality biotechnology firms, which have spun out of a range
of research institutions in the area and has the potential to develop more companies and commercial
linkages (Table 7.7 and Figure 7.5). About 25 per cent of Melbourne’s biotechnology firms lie within the
City boundary.
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Table 7.7: Biotechnology and biotechnology-Related Firms in City of Melbourne

Company Name

Map Ref.

Acrux Limited
AgSeed Research (Division of Monsanto)

59
26

Company Name
Innovonics
Kryokor

Map Ref.
87
89

Angiostar

203

MedSeed

123

Ausgenics

225

Melbourne IVF

167

Auspep

241

Mercy Tissue Engineering

171

Australian Genome Diagnostics

160

Monsanto Australia

Autogen

228

MuriGen

262

Bio Nova International

178

Neurosciences Victoria

237

BioDiem

213

Optech Diagnostic and Surgical

94

Biogreen

48

Orica Australia

51

Biota Holdings*
Biotechnology Ventures

217
39

16

Pargenex Pharmaceuticals

221

Pharmasafe

216

Bonlac Foods

220

PlantTech

25

Calibre Biotechnology

257

ProBio International

40

Cardiac Science Australia

102

Schumacher Pharmaceuticals

174

Cell Therapies

259

SciBAC

226

Centre for Development of Cancer Therapeutics 229

Seed Grain Biotechnology Australia

41

Cervax

180

Shedden Uhde

28

CogState

103

Siemens Ultrasound

133

Cryptopharma

196

Solagran

169

CSL

181

Starpharma Pooled Development

230

Cytoscreen

260

Technology Commercialisation Entity

227

Dendritic Nanotechnologies

204

Thomson Scientific Instruments

Eiffel Technologies

214

Thorgard Pharmaceuticals

Epi Tan

212

Tocovite

76
222

ES Cell International

184

Viralstar

205

EvoGenix

176

Vita Life Sciences

219

Hatchtech

197

Vital Health Sciences

215

Hepatope

223

PinnacleVRB

Hexima

50

27

Source: Project database; *Biota Holdings has announced its intention to move its head office to co-locate with its
existing laboratories in Monash University in the near future. Map references align with those in Figure 7.5

Overall, 65 per cent of the biotechnology firms in Melbourne City Council are concentrated in human
therapeutics followed by agric/biotechnology, representing 16 per cent of firms. These are clustered
around research institutions. About 65 per cent of biotechnology firms within the City are spin-offs from
research institutions, compared to 45 per cent across Melbourne.
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Figure 7.5: Spatial Distribution of City of Melbourne Biotechnology and Biotechnology-related firms

While biotechnology firms in the City of Melbourne have an average age of about nine years, research
spin-offs in the region are on average three years old. These younger firms might need access to
business services and other advice to help them establish.
54 13 respondents were from Melbourne Council region
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The average number of respondents to the survey54 was less than one staff member per firm. All
respondents had less than $10 million turnover and most relied heavily on sales of IP and services rather
than manufactured products. About one-third of respondents were seeking growth through an alliance
with a customer, while a further third were expecting organic growth through exports. The main gap in
information needs identified by respondents was access to market information (38 per cent).
Respondents to the survey stated proximity to research institutions was the most important factor
influencing their current location. However, space is at a premium in the Parkville area, where most new
firms are located, so it might be expected that as these firms grow they will need to move to other
locations. However, the preference for half the respondents is to stay in the same, or an adjacent, area.
According to respondents, about one-third of the top three suppliers to firms in the City of Melbourne
were located in other parts of Melbourne, with the next largest group located overseas (Table 7.8). The
main suppliers were reagents and components and R&D services (32 per cent each). Over half of the
Melbourne-based suppliers were from within the Melbourne City Council region.
Half the top three customers were based overseas, followed by firms elsewhere in Melbourne (11 per
cent). The largest customers were other biotechnology firms. Overseas customers were based in the USA
or Europe.
Table 7.8: Type and Scale of Customer/Supplier Linkages for Respondents in Melbourne

Scale of Link (no.)

Type of Link

Melbourne

Elsewhere
Victoria

Elsewhere
Australia

Overseas

Supplier

11

2

3

5

Customer

2

1

7

11

Target
of link
Reagents, components and
R&D services (32% each)

Source: Survey (n=8)

7.5.4 Bioscience opportunities in the municipality
Melbourne City Council already has a strong program of support and integration into the biotechnology
scene in Victoria and close relations to the Victorian Government. Due to the strength of the City in terms
of current activity and the location of research and industry within the municipality, many future
opportunities relate to expanding its influence to greater Melbourne. This would build viable global
companies in the region to capture the technology generated by the research institutions and allow local
companies to expand.
Melbourne City Council should continue the implementation of its Melbourne BioAgenda, which commits
the City to industry development support in promoting business development, networks and links, and
community awareness.
Such support could be enhanced in several ways. Opportunities include:
• Strong sponsorship of the current program with other local Councils.
• Enhanced support for industry networking opportunities and business skills development for research
institutes and small firms.
• Infrastructure assistance could be made to facilitate and support the linkage of agriculture and veterinary
research in Wyndham and Whittlesea with the academic centres at Melbourne University.
• Build stronger relationships with the research institutes and understand, anticipate and respond to the
needs of spin out companies being formed.
• Support and facilitate biotechnology infrastructure developments around the Parkville precinct, such as
Bio21.
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Box 11 : Case Study - Biota Holdings
Biota Holding started as a spin-off from CSIRO in the mid-1980s and listed on the Australian Stock
Exchange in 1986. Biota’s therapeutic focus is infectious diseases and inflammation. It operates by
outsourcing certain services and aims to form alliances that help it bring its products to market as quickly
as possible.
Biota has two products on the market, both developed through an alliance with GlaxoSmithKline. The
first product is FLU OIA(r), an influenza diagnostic which enables medical practitioners to test patients
during a consultation and receive the results in 15 minutes. The second product is Relenza™ (Zanamivir),
a new class of antiviral drugs which are effective against influenza. Relenza™ prevents the spread of
influenza from one cell to another within the respiratory tract. To target the site of infection directly,
Relenza™ is inhaled into the airways where the flu virus replicates.
Biota has a number of other projects in the pipeline including treatments for the common cold,
respiratory syncytial virus and a second generation influenza treatment. In 2001 Biota acquired US firm
NuMax Pharmaceuticals Inc. and has now established a new drug discovery program in the field of antiinfectives under a U.S. based subsidiary called Biota Inc.
Biota has its head office in Melbourne and laboratories at Monash University. The company is in the
process of moving its entire office to the Monash site.

7.6 Council Profile - City of Monash
7.6.1 City of Monash overview
The City of Monash has a residential population of 163,090 people and 11,500 businesses. These
businesses provide around 90,000 jobs predominantly for residents of the municipality and Melbourne’s
south eastern region. This represents over 17 per cent of jobs in Melbourne’s south east region and about
six per cent of jobs in the metropolitan area.
The City is dominated by the following four employment sectors:- retail and wholesale trade,
manufacturing; financial, insurance, property and business services and education, health and
community services. Together these sectors account for 83 per cent of all jobs in the City of Monash.
About 20 per cent of residents have a post secondary school degree or graduate diploma. The City of
Monash is a major centre of economic activity in Australia. It is located in Melbourne’s east and is an
attractive residential area. Due to improved road infrastructure across Melbourne, there is ready access to
the CBD, airport and Port of Melbourne through south eastern arterial and new freeway systems.
There are almost 40 companies identified with a primary interest in life science and a number of
companies directly servicing this sector. Although life science is a minor component of businesses in the
municipality, it is seen as a major high technology growth area to build on the expertise of Monash
University, Monash Medical Centre and other health and education centres in the municipality. There are
four public and private hospitals in the City of Monash as well as specialist clinics, surgeries and health
centres. The City is home to the Monash Technology Precinct and is recognised as a high technology
hub. There are about 350 business service companies and 370 computer consultancy service companies
in the City of Monash with a number of new business parks established on greenfield sites or refurbished
older buildings.
The main industry sectors in the City of Monash are:
• Retail and wholesale trade (25 per cent), mainly machinery and equipment wholesaling, chemical
wholesaling, building supplies.
• Manufacturing (23 per cent), mainly printing, fabricated metal products, automotive components,
electronic equipment.
• Finance, property and business services (19 per cent) including computer consultancy, research and
banking.
• Education (15 per cent) due to Monash University and other academic centres.
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The City of Monash is located about 20 km from the CBD and is the key gateway to the south east region.
About 80 per cent of the workforce in Monash comes from within the City or adjacent to and it is 52 per
cent self sufficient with major headquarters and facilities in the area.

7.6.2 City of Monash economic development activities
The City of Monash adopted a new Economic Development Strategy in December 2002, which is
incorporated into the Monash 2012 Strategy for the Future. The City’s Economic Development Strategy
2003-200755 identifies a number of key strategic actions, including provision of information and support
services to business, networking, supporting clusters of high tech enterprises, supporting retention of
existing small and medium size businesses, facilitating business investment, encouraging business
growth in mixed use activity centres, supporting education and training, providing ongoing infrastructure
development and management, and marketing.
The City of Monash aims to facilitate new business investment in high tech, biotechnology, medical,
education, science, entertainment and environment sectors and to develop connections with the Victorian
Government and Austrade to identify opportunities for investment into the region. The City of Monash is
also an active member of Melbourne’s South East Regional Group (developing a regional strategy for
south east local Councils).
The City has a number of programs that support its diverse business community including training,
education and mentoring, Women in Business programs, the Group Enterprise Program in association
with the Victorian Government and hosts the Monash Business Awards. They also support the Monash
Enterprise Centre and the Small Business Counselling Service. Current economic activities of the City of
Monash include:
• Monash Enterprise Centre Business Incubator at Mulgrave (incorporating IT, software, training, and
business services);
• Relationship with Probe Analytical, a division of Intertek Testing Services for companies needing
additional lab space and/or testing facilities and scientific expertise;
• Monash Business Awards breakfasts, speakers, awards for export, innovation and new business
development;
• Monash Newsletter - Success;
• Attendance at AusBiotech Conferences (e.g. AusBiotech);
• B2B Cafe Series for business networking;
• Small Business Counseling Service business mentoring and assistance, delivered in conjunction with the
Monash Enterprise Centre Business Incubator;
• The City of Monash has a signed agreement with Dezhou City Shandong Province. This agreement aims
to promote the mutual understanding and friendship between the two cities.

7.6.3 Bioscience status
The City of Monash is home to Monash University, several research institutes, several CSIRO labs
(though these do not focus on biotechnology) and the planned synchrotron (Table 7.9 and Figure 7.6).
The type of R&D taking place in the City of Monash is more diverse than in other Partner Council regions,
covering a range of agricultural sub-sectors, medical and health sciences and engineering/manufacturing.
There are overlaps between some of these fields and the needs of bioscience and devices companies.
The Commonwealth Government’s National Stem Cell Centre of Excellence is also being established in
the City of Monash.

55 City of Monash (2002): Monash Economic Development Strategy 2003-2007 - First for Business Fostering the Monash Difference,
December 2002
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Existing strengths of the City of Monash in commercial biotechnology and related industries lie in
device/instruments and suppliers. There are some medium to large life science companies (Mayne,
Invetech/Vision BioSystems, Bayer) but, in general, Monash has a growing number of small high
technology companies. It is expected the number of medical and health-oriented spin-off companies will
increase in the future as Monash University and various medical institutes increase their rates of
commercialisation through spin-off companies.
HERE Monash is the location for several large CSIRO laboratories (energy, environment projects, forestry,
leather, manufacturing, mathematics, minerals, molecular science, telecommunications, textiles). Some of
these labs have activities relating to life science and capitalise on the overlap of molecular science and
other converging technologies.
The City of Monash contains research and clinical centres of world renown; especially Monash University
and Monash Medical Centre. Associated with these centres are several leading edge research centres in
specific fields (e.g. Prince Henry Institute of Medical Research is a leader in reproductive biology); the
Victorian BioInformatics Consortium is headquartered within the City and the Stem Cell Centre of
Excellence is the only national biotechnology centre of excellence funded by the Commonwealth
Government. These will be soon be joined by the Synchrotron, which will be located adjacent to Monash
University.
Table 7.9: Major Research Facilities in Monash

Institution

Map Ref.

Accident Research Centre

1

Australian Pulp and Paper Institute

7

CRC for Catchment Hydrology

27

CRC for Hardwood Fibre and Paper Science

33

CRC for Polymers

39

CSIRO Forestry and Forest Products

50

CSIRO Manufacturing & Infrastructure Technology

53

CSIRO Mathematical and Information Sciences

54

CSIRO Molecular Science - Ian Wark Laboratory

57

CSIRO Telecommunications and Industrial Physics - David Rivett Lab

59

CSIRO Textile and Fibre Technology - Leather Research Centre

61

Institute of Public Health Research

72

Institute of Reproduction and Development

73

Monash Science Centre

86

Monash University - Centre for Biomedical Engineering

87

Monash University - Centre for Cellular and Molecular Biology

19

Monash University - Victorian Bioinformatics Consortium

113

Prince Henry’s Institute of Medical Research

101

The Centre for Early Human Development/Animal Gene Storage and Resource Centre
of Australia-Monash Institute for Reproduction

112

Map references align with those in Figure 7.6
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Figure 7.6: Spatial Distribution of Monash Biotechnology Research Centres

The City of Monash already has a substantial biotechnology/devices base (Table 7.9 and Figure 7.7).
A significant percentage of firms appear to be in devices and instruments or are suppliers to those
organisations. The number of human therapeutics firms is low relative to the amount of research
occurring within the precinct but this is expected to lift in future years as major institutions such as
Monash Medical Centre develop more active programs and spin-off companies.
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Table 7.10: Biotechnology and Biotechnology-related Firms in Monash

Company Name
Aus Bio

Map Ref.

Map Ref.

Mayne Pharma

242

Bayer Australia (Health Care Operation Centre) 185

Medos Company

107

Biogenome

Met-App

Coloplast

198

Company Name

224
85

81

Mimotopes

240
195

Copyrat

261

Mondo Medical

CryoLogic

106

Olympus Australia

84

Diamed Australia

142

Optiscan Imaging

67

Felton Grimwade & Bickford

190

Premier Bionics

Gallay Scientific

112

Gambro

58

Ingenko

248

Invetech

99

124

Prostate Diagnostics

146

Pulmosonix

125

Science Supply Australia
Shimadzu Scientific Instruments

57
132

Invitrogen Australia

64

Varian Australia

111

Laerdal

78

Vision BioSystems

100

Getz Bros &Co.(Aust)

138

Monash Mouseworks

258

Maccine

175

XRT Limited

118

Excalibur Laboratories

96

Source: Project database. Map numbers align with those in Figure 7.7
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Figure 7.7: Spatial Distribution of Biotechnology and Biotechnology-related firms in Monash

Devices firms outnumber the biotechnology firms but there are significant numbers of both, with devices
firms being on average 18 years old and biotechnology firms about eight years old. About half of the
biotechnology firms are spin-offs but only one of the devices firms is a spin-off. All the spin-offs are less
than three years old.
The average number of biotechnology respondents to the survey56 was 20 staff, of which about 20 per
cent were in R&D. All biotechnology companies had less than $20 million turnover. Several companies
had no sales; but those that did have sales sold products manufactured in Australia. Income from
licensing was low. Few biotechnology firms exported, although most identified growth opportunities
overseas and had plans to enter these markets by partnering with other firms.
56 There were 12 respondents were from Monash Council region
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Respondents to the survey stated cost and proximity to R&D institutions were the most important factors
influencing choice of location. There was also a strong preference for staying in the same area as the
company expanded.
According to respondents, most of the top three suppliers to firms in the City of Monash were in
Melbourne with a small proportion based elsewhere (primarily reagent and component inputs) (Table
7.11). The next largest group of suppliers were legal / IP services and design / prototyping services. About
half of the Melbourne-based suppliers were from the City of Monash or surrounding areas.
About half of the top three customers were overseas, followed by firms elsewhere in Australia. The
largest customers were pharmaceutical firms, followed by R&D institutions and distributors. Overseas
customers were in USA, Europe or Japan.
Table 7.11: Type and Scale of Customer/Supplier Linkages for Respondents in Monash

Scale of Link (no.)

Type of Link

Melbourne

Elsewhere
Victoria

Elsewhere
Australia

Overseas

Target
of link

Supplier

15

1

1

1

Reagents and
components (50%)

Customer

3

0

4

7

Human therapeutics (28%)

Source: Survey (n=11)

7.6.4 Bioscience opportunities in the municipality
The presence of strong research centres in the City of Monash will continue to provide spin out
companies and drive the growth of biotechnology and devices companies in the region. The City of
Monash has a strong opportunity to engage closely with these research centres to determine how a more
integrated cluster can be established in biomedicine and how it can provide assistance to business startups emerging from the research centres.
A major opportunity will emerge with the construction and commissioning of the Australian Synchrotron
facility adjacent to Monash University. An analysis of the direct, indirect and induced economic benefits
of the synchrotron predicted it will generate a total of $687 million in additional output and $367 million
additional value added, creating a total of 441 additional jobs, and generating tax revenue of almost $83
million over the 25 year life of the project. The same study predicted the synchrotron could contribute
$1.3 billion per annum in additional pharmaceutical industry revenue by 2010, and 3,200 additional jobs.
The availability of local service providers is also a plus in the City of Monash and these will develop
further to provide specialised services related to commercialisation of the technologies within the
precinct
Box 12: Case Study: Monash Enterprise Centre and Small Business Counselling Service
The Monash Enterprise Centre provides accommodation and support to new businesses at its purpose
built facility in Mulgrave. Central reception, meeting rooms and storage are available and tenants also
have access to business advice. The Centre is funded by the Commonwealth Government’s Incubators
Program. The Centre’s occupancy rate ranges from 80-90 per cent. In 2002 it won the AusIndustry
Metropolitan Incubator of the Year Award This award followed the Centre’s success at the 2001 National
Industry Awards where MEC won the 2001 Innovation Award for their business growth program. A tenant
won the 2001 tenant of the year award and three other tenants won highly commended awards. The
Monash Enterprise Centre also houses the Small Business Counselling Service ‘on site’ to provide
assistance and guidance to its tenants and south east region businesses. The SBCS is funded by the
Victorian Government and offers a range of services tailored for small businesses.

75

Box 13: Case Study: Vision Biosystems
There are four operating divisions in Vision Systems Limited, all headquartered at the Monash facility.
These include Vision Biosystems, developing and manufacturing diagnostic systems and reagents, and
Invetech developing new instruments for internal and external clients. Their major markets are in US,
Europe and Japan. Vision Biosystems has about 200 employees of which 50 per cent are in the Monash
facility and comprise 60 per cent engineers. They have a graduate recruitment program and see
education as a key business success factor. They see little benefit from their proximity to Monash
University and have little interaction with the City of Monash except in gaining permits for operations.
However, the company does believe several new initiatives supported the City of Monash could have a
positive impact on their business. These include:
• Shared marketing activities, especially in Asia where they could share booths;
• Developing an inventory of local services, (e.g. language translation services);
• Facilitate linkages to local research centres;
• Assistance with child minding services for staff;
• Networking opportunities with local and outside businesses for information updates (e.g. on regulatory
affairs and market access);
• Procurement support through companies and Local Government.

7.7 Council Profile - City of Whittlesea
7.7.1 City of Whittlesea overview
The City of Whittlesea is located 14km north of central Melbourne, bordering the Cities of Banyule in the
south and Hume in the west. The City is largely rural (70 per cent) with large tracts of land being
subdivided into larger high-value housing allotments secured by restricted development. The City’s
population is increasing rapidly and the current number of 124,000 people is expected to increase to
180,000 by 2010. About 54 per cent of the current population are from non-English speaking backgrounds
and the workforce is predominantly semi-skilled to skilled in clerical and manufacturing industries.
Due to the Metropolitan Ring Road, Craigieburn Bypass, major arterial roads and improved road
infrastructure across Melbourne, there is ready access to the CBD, the airport and link roads interstate. It
is a significant Melbourne population growth centre and is a subject of the State Government’s
Metropolitan 2030 expansion plan where major corridors of population are to be interspersed with
green/environmental ‘wedges’.
Manufacturing, retail, education and health services are the predominate industries. Within the
manufacturing sector, which accounts for 26% of the residential employment, the major industries are
resource processing and medium technology manufacturing. Food processing is significant with wellestablished firms involved in poultry, dairy, fruit and vegetable processing.
There is a strong presence in the paper and basic chemicals manufacturing, with Whittlesea firms
producing over 10% of the state’s organic chemicals. This industry has significant growth prospects,
since chemical products are one of the largest import items for Australia.
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7.7.2 City of Whittlesea economic development activities
The Economic Development Department within Council has the responsibility to co-ordinate
development and implementation of the economic development policies and attract investment to the
City. The Department provides a number of activities to assist businesses with growth and employment
opportunities in the municipality. Initiatives undertaken include cluster development, site assistance, case
management for relocating businesses, networking/training opportunities, government liaison, marketing
and promotion.
The Council has a strong relationship with most of the major residential and commercial industrial
developers. The key industrial growth areas for the future include Northpoint Enterprise Park in Cooper
Street Epping and the MAB Corporation development on the corner of Plenty Road and the Metropolitan
Ring Road.

7.7.3 Bioscience status
Whittlesea has few companies in high technology biotechnology or life science (Figure 7.8) (Unident Pty
Ltd, Map reference 80).
However, within the municipality is the RMIT campus of Bundoora (see Map reference 90 and Case Study
below) and La Trobe University is in the adjacent City of Banyule. The Northern Area Institute of
Technology in Epping has about 700 students in agricultural science, and horticulture. The Council has
also aggressively sought IT industries to locate to the City and this resulted in several start up companies
being established.
The neighbouring City of Banyule contains La Trobe University, with particular life science facilities and
business development activities. There is a related cluster of companies in Banyule, adjacent to the
southern boundary, working mainly in plant and animal biotechnology.
There are several significant research and academic centres in Whittlesea or adjacent to it and this is
seen as a significant advantage to the municipality:
1. North Melbourne Institute of Technology in Epping and Whittlesea, 600-700 students, in agricultural
science (animals, viticulture, aquaculture, equine);
2. RMIT Biotechnology facility at Bundoora, the southern end of the municipal boundary. RMIT has
invested $23 million into a new biological sciences building in Bundoora is a member of 9 Cooperative
Research Centres (CRCs) and has 2,500 students in life sciences (out of 6,000). Specialty areas are:
• Biomedical, drug technologies;
• Aquaculture (links with research facility Lakes Entrance);
• Ecotoxicology/cleanup skills;
• NRA-accredited scale up facility for veterinary vaccines;
• PC3 containment lab for work on potentially pathogenic material;
• Technology for detection of pathogens for Legionella;
• Some links with CSL in Hume and Parkville via graduate uptake;
• Other links with electrical engineering (sensors), chemistry faculties;
• Interest in Chinese herbal medicine.
3. La Trobe University (node of Victorian Bioinformatics Centre in Banyule
• Number of La Trobe University spin-off companies on / near campus.
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Figure 7.8: Spatial Distribution of Whittlesea Biotechnology Research Centres and Firms
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7.7.4 Opportunities for bioscience in the City of Whittlesea
By several criteria, the City of Whittlesea has scope to expand its biotechnology industry from Melbourne
based technology and to capitalise on its proximity to centres of research activity.
• There is scope to work closely with RMIT to expand the spin-off opportunities from it and La Trobe
University to provide opportunities for new companies and services/support
• Work with Hume and other neighboring Councils which do have a large manufacturing base to increase
regional sector growth and manufacturing know-how which will transfer to new emerging industries with
capability and know-how in high technology electronic components and new materials which may be
valuable in a growing medical devices industry
• The Council is developing a Food Industry Cluster in conjunction with the City of Hume. These food
industries have the potential to link with biotechnology firms located in other Local Government areas.

Box 14: Case Study - RMIT Bundoora Campus
RMIT is becoming established as a major national centre for biological and molecular sciences, especially
related to agriculture and industrial applications. Of RMIT’s 6000 students, about 2,500 are in biological
sciences and the Bundoora campus is about 5km from La Trobe University. It holds the CRC for
Microtechnology (with Swinburne University) with research done at RMIT and Griffith University.
Revenue is generated by provision of services across diverse areas including molecular biology and
bioinformatics, plant gene expression, vaccine development, aquaculture and eco-toxicology. The
campus also houses the only department and professorial position dedicated to Chinese medicine in
Australia, aimed in part to refine herb farming and to establish definitions for herbal medicines as
pharmaceutical products.

7.8 Council Profile - City of Wyndham
7.8.1 Wyndham City Council overview
Wyndham City Council is located south west of Melbourne between the City of Melbourne and City of
Geelong and includes the residential area of Werribee and the industrial area of Laverton North. The
population is about 100,000 of which 36 per cent is under 25 years of age and 60 per cent under 50 years
of age. The City is a major population growth centre in metropolitan Melbourne with expansion planned
in the Point Cook, Wyndham North and Werribee West/Wyndham Vale corridors. Implementation of the
Melbourne 2030 plan will see these extensive residential areas interspersed with green wedge areas.
Wyndham is a unique mix of industry, rural and residential land use areas. Wyndham City Council covers
approximately 542km_ and is 30km south west of Melbourne CBD. Due to major arterial roads and
improved road infrastructure, there is ready access to the CBD, rail, sea, airports and the Geelong region.
While the City is made up of 80 per cent dry land farming, it is growing in importance as a centre of
economic activity in Melbourne. The major industrial centres in Wyndham City Council are the Laverton
North Industrial Estate (including manufacturing, chemicals, food processing transport and storage),
Werribee South Intensive Agricultural Area (market gardens), and the Werribee Technology Precinct
(specialising in food, packaging and biotechnology). Wyndham City Council’s vision for local employment
and business prosperity is that the City becomes largely self-sufficient in employment due to thriving,
environmentally responsible commercial and industrial sectors.

79

7.8.2 Wyndham City Council economic development activities
To reflect its vision, Wyndham City Council has an Economic Development Strategy aimed to attract more
jobs and investment into the City and thus ensure that local residents have the opportunity to work
locally if they wish.
A key objective is to capitalise on the unique position of Wyndham, as well as the research and business
facilities already available, to help innovative businesses establish and grow in the area and attract
investment. The City has several important facilities and opportunities, which set it apart from other
locations in Melbourne and should allow development of a sustainable biotechnology industry sector in
agriculture, food science and environment.
Wyndham City Council’s Economic Development Strategy highlights eight key goals. Each of these has
direct importance in supporting growth of the biotechnology sector and they are reflected in the business
strategies developed for this Report.
In light of the roles already played by the Victorian and Commonwealth Governments, and noting that
market forces will be the primary driver for development and investment, there is a key role for
Wyndham City Council to play in facilitating businesses to develop and achieve economic wellbeing and
self-sufficiency.

7.8.3 Bioscience status
Key attributes and a unique location identify Wyndham as a centre for expansion and development of
specific biotechnology industry sectors that could attract world market interest. The assets and potential
for growth of these activities are not available elsewhere in Victoria. These assets include:
1. A major Agricultural and Food Technology Precinct in Werribee containing research and development
facilities for Melbourne University, Victoria University and CSIRO in food science, veterinary science and
agriculture;
2. The Melbourne Water sewerage facility servicing 55-60 per cent of Melbourne sewerage requirements
and covering 11,000Ha provides nutrient dressings to the largest beef cattle and sheep station in Victoria,
together with unique wetlands bordering on Port Phillip Bay. There is considerable know-how held in the
facility and potential to use it to develop new environmental and waste management technologies;
3. Laverton North Industrial Estate has competitively priced, serviced land with access to major air and road
transport links. The industrial mix at Laverton North includes chemicals, manufacturing, transport,
warehousing and distribution, cold storage and recycling;
4. About 3,000 hectares of market gardens in Werribee South are described in greater detail in the Werribee
South Intensive Agriculture Strategy and provide fresh produce for the region, and for export. The region
is recognised especially for its broad leaf vegetables;
5. Point Cook and Avalon airports offer potential air links for fresh food transportation;
6. Port Phillip Bay has potential for an aquaculture industry;
7. There are substantial tracts of land in Wyndham City Council identified for future residential growth in
accordance with the Victorian Government’s Melbourne 2030 plan;
8. Wyndham City Council is located midway between the main urban centres of Melbourne and Geelong,
which affords it the opportunity to link these major academic and business centres.
A major focus of Wyndham City Council is the Werribee Technology Precinct, with major partnerships in
Food Science Australia (a joint venture between CSIRO and Australian Food Industry Science Centre), the
Department of Primary Industries (State Chemistry Laboratory and Victorian Institute of Animal Science)
and academic linkages to Melbourne University (Gilbert Chandler Institute and the Veterinary School) and
Victoria University (Table 7.12 and Figure 7.9).
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Table 7.12: Major Research Facilities in Wyndham

Institution
CSIRO Animal Health
Prince Henry’s Institute of Medical Research
CSIRO Food Science & Australian Food Processing Centre
State Chemistry Laboratory
Dairy Process engineering centre
Victorian Institute of Animal Science
Food Science Australia
Victoria University

Map Ref.
47
102
49
110
62
117
48
120

Map references align with numbering on Figure 7.9
Figure 7.9 Spatial Distribution of Wyndham Research Centres
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There are few life science companies in Wyndham and most are associated with the Technology Precinct
(Table 7.13 and Figure 7.10). The major chemicals producer and agricultural biotechnology developer,
Nufarm, is located at Laverton North and other companies are closer to Werribee.
Table 7.13: Biotechnology and Biotechnology-related Firms in Wyndham

Company Name

Map Ref.

Animal Reproduction Company
Nufarm

20
239

Australian Starter Culture Research Centre

6

Nugrain

1

Clone International

21

Peerless Holdings
Cottee Health Pharmaction

30
192

Plantic Technologies

52

Environmental Biotechnology (Systems)

45

Project Database. Map references align with Figure 7.10

There are no devices firms in the area and only two biotechnology research spin-offs, both from the
Victorian Institute of Animal Science. Both of these are less than two years old.
Figure 7.10: Spatial Distribution of Biotechnology and Biotechnology-related firms in Wyndham
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The average number of biotechnology respondents to the survey57 was 35 staff, of which about seven
percent were in R&D. All respondents had less than $30 million turnover. The majority of companies sold
products manufactured in Australia and only one received income from licensing. Half of the respondents
exported, either through overseas distributors or through alliance with multinationals. Those expanding
to win new markets planned to team up with other firms or obtain assistance from the Victorian
Government. The main impediment to expansion was lack of funds.
Respondents cited provision of transport and infrastructure was the most important factor influencing the
choice of current location. A majority of firms expected to move outside Melbourne as they expanded.
The main gap in information needs appeared to be information about Victorian and Commonwealth
Government programs.
According to respondents, the majority of the top three suppliers to firms in Wyndham City Council were
in Melbourne, with only a few based elsewhere in Victoria or Australia, and none overseas (Table 7.14).
Inputs were heavily biased towards products and components. Only a few suppliers were from Wyndham
or its surrounds - firms appear to be drawing most supplies from the Cities of Melbourne and Monash.
Almost all customers were within Australia, mainly within Victoria. The largest customers were
agricultural firms, followed by food and beverages firms. Customers from Melbourne were within in the
City of Melbourne and its adjacent Councils.
Table 7.14: Type and Scale of Customer/Supplier Linkages for Respondents in Wyndham

Scale of Link (no.)

Type of Link

Melbourne

Elsewhere
Victoria

Elsewhere
Australia

Overseas

Target
of link

Supplier

12

1

2

0

Reagents and products (83%)

Customer

4

5

5

1

Agriculture (40%)

Source: Survey (n=6)

7.8.4 Bioscience opportunities in Wyndham City Council
A major opportunity exists to further develop the Werribee Technology Precinct to attract research
organisations from the food, agriculture and veterinary sectors to create a significant research and
industry hub in Victoria. In parallel, the Wyndham City Council should solicit for companies in these
sectors to locate to the Precinct. This will require substantial marketing and business development
activity and lobbying of the Victorian Government to establish the Precinct as a world-class centre. A
model example of the direction needed is the Waite Institute in South Australia, which brings together
several Australian centres specialising in agriculture.
The sewerage treatment plant at Werribee handles more than 55 per cent of sewerage from metropolitan
Melbourne. The plant releases large amounts of water, much of which enters Port Philip Bay, and solid
by-product. There is potential to use the material from the plant for more intensive local agricultural
purposes in adjacent fertile areas and to establish the plant as a centre for environmental research and
development of technology for better treatment of grey water and sewerage. Clean, environmentally safe
treatment would be valuable technology, especially adjacent to sensitive industries.
Wyndham City Council and the City of Geelong cover a large area adjacent to the Melbourne CBD and
form a corridor encompassing residential areas and industry with major tertiary education sections in
Footscray and Geelong. Residential development surrounding Werribee is expected to increase the local
population significantly and there needs to be a proportional increase in attracting industries to maintain
the high level of local employment. Commensurate with this is the need to promote Wyndham as an
environmentally attractive place to live and work and to maintain a strong sense of community. Local
tourist attractions already draw in excess of one million visitors a year.
57 There were 5 respondents were from Wyndham Council region
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In response to an August 2000 report from the Victorian Environment Assessment Council (VEAC), the
Victorian Government declared the Kirk Point-East Werribee area on the western shore of Port Philip Bay
an aquaculture site.58 The site can take advantage of the nutrient rich out-falls from the water treatment
plant with the added bonus of reducing nutrient levels in Port Phillip Bay as a whole. Combined with the
development of high technology at the sewerage plant, there is potential to build on the existing plans to
have a centre for high quality seafood. The redevelopment of local airports and surrounding areas to
facilitate export of high value food has also been suggested.

7.9 Council Profile - City of Yarra
7.9.1 City of Yarra Overview
The City of Yarra is a small, inner city municipality with a residential population of 70,000. Although
geographically small, it is the second largest employment centre in the Melbourne metropolitan area and
a major residential area for professional workers in the Melbourne CBD, where about 25 per cent of Yarra
residents work. The City of Yarra covers approximately 19.5km_ and is north east of the Melbourne CBD.
It contains an attractive city fringe residential area with an eclectic mix of professional and low-income
groups in densely populated residential areas, comprising a mixture of building types. The residential
population is growing at 7.5 per cent and about 40 per cent of the population is 20-34 years old. The
unemployment rate is about 10 per cent but over 40 per cent have tertiary qualifications and 34 per cent
are in professional jobs. Yarra has a highly educated workforce with 27 per cent of residents holding
Bachelor Degrees or higher and is therefore a good place to secure valuable skilled employment.
Yarra is the second largest business base in metropolitan Melbourne and is close to major research
centres and the CBD. It is a major centre for retail, small, high value added manufacturing companies
and utilities:
• Business services is the main employer (16 per cent of employment);
• Health services (12 per cent of employment), includes St Vincent’s Hospital, St Vincent’s Private, Epworth
Hospital and 400 specialist medical services supporting healthcare delivery, Melbourne pathology;
• Retail and wholesale trade (22 per cent of employment) such as fashion design, media;
• Manufacturing (19 per cent of employment). Carlton & United Brewery (food), GE Capital (medical
systems) and main sub-groups are food, beverage and tobacco;
• Utilities, transport and communications services (seven per cent of employment).

7.9.2 City of Yarra Council economic development activities
In June 2001, the City of Yarra adopted the 2001/04 City Plan incorporating the Yarra Our Future 2010 City
Vision. In this plan, the City identified its goal of building economic strength to encourage new business
and investment, and highlighted information technology as a specific target for new business.
The 2001 Yarra Economic Development Strategy59 identified a set of principles for the future development
of the City. These included: continued improvement in communication through business databases;
business and program awareness; business consultation; resource infrastructure; improvements in
parking, streetscape and telecommunications; support for business development; support for
employment development; and several actions focussing on cultural awareness and development.
Current economic development activities of the City of Yarra include support for the Bridge Road retail
precinct, assistance for high-level community awareness of organic food and development programs for
small business such as Business Matrix. In the past, the City sponsored business breakfasts for local
companies.

58 Victorian Environmental Assessment Council (2000): Marine, Coastal & Estuarine Investigation Final Report, August 2000,
http://www.veac.vic.gov.au/ecc/marine/report2000.htm
59 City of Yarra (2001) Yarra Economic Development Strategy
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7.9.3 Bioscience status
The major strengths of the City of Yarra in biotechnology come from its proximity to centres of research
and industry and to the CBD for investment and professional input. Yarra has a small bioscience R&D
cluster centred on St Vincent’s Hospital and associated medical research institutes (Table 7.15 and Figure
7.11). The CRC for Genes for Common Human Diseases is led by AMRAD, a listed biotechnology firm in
the municipality.
Table 7.15: Major Research Facilities in Yarra

Name
Bernard O’Brien Institute of Microsurgery - St Vincent’s Hospital

Map Ref.
10

CRC for Discovery of Genes for Common Human Diseases

31

CRC for Premium Quality Wool

40

Genomic Disorders Research Centre

66

Mutation Research Centre

90

St Vincent’s Hospital, including Neuromuscular Research Centre, Genomic Disorders RC,
Mutation RC

93

St Vincent’s Institute for Medical Research

109

Map references align with those in Figure 7.11
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Figure 7.11: Spatial Distribution of Yarra Research Centres

60 Genetic Technologies Corporation owns Rarecellect, Simons Gene Type Diagnostics, Silbase Scientific Services and Immunaid.
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The City of Yarra has the third largest concentration of biotechnology and biotechnology-related firms in
Melbourne, with 10 per cent of all biotechnology firms and strengths in human therapeutics and diagnostics
(Table 7.16 and Figure 7.12). However, five of these firms are parts of a single conglomerate60 and most are
small to medium-sized. Several major hospitals are also located in the City. The companies also have links
to the other major research centres but generally operate independently of each other. This is due to the
diverse technologies and markets addressed by the companies and the links they have to specific partners.
Table 7.16: Biotechnology and biotechnology-related Firms in Yarra

Company Name

Map Ref.

Company Name

Map Ref.

Advanced Surgical Technologies

66

ImmunAid

189

Ag Genomics

17

Mabtech

249

AMRAD Corporation

187

McFarlane Laboratories

172

bio Revive

206

Monash IVF

218

Bioscreen

157

Pacific Medical

122

Carlton and United Breweries

163

QIAGEN

243

Cerylid Biosciences

188

Rarecellect

152

Silbase Scientific Services

153

Gene Type

150

Cardiac Science Australia

102

Simons GeneType Diagnostics

154

Genetic Technologies Corporation

151

Compumedics
Cytopia
Dynamic Hearing
Florigene
Gene Type

55
194
71
4
150

Source: Project database. Map references align with those in Figure 7.12

61 13 respondents were from Melbourne Council region
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Figure 7.12: Spatial Distribution of Biotechnology and Biotechnology-related firms in Yarra

Overall, 38 per cent of the biotechnology firms in the City of Yarra are concentrated in human
therapeutics followed by diagnostic products (33 per cent). About 66 per cent of biotechnology firms
within the City are spin-offs from research institutions. The industry is well-established here - the average
age of biotechnology firms in the area is 17 years, with spin-offs being 11 years old.
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The average number of biotechnology respondents to the survey61 was 20 staff, of which half were in
R&D. The main source of income for these firms was licensing of IP (37 per cent), followed by products
manufactured in Australia (29 per cent), or importing and distribution (28 per cent). The majority of
respondents also exported. Respondents identified national markets and exports as their main expected
source of growth. The major gap in information needs identified by respondents was access to market
information.
Respondents to the survey identified transport and infrastructure issues as the most important in relation
to their current location. There was also a strong preference for staying in the same area as the company
expanded.
According to respondents, 43 per cent of the top three suppliers to firms in the City of Yarra were located
elsewhere in Melbourne with the same proportion overseas (Table 7.17). The major suppliers were
reagents and components with no clear grouping of the remainder. While a significant proportion of
Melbourne-based suppliers were in the City of Melbourne, respondents did not provide enough
information to make statements on other Melbourne-based links.
Forty percent of customers are from within Melbourne with a further 32 per cent from elsewhere in
Australia. Of these, two-thirds were in Melbourne City Council or the City of Yarra. The largest customers
were general public and health care services.
Table 7.17: Type and Scale of Customer/Supplier Linkages for Respondents in Yarra

Scale of Link (no.)

Type of Link

Melbourne

Elsewhere
Victoria

Elsewhere
Australia

Overseas

Target
of link

Supplier

6

0

2

6

Reagents and
components (43% each)

Customer

9

0

7

4

General public and
health services (27% each)

Source: Survey (n=8)

7.9.4 Bioscience opportunities in the City of Yarra
The current biotechnology companies in the City of Yarra represent some of the most progressive in the
country. The high population of professional people also suggests there is a high awareness of
technology-related business. Adjacent to the City of Melbourne, Yarra is in a good position to capitalise
on the expansion or re-location of companies otherwise located in the CBD and facing cost pressures.
However, available land limitation and the real estate cost in Yarra are likely to be a barriers to further
growth in companies expecting to manufacture.
There is a cluster of biotechnology-related companies on the AMRAD site (including Cerylid and the peak
industry organisation, AusBiotech). AMRAD’s intention to sell this site and move elsewhere will put
pressure on the ability of the City of Yarra to remain a key biotechnology municipality, as will GeneType’s
plans to move one of its subsidiaries to Darebin, on the La Trobe University Technology Park.
Particular opportunities offered in the City of Yarra arising from its central location on the CBD fringe
include:
• Location of office and wet-labs for start-up and spin-off companies, unable to afford rents of CBD;
• Connection of suppliers and related technology industries across metropolitan Melbourne;
• Building networks and linkages with key research institutes and companies within proximity, to support
their continued growth and spin-off companies.
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Box 15: Case Study - AMRAD
AMRAD Pharmaceuticals was established in 1987 by the Victorian Government. It listed on the Australian
Stock Exchange in 1996. AMRAD focuses on three key areas: infectious disease, neurological disease, and
allergy and inflammation. It currently has five projects in various stages of preclinical and clinical
development: treatments for hepatitis B and pregnancy support (both Phase II); severe pain (Phase I);
stroke and cardiovascular disease (Pre-clinical). It has a further six drug candidates for these diseases in
research and development.
In May 2003 AMRAD announced it had granted Serono, a global biotechnology company, exclusive
worldwide rights to develop and commercialise emfilermin (rhLIF) in all indications within the field of
Reproductive Health. With this new licence Serono has taken up the option granted under an original
agreement announced in January 2000. In 2002 Serono completed a clinical study indicating rhLIF may
be useful in improving clinical pregnancy rate for patients undergoing Assisted Reproductive Treatments.
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8 Involvement
by Local
Government in
Biotech Industry
Development
8.1 Rationale
Biotechnology firms in Melbourne closely relate to their local region as a main source of goods, producer
services and staff. By and large, they expect to be able to continue to remain in Melbourne as they grow.
However these companies currently face ‘small firm’ problems - lack of funds, and difficulties in
assessing and reaching distant customers in national and international markets. They also face significant
regulatory hurdles that are not faced by other high tech firms.
The most significant regions within Melbourne are the Cities of Melbourne and Monash, for three
reasons:
• They have significant numbers of biotechnology firms;
• They host a significant number of producer services; and
• They supply staff for biotechnology firms from their local universities. Links to both these regions are
important for biotechnology firms throughout Melbourne.
The other Partner Councils profiled in this Report have emerging and prospective strengths as well as
obvious needs, which can be encouraged and facilitated by a range of local and regional industry
development support.
The major strengths of each Partner Council, and the needs identified by firms, are summarised in Table
8.1. There are some significant differences between regions but also considerable overlap in potential
activities. These are discussed in more detail in the next section.
Table 8.1: Characteristics and Needs of Partner Councils

City Council Key Characteristics

Needs

Hume

Transport hub
Single large biotechnology company, some startups
Capacity for local firms to supplier biotechnology
industry as it grows
Established technology parks

Links from Hume firms to
biotechnology firms elsewhere
in Melbourne

Knox

Main strengths manufacturing capacity,
established firms
Most supplier links outside Melbourne
Most customers overseas
MiniFab facility can be core of future devices growth

Transport and infrastructure
for staff
Assistance to locate local
suppliers, especially services
Market information
Networks & Connections

Melbourne

Major medical R&D centre
Spatial clustering around Melbourne University
Suppliers from within Council region

Young firms
Business services
Market information
Networks & Connections

Monash

Strong medical centre and many new medical firms
Most suppliers in Monash and surrounding areas
Cluster development in a research to market type
precinct adjacent to Monash Uni in Clayton

Transport and infrastructure for firms
Access to overseas customers
Local services and links to industry
and companies
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City Council Key Characteristics

Needs

Whittlesea

No biotechnology firms within region,
but adjacent to La Trobe university.
Potential for agricultural biotechnology in rural
parts of shire
Potential to attract employees of La Trobe to
live in region
Potential for service sector adjacent to La Trobe

Niche opportunities to develop
Greater involvement in regional
initiatives
Residential
Market information
Networks & Connections

Wyndham

Strengths in food and beverages R&D and industry
Werribee Technology Precinct appears fragmented
Major transport corridor. Opportunity in
environmental waste treatment

Build precinct coherently
Aquaculture links to food industry
Transport hubs

Yarra

Major hospitals, medical firms
Links to R&D & services in Melbourne City
Firms well established, suppliers from elsewhere
in Melbourne
Transport and infrastructure for firms

Links to healthcare customers
Market information
Networks & Connections

8.2 SWOT Analysis of all Partner Councils
To place the combined Councils initiative in context, the following analysis identifies the internal
capabilities and external influences on the actions of this proposed program.
Strengths

• The Partner Councils in the Victorian Biotechnology Councils Program contain about 60 per cent of the
biotechnology companies in Victoria and, by implication, about 15 per cent of those in Australia;
• Partner Councils also host two thirds of the biotechnology-related research centres in Victoria including
the major medical centres at Melbourne City and Monash;
• Partner Councils are already involved in a large range of local and regional economic development
activities, especially focusing on small business establishment and growth issues, and are well-placed to
expand this role to high technology industries such as biotechnology;
• The Victorian Government has a strong focus on biotechnology and is funding further infrastructure
development, in particular the BIO21 precinct in Melbourne and the Synchrotron at Monash;
• Partner Councils have a spread of technologies and sector strengths;
• Research centres have strong track records of successful bidding for research grants and support;
• Several industry-based networks exist and can form the basis for deepening and strengthening network
relationships within Melbourne.
Weaknesses
• Local Government as a whole has a varied understanding of biotechnology, the industry and its
requirements and to date has had limited contact with firms;
• Firms cannot articulate a role for Partner Councils and Local Government has little track record in helping
biotechnology firm industry development;
• While there is some clustering of firms around research institutions the services required to support
these firms are drawn mainly from the City of Melbourne and there is limited service development
outside the city;
• Local Government as a whole has limited legislative/regulatory power compared to the Victorian and
Commonwealth Government, and limited means of raising funds for specific support programs;
• Australia as a whole still has yet to demonstrate that biotechnology can be successfully commercialised;
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• Australia is distant from markets for products and international services, and the most likely customers
and product development partners are also located overseas;
• The firms themselves are mainly small and as such face ‘small firm’ problems of lack of finance, difficulty
in assessing and reaching markets, and lack of skills for managing growth;
• Firms are drawing staff from research institutions in the Cities of Melbourne and Monash and, as such,
many staff have to travel long distances; public transport infrastructure is perceived to be poor by some
firms;
• Most services are sourced from the City of Melbourne - and while these services are strong, links need to
be forged between firms in other local Councils to enable effective tacit knowledge transfer;
• Local Councils in several key Melbourne regions (e.g. Banyule, Kingston, Stonnington, Greater Geelong)
remain unengaged;
• Inward investment processes at State level do not appear to take account of existing skills base, firms
clustering and sectoral strengths of different regions;
• Resources that can be applied to biotechnology (and other specific industry) growth vary from local
Council to local Council.
Opportunities:

• Victoria’s excellence in public sector research can be translated into global products and companies given
the right conditions within the research institutions and the right infrastructure and assistance for new
firms;
• Use organisational and personal links to promote and position biotechnology capabilities nationally and
internationally;
• The service sector companies can be built to support industry effectively and themselves enter the export
markets;
• Increase the negotiating power of Local Government through collective action;
• Increase awareness of those local Councils that lack major biotechnology and increase capture of some
of the industry as it develops;
• Identification of common sectoral interests (e.g. in food, medical) in some local Councils could form the
basis for collective action;
• To complement the Victorian Government’s strong contribution to infrastructure by providing industry
development support, with a focus on business development skills and knowledge.
Threats

• Potential for confusion about branding as Local Government enters a crowded biotechnology promotion
market with significant initiatives at the Victorian, Commonwealth and industry level;
• Lack of co-ordination further fragments Melbourne development, disperses firms and increases
parochialism at the local Council level;
• Lack of interaction between institutions and Local Government means industry growth is stunted as firms
which want to move off R&D institutional sites cannot find suitable sites;
• Inability to gain further funding to build on this Report and raised levels of awareness.
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9 Recommendations
9.1 Action principles
The preceding sections on biotechnology industry development, regional innovation systems and the
particular characteristics of the Victorian biotechnology industries have highlighted a number of potential
roles for Local Government in Melbourne. These potential roles have been evaluated against survey and
interview responses, in the context of the current state of the industry and the SWOT analysis above.
Some local Councils have major research institutes and companies and need to build on this to attract
investment and help win export markets. Others have different, lower levels of biotechnology capability
now, but see potential to create jobs and wealth as a result of biotechnology’s evolution as a platform
technology impacting broader industry.
The Victorian Government is a strong supporter of biotechnology and is committed to ensuring that
“By 2010 Victoria is recognised as one of the world’s top five biotechnology locations for the vibrancy of
its industry and quality of its research”.62 The presence of knowledgeable and active Partner Councils will
support initiatives in developing Victoria’s biotechnology industries and positioning them in international
markets.
There are a number of principles upon which the following recommendations have been developed:
• Local Government needs to work together to use limited resources effectively and build on network
strengths;
• There is a need to differentiate from, but support, Victorian Government initiatives;
• Non-uniform capabilities, expectations and resources across Local Government must be recognised;
• The life sciences industry is not currently a high employer and is a long term investment which has
large social and economic impact and commercial potential;
• Proximity and access to strong research base is an advantage;
• The markets in Australia are small and marketing and industry support initiatives need to recognise
global nature of biotechnology industry.
These principles, and the evaluation of potential actions, suggest that opportunities for effective industry
development by Local Government can identified in four main areas:
• Business development, including provision of infrastructure for both firms and staff amenities which
would make it easier for firms to recruit skilled staff, development of new networks to support industry
growth, clustering and market expansion, and programs to develop business skills within firms;
• Victorian and Local Government partnerships, including better co-ordination with State and
Commonwealth Governments on planning and infrastructure development and inward investment;
• Promotion and Awareness, including marketing of groups of firms to potential customers, marketing
of the region as a biotechnology industry location, closer co-ordination between Local Government to
promote awareness of biotechnology;
• Program Co-ordination, including continuing links between Partner Councils, expansion of the network
to include other relevant local Councils and funding of a coordinator.
The overall aim of the following recommendations is to increase participation by Local Government
collectively and individually in initiatives related to biotechnology. These collective recommendations
have been supplemented by individual plans for each Partner Council. These will remain confidential
to the sponsors.
This collective strategy builds on the strengths across the region in research and development and will
demonstrate how Local Government can be integrated into the bioindustry agenda. Long term, it will
increase investment and jobs across Victoria, support other Victorian Government initiatives, and
enhance community knowledge about biotechnology-related research and industry.

62 Biotechnology Strategic Development Plan for Victoria

95

Individually, local Councils will also benefit from collective action by
• Increasing investment in the local community from a growing technology sector across Melbourne;
• Increasing management-trained and professional people in the community;
• Encouraging growth of local service industry by increasing the market across the region;
• Capitalising locally on the output from all research centres across Melbourne;
• Increasing access to Victorian and Commonwealth Government grants through joint projects;
• Participating in the growth of a new Victorian and Australian industry sector;
• Enabling controlled planning and growth by individual local Councils and across Melbourne and Victoria;
• Providing better understanding of companies in local Councils and their needs;
• Reducing the costs of joint marketing and other initiatives.

9.2 Recommendations
The recommendations are grouped into the four Action Areas outlined above:
• Business Development;
• State and Local Partnerships;
• Promotion and Awareness;
• Program Co-ordination.
Many recommendations foreshadow the need to work with relevant industry associations. The best
partner associations will be determined after further negotiation but are likely to be drawn from
AusBiotech, BioMelbourne Network and the Australian Institute of Company Directors.

9.2.1 Recommendations - Business Development
1. Compile and distribute a single, information package on business and start up support services offered
by Local Government, with examples of how such services have been used, together with government
assistance programs available to biotechnology companies. Develop and distribute this information in
collaboration with the Victorian Government and industry organisations;
2. Identify the manufacturing and service needs of biotechnology industries as they mature and map
relevant capabilities and growth regions across Melbourne. Do this in collaboration with the Victorian
Government and relevant industry associations, whose members may include firms that can address
these needs (e.g. robotics, packaging, plastics, logistics);
3. Identify and support delivery of appropriate training courses to assist emerging biotechnology companies
to build business development and management skills (e.g. corporate governance, small business
finance, risk management, international marketing, overseas negotiation and pitching, ESOP packaging);
4. Facilitate the networking of biotechnology firms to related services and supplier companies, to encourage
industry growth and supply chain development;
5. Facilitate biotechnology industry access to information on potential suppliers. The list should be used by
Local Government to provide support to companies in their municipalities and across metropolitan
Melbourne and form part of the information package;
6. Establish connections between Partner Councils and clusters across Melbourne to enable individual local
Councils to better anticipate the needs of universities in their region, support business expansion of
research spin-off companies and provide appropriate local facilities and infrastructure for their staff;
7. Assist biotechnology businesses contacting real estate agents and developers when sourcing commercial
property
8. Support the establishment of joint procurement capabilities through an industry organisations and
services database, currently being investigated by BioMelbourne Network.

Bioscience to
96
Bioindustry

9.2.2 Recommendations - State and Local Partnerships
9. Reaffirm protocol and contact points for lobbying and collaboration with the Victorian and
Commonwealth Governments;
10. Provide information to the biotechnology industries regarding small business networks and development
opportunities created through industry, business and government networks;
11. In conjunction with the Victorian Government, map out existing government inward investment
processes, identify gaps and develop a system for ensuring that: (a) locations offered to multinational
firms also take account of existing regional skills and suppliers; and (b) Local Government is consulted in
a timely fashion;
12. Work with the Victorian Government to ensure needs of technology-based firms and clustering issues are
considered in development of zoning/planning regulations and Melbourne 2030 boundary;
13. Encourage Local Government support and engagement with biotechnology issues requiring broader
industry education and awareness.

9.2.3 Recommendations - Promotion and Awareness
14. Launch this Report at a major biotechnology event, with industry stakeholders;
15. Market local and state capabilities, opportunities and services through national and international
networks, in collaboration with the Victorian Government and industry organisations;
16. Ensure all biotechnology Partner Councils are on the mailing lists for AusBiotech and BioMelbourne
Network conferences, functions and other initiatives as they arise;
17. Host a ‘Biotechnology partner Councils’ web page on the Victorian Government biotechnology website
and provide hyperlinks to individual local Council websites. Link Council Economic Development
websites to Victorian Government and industry biotechnology websites;
18. Report on the program and promote it to Local Government constituents.

9.2.4 Recommendations - Program Coordination
19. Maintain the momentum of the Victorian Councils Biotechnology Project through appointed delegates
with economic development responsibilities from each Partner Council;
20. Appoint a coordinator for the network, possibly under the umbrella of a relevant industry association,
in order to reduce duplication of activities;
21. Invite other local Councils that have significant biotechnology activity, but have not been part of this
project, to join the network, in particular, the Cities of Banyule, Kingston, Stonnington, Port Phillip and
Greater Geelong;
22. Maintain connections with the Victorian and Commonwealth Governments and Partner Councils to
ensure ongoing access to funding of initiatives.
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9.3 Measuring Outcomes
At present all Partner Councils are active in economic development and several are directly involved in
biotechnology related activities. However, Partner Councils do not measure the extent of economic
development outcomes and there are different levels of capacity within current and future partner
Councils.
• It will be important, however, to track achievement of program goals. The program can be measured as
successful if the majority of the following milestones are achieved in the next three years: current Partner
Councils will continue to support this joint biotechnology initiative in some form (possibly in combination
with other technology areas, eg. IT);
* The majority of local Councils in metropolitan Melbourne with biotechnology industry capacity
participate in the Project;
* Joint programs are undertaken across all Partner Councils and some between neighbouring local
Councils or joint programs in related industries;
• Joint programs are undertaken with network/industry associations;
• The majority of Priority One actions commence within one year of the launch of this Report;
• Partner Councils participate in inward investment initiatives earlier than has been the case previously and
there is a net increase in value of investment as a result;
• Partner Councils recognise, and can act, on opportunities in biotechnology.
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10 Appendices
10.1 Glossary of Terms
Table 10.1 Common Terms used in Biotechnology

Antibody

A protein produced by certain blood lymphocytes in response to a foreign
substance (antigen) and each binds to a specific antigen

AQIS

Australian Quarantine Inspection Service

Bioinformatics

The management and analysis of biological data using advanced computing
techniques

Bioremediation

The use of microorganisms to overcome environmental problems, and
rendering hazardous wastes safe

Biotechnology

The technological use of living organisms to make or modify products, to
improve plants or animals, to develop micro-organisms for specific uses or to
provide goods and services

Business incubator

An organised structure to assist early stage companies by providing
management support and facilitating their growth

Clone

An exact genetic replica of a specific gene, cells or an entire organism derived
from a single common ancestor gene, cell or organism

CRC

Cooperative Research Centre

DNA

Deoxyribonucleic acid. A long chain of deoxyribose, DNA contains the genetic
code that determines the production of proteins in living things

DNA chip

A piece of glass or silicon that has small pieces of DNA arrayed on its surface
and is used to analyse complex mixtures of complementary DNA or RNA

FDA

US Food and Drug Administration - The US agency responsible for regulation
of biotechnology food products

Functional genomics

Relationship between the gene and the function of organisms

Gene

A segment of DNA and of a chromosome that encodes the sequence of a
specific protein and directs or regulates its synthesis

Genetic disease

A hereditary disease that originates in changes to genetic material

Genome

The genetic complement contained in the chromosomes of a given organism

GLP

Good Laboratory Practice - Government imposed regulation for laboratory
methodology and management

GMO

Genetically modified organism - An organism with genetic material that has
been altered by genetic engineering

GMP

Good Manufacturing Practice - Government imposed regulation for control of
manufacturing of medical and veterinary products

Human Genome Project

A worldwide project to determine the entire DNA sequence of human
chromosomes

IP

Intellectual property

IPRIA

Intellectual Property Research Institute of Australia

Mapping

Process to determine the location of a gene on a chromosome

Monoclonal antibodies

Immunoglobulin (antibody) molecules which are engineered to have a single
specificity and produced by a clone of B-cells

OGTR

Australian Government Office of Gene Technology Regulator

Phenotype

The physical or biochemical characteristics of an organism, as an observable
trait which reflects the expression of genes (genotype)
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NRA

National Registration Authority - Australian organisation for the registration of
agricultural products

Protein

A molecule made up of amino acid subunits. The type and order of the amino
acids in a protein is specified by the DNA sequence

Proteomics

The analysis of complex mixtures of proteins aimed to identify and
characterise those responsible for an activity

RAP

Regional Assistance Program

Recombinant protein

Proteins made from engineered DNA technology where DNA coding for a
specific therapeutic protein is inserted into a cell to facilitate mass production
of the protein.

RMIT

RMIT University

RNA

Ribonucleic acid

Spin-off

A company formed from another organisation such as research institute or
firm aimed to develop a new business direction

Stem cells

Cells that can give rise to any type of differentiated cell. These can be derived
from an embryo or an adult source such as bone marrow

STI

Victorian Government Science Technology and Innovation Program

STRIP

Monash Science Technology Research and Innovation Precinct

Synchrotron

An instrument to accelerate electrons to high speed to create intense, highly
focused beams of light across the electromagnetic spectrum

TGA

Therapeutic Goods Administration - Australian organisation for the registration
of medical products

Transgenic

An organism into which one or more genes have been inserted

WEHI

The Walter and Eliza Hall Institute of Medical Research
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10.2 Appendix A: Steering Committee
Name

Position

Council

Mr Greg Aplin

Director Economic
Development and Planning

Wyndham City Council

Mr Gary Cattran

Manager Business
Development

City of Yarra

Mr Dave Coggin

Senior Project Officer, Sustainable Business
and Trade Development

City of Melbourne
(co-ordinator, Steering
Committee)

Mr John Francis

Director Economic Development & City Marketing

Mr Ron Ghiggino

Manager Economic Development

Hume City Council

Dr Andrea Huggins

Manager, Investment & Partnering
- Biotechnology

Department of Innovation,
Industry and Regional
Development

Mr Brett Luxford

Economic Development Officer

Hume City Council
(alternate)

Mr Grant Meyer

Project Manager - Economic Development

Knox City Council

City of Whittlesea

Mr Andrew Millen

Manager Economic Development

City of Monash

Mr Steven Smart

Manager, Biotechnology

Department of Innovation,
Industry and Regional
Development (alternate)

Mr Wilson Turnbull

Economic Development Co-ordinator

Wyndham City Council
(alternate)

10.3 Appendix B: People Interviewed
Title First Name Surname

Position

Organisation

Council

Mr

Ross

Barrrow

Chief Operating Officer
- Systems

Vision BioSystems

Melbourne

Ms

Sue

Bell

Manager

Technology Enterprise
Centre

Whittlesea

Dr

Greame L

Blackman

Chairman & Managing Director IDT - Institute of Drug
Glen Eira
Technology Australia Ltd

Mr

Lawrence

Bremner

Chief Operating Officer

Biocomm

Melbourne

Mr

Murray

Brown

Manager - Professional
Development and Information

Food Science Australia

Wyndham

Mr

Andrew

Charlton

Prof. Ian

Clarke

Mr

EEDA
Prince Henry Institute
of Medical Research

Monash

Cockerton Chief Executive Officer

Spatial Vision

Melbourne

Prof. Peter J

Coloe

Professor of Biotechnology /
Head of Department

RMIT University

Whittlesea

Mr

Coppola

Executive Officer

Northern Area
Consultative Committee

Whittlesea

Glenn

Tony

Senior Principal Research
Fellow / Director of Biological
Resources
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Title First Name Surname

Position

Organisation

Ms

Angela

Cutri

Office Manager

Vital Biotech

Dr

Michael

Dalling

Group General Manager Research & Development

Nufarm Limited

Melbourne

Prof. Frank R.

Dunshea

Department Head Growth and Development

Victorian Institute of
Animal Science

Wyndham

Dr

John

FieldDodgson

Institute Director

Department of
Natural Resources
and Environment.

Melbourne

Mr

John

Grace

CEO

Nextec BioSciences

Melbourne

Mr

Paul

Holper

State Relationship Manager Victoria

Aspendale
Laboratories, CSIRO

Mr

John

Jenkin

Development Manager

Melbourne
Development Board

Glen Eira

Dr

Eric

Kingston

Co-ordinator Intellectual
Property & Contracts

RMIT University

Whittlesea

Mr

Geatan K.Y. Limsowtin Research Director & Chief
Executive Officer

ASCRC - Australian
Starter Culture
Research Centre

Wyndham

Mr

Andrew J.

Macdonald Chief Financial Officer /
Company Secretary

Biota Holdings Ltd

Melbourne

Mr

John

MacDonald Executive Officer

Melbourne
Development board

Glen Eira

Mr

Mark

McClelland Human Resources Manager

CSL Bioplasma

Hume

Mr

Tim

Murphy

Executive Director

BioMelbourne Network

Melbourne

Mr

Milos

Pelikan

CEO

Spatial Vision

Melbourne

Ms

Jenny

Pietsch

Manager

Monash Enterprise
Centre

Melbourne

Mr

Max

Roger

Head, Australian Synchrotron
Project

DIIRD - Science,
Melbourne
Technology and Innovation

Ms

Brenda

Rossman
AM

Volunteer Counsellor

Small Business
Counselling Service Inc.
(SBCS)

Monash

Mr

Jonathon

Sanders

Chief Operation Officer

Monash Commercial

Monash

Ms

Rebecca

Scott

Media Co-ordinator

Prince Henry’s Institute
of Medical Research

Monash

Dr

Ian

Smart

Corporate Advisor

Information City Victoria

Melbourne

Dr

Mile

Terziovski

Director

European-Australian
Cooperation Centre,
The University of
Melbourne

Melbourne

Dr

Glenn

Tong

Managing Director
(Commercial)

AgGenomics

Yarra

Mr

Simon P.

Tucker

Director - Research

Biota Holdings Ltd

Melbourne

Dr

Sandra N.

Webb

Managing Director

AMRAD

Yarra

Mr

Michael

Wilkinson

Chief Operating Officer

MiniFAB Ltd

Knox
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Council

Title First Name Surname

Position

Organisation

Council

Mr

Luke

Whelan

Director

Mondo Medical Pty Ltd

Monash

Ms

Elizabeth

Wong

Principal Scientist

Vitapharm Research
Pty Ltd

Knox

Dr

Owen

Wright

Sales Director Asia Pacific

Vision BioSystems

Melbourne

Dr

Charlie

Xue

Head, Chinese Medicine Unit
RMIT University and Director, Chinese Medicine Faculty of Life Sciences
Research Group

Whittlesea

10.4 Appendix C: Company Survey Respondents
Company Name

Sector Class

Council Area

Acrux

Drug delivery

Melbourne

Advanced Laboratory Solutions

Suppliers

Other

Advanced Surgical Technologies

Surgical devices and kits

Yarra

Alpharma Animal Health

Agricultural Biotechnology

Other

AMRAD Corporation

Human Therapeutics

Yarra

Anadis

Human therapeutics

Hume

Animal Reproduction Company

Agricultural Biotechnology

Wyndham

Applied Biosystems

Instruments

Knox

Aus Bio

Human Therapeutics

Monash

Auspep

Suppliers

Melbourne

Australian Starter Culture Research Centre

Agricultural Biotechnology

Wyndham

Baltech

Imaging Equipment

Other

Bayer Australia (CropScience Head Office)

Agricultural biotechnology

Other

Bio Electronics

Biomedical devices and implants

Other

bio Revive

Human Therapeutics

Yarra

Biomedtech Australia

Biomedical devices and implants

Other

Bioproperties (Australia)

Agricultural biotechnology

Other

Bioscreen

Diagnostics

Yarra

Biota Holdings

Human therapeutics

Melbourne

Biotech Ventures

Agricultural biotechnology

Melbourne

Bovogen Biologicals

Suppliers

Other

Bristol- Meyers Squibb Australia

Human Therapeutics

Other

Cellestis

Diagnostics

Other

Centre for Development of Cancer Therapeutics Human therapeutics

Melbourne

Chirogen

Suppliers

Other

Clean Teq

Chemical and/or Environment

Other

Clone International

Agricultural Biotechnology

Wyndham

CogState

Diagnostic equipment

Melbourne

Connetics Australia

Drug delivery

Knox

Copyrat

Suppliers

Monash

Cottee Health Pharmaction

Human Therapeutics

Wyndham
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Company Name

Sector Class

Council Area

Dynamic Hearing

Bioinformatics and software

Yarra

Earth

Chemical and/or Environment

Other

EcoEarth Technologies

Chemical and/or Environment

Other

EvoGenix

Human Therapeutics

Melbourne

Felton Grimwade & Bickford

Human therapeutics

Monash

Florigene

Agricultural Biotechnology

Yarra

G.B.C. Scientific Equipment

Laboratory equipment

Other

Genera Biosystems

Diagnostics

Other

Hippokrat Australia

Biomedical devices and implants

Other

Ingenko

Suppliers

Monash

Invitrogen Australia

Consumables

Monash

Laerdal

Laboratory equipment

Monash

Medical Concepts Australia

Biomedical devices and implants

Knox

Metabolic Pharmaceuticals

Human Therapeutics

Other

Mimotopes

Suppliers

Monash

MiniFab (Aust)

Diagnostics

Knox

MuriGen

Suppliers

Melbourne

Olympus Australia

Imaging Equipment

Monash

Optiscan Imaging

Imaging Equipment

Monash

Orica Australia

Chemical and/or Environment

Melbourne

Oxoid Australia

Diagnostics

Other

Pacific Medical

Biomedical devices and implants

Yarra

Pathtech

Consumables

Other

Peerless Holdings

Agricultural Biotechnology

Wyndham

Phytogene

Agricultural Biotechnology

Other

PlantTech

Agricultural Biotechnology

Melbourne

Prana Biotechnology

Human Therapeutics

Other

Pulmosonix

Diagnostic equipment

Monash

Scientec Research

Drug delivery

Other

Solagran

Human therapeutics

Melbourne

Southern Dental Industries

Consumables

Knox

Starpharma Pooled Development

Human therapeutics

Melbourne

Stem Cell Sciences

Human therapeutics

Other

Syngenta Seeds

agricultural biotechnology

Other

TGS Electronics

Laboratory equipment

Other

Thermo Trace

Diagnostics

Other

Thomson Scientific Instruments

Imaging Equipment

Melbourne

Xeno Trans

Human Therapeutics

Other

XRT

Imaging Equipment

Monash
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