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Senator the Hon Kim Carr

Minister for Innovation, Industry, Science and Research
Parliament House

CANBERRA ACT 2600

Dear Minister

On behalf of the Pharmaceuticals Industry Strategy Group (the Group), we have pleasure in
presenting the Group’s directions paper to you for your consideration.

The Group considers that the Australian pharmaceuticals industry faces significant changes
in the global operating environment. These have been triggered by the increasing cost of drug
development, falling R&D productivity, rapid technological change, increasing regulatory
pressures and evolving health procurement practices. Collectively, they will challenge the
sustainability of the global and Australian pharmaceuticals industry and, consequently, the
companies and individuals of which it is composed. These changes, while challenging, also
provide growth opportunities that have the potential to create annuities for Australia,
delivering broader social and economic benefits to the whole community.

The future of the Australian pharmaceuticals industry will be determined principally by how
it responds to these global challenges, none of which are easily ameliorated by national
governments. Nevertheless, the Australian Government has a role to play in supporting the
Australian industry’s transition to a more technologically sophisticated, knowledge intensive,
value adding industry that is more resilient to external shocks and better able to thrive in the
face of these external pressures.

A viable and sustainable pharmaceuticals industry requires:

e predictable, timely and transparent regulatory and reimbursement systems that
provide companies with a clear and streamlined path to market;

e an appropriate and balanced intellectual property regime;

e strong and effective capital markets that will fund high risk projects that are of high
quality and have potential commercial returns;

e competitive taxation arrangements that provide incentives for companies to invest in
relatively high risk activities like R&D or complex, value adding pharmaceutical
manufacturing;

e an appropriately resourced tertiary education sector capable of producing high
quality, job ready, science and medical research graduates; and

e strong and effective collaboration between industry and academic research.

While some of these outcomes are outside the scope of the review, the Group notes that they
remain important to the Australian industry’s long term viability.

The Group has developed a package of measures that it believes will increase investment in
the Australian pharmaceuticals industry and leverage its world class medical research base to
bolster Australia’s ability to compete globally as a centre for high quality R&D, clinical trials
and value added niche manufacturing (such as injectables, biologics, vaccines and blow fill
seal based products).

These measures include strategies to:
1. encourage strategic investment in pharmaceuticals R&D, manufacturing and
infrastructure;
2. increase Australia's attractiveness as a location for clinical trial activity; and
3. improve pharmaceuticals skills and education.



The Group does not view these three measures as alternatives, but rather as part of an
integrated package. Measures 2 and 3 are not costly and should be pursued. The first measure
is likely to be the most costly. Hence, while it can also be expected to deliver the largest net
economic and social benefit, it will require more scrutiny in the context of broader
Government priorities. The Group is aware that the broader innovation framework is being
examined in another forum. Pharmaceuticals is an innovation-intensive industry, likely to be
affected by changes in Australia’s National Innovation System. The Group has steered away
from measures that are better addressed at a broader cross-industry level, and has focused on
measures that could complement changes at the national level.

The Group is mindful of its responsibility to develop proposals that will deliver a net social
and economic benefit to the Australian community by 2020. Given the long lead times for
most pharmaceutical projects and their innovative nature, it is possible that benefits may not
be fully achieved within this time frame. Consequently, the Group has focused its
recommendations on those that it considers have a significant likelihood of delivering at least
initial net economic and social benefit in the short to medium term.

In developing these draft recommendations, the Group also noted that many aspects are not
only relevant to the pharmaceuticals industry, but would also be relevant to the broader
medical science sector.

Subject to your views, the Group intends to consult more broadly on the recommendations
developed in this draft directions paper with stakeholders in the academic and medical
research sectors. The Group will incorporate these views and refine its recommendations
accordingly. The final report will then be presented to you by the end of the year.

On a final note, we would like to thank our colleagues and fellow Group members for
generously devoting so much of their time and energy. While individually we have different
perspectives, we all agree on the importance of a sustainable, viable, and value adding
Australian pharmaceuticals industry. We are all committed to working constructively with
Government to create an operating environment that enables the industry to flourish — to the
benefit of all Australians — in an increasingly complex and globally competitive world.

Yours sincerely

Original Signed By Original Signed By

Brian McNamee Craig Pennifold

Co-Chair Co-Chair

Pharmaceuticals Industry Strategy Group Pharmaceuticals Industry Strategy Group

30 September 2008
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Executive Summary

The pharmaceuticals industry is global in scope, with a value chain that is similarly global:
promising research is sourced from wherever it emanates; pre-clinical research is generally
conducted in suitably scaled units located close to head offices or large commercial business
units; clinical trials are conducted by appropriately qualified investigators based at suitable
hospitals and research centres around the world, placing a premium on speed, cost and
quality; medicines are developed for global markets and manufactured from global networks
of large scale production sites for international markets. There is intense competition for
capital, for skilled resources, and for research prospects that have the potential to become
useful medicines.

For most of the last three decades, the pharmaceutical business model has been based on
vertically integrated multinational corporations (MNCs) developing 'blockbuster' medicines
from in-house resources. Over the last decade, this model has become more fragmented
under the increasing pressure of costs and duration of drug development, falling R&D
productivity, the rise of new technologies, the increasing ability of smaller companies to
monetise their intellectual property without first having to commercialise a product, and
increasing competition from generic medicines when patents expire.

Many originator pharmaceutical companies are increasingly looking to reduce the risk and
cost of drug development by in-licensing or acquiring potential drug targets from smaller,
highly specialised biotechnology companies. These smaller biotechnology companies not
only offer prospective biological agents that might be useful human therapies, but also offer
expertise in a range of technologies valuable to larger pharmaceutical companies, such as
identification of new drug targets and biomarkers.

Biotechnology will play an increasingly important role in the drug development process and
the companies and research institutions that possess these technologies will represent a
growing proportion of the industry's innovation effort. Australia is well placed to exploit this
accelerating trend, with around 470 specialist biotechnology companies that can act as
providers of new product opportunities and technological expertise to pharmaceuticals
companies in their quest to develop new drugs.

The global industry's inability to develop sufficient new drugs to replace existing
blockbusters - US$100 billion of which will move off-patent by 2012 — has led to a marked
reduction in the value of the sector, and is particularly marked for the traditional large
MNCs. The rapid rate of patent expiry has been matched by vigorous competition from and
significant growth in the generics sector, which specialises in the manufacture and sale of
off-patent small molecule medicines. At the same time, there has been major global
consolidation of the industry over a relatively short time frame. An obvious rationale behind
such consolidation is the opportunity to reduce costs through eliminating duplication of
functions from R&D through to manufacturing and marketing.

The shift to out-sourcing of innovation and early stage R&D has resulted in continued
expansion of the biotechnology sector, but this has been off-set by cost cutting resulting in
global job losses in the originator sector. These pressures are particularly prominent in
manufacturing (where they are associated with initiatives to centralise and upscale facilities
in tax advantageous and low cost jurisdictions) and in commercial costs. A number of MNCs
have announced plans to significantly reduce their numbers of global manufacturing plants,
moves which are affecting Australian subsidiaries of multinational companies. These
pressures will remain and Australian operations will continue to be affected by the global
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industry's adjustment to lower R&D productivity and the need to reduce costs. Significantly,
the value add of Australia’s pharmaceuticals manufacturing has declined over the last decade
from around 80 per cent formulation to just 45 per cent, with the balance replaced by
packaging activities.

The changing global environment presents a number of challenges and opportunities for the
Australian industry. If it responds effectively, the Australian industry will look significantly
different in ten years time to what it does today. Currently, the industry employs 40,000
people, spends over $750 million a year on R&D, has a turnover in excess of $18 billion and
is Australia's second largest manufactured export provider To place this in context, in 2007
the global pharmaceutical market was estimated to be worth US$712 billion with a total
R&D spend of around US$67 billion. The comparatively low ratio of R&D to expenditure in
Australia, and is an indication that there is scope to significantly raise the value added
component of the domestic pharmaceutical sector.

The industry generates a relatively small amount of manufacturing value add (one symptom
of which is the low and falling level of capital investment), has a weak track record of taking
Australian products into later stage development and has few companies, probably just one,
that could be considered scaled centres of excellence in a global sense. The Group does not
consider that this is a solid profile for a sustainable industry. The future will depend on
moving away from activities which are vulnerable to increasing competition from low cost
competitors and from out-licensing discoveries at an early stage of development.

The Group therefore considers that the thrust of pharmaceuticals policy should be to:

¢ provide the knowledge, research skills base that underpins the sector and wider
innovation system;

e support the industry to develop Australian technology and innovation to a later stage
of development before out-licensing and to shift its profile to develop areas that
deliver a specialised and sustainable competitive advantage; and

e for industry to seek to compete internationally on quality and capability rather than
on the basis of lowest cost.

Key drivers of investment in the Australian industry are:
e The changing nature of medicines;

e R&D - quality of the scientific and medical research base and infrastructure, and the
strength of the intellectual property (IP) regime;

e Clinical Trials — ability to add value to the global drug development program,
investigator initiated clinical research proposals, and world-leading Australian clinicians
(and centres of excellence) being sought for global advisory boards;

- Early Stage — quality of scientific and medical research base and infrastructure,
availability of clinical trial sites (suitable for early phase studies) and patients, speed in
gaining regulatory approval to conduct the clinical trial;

- Late Stage — quality of scientific and medical research base and infrastructure,
availability of clinical trials sites and clinicians, speed in gaining regulatory approval to
conduct the clinical trial, ability to recruit larger patient numbers per site, cost,
growth/value of the market in the country and previous conduct of early phase trials with
the compound in the country; and

e Manufacturing — scale, cost, skills and IP protection, quality, high level skills and
specialised capability for niche production.
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Key barriers to investment in the Australian industry are:

e Tax - Australia's corporate tax rate is higher than the OECD average and is a barrier to
increased investment;

e R&D - lack of critical mass, infrastructure gaps and few globally significant companies
from which to develop global centres of discovery R&D;

e Clinical Trials — small population, increasing difficulty in identifying and recruiting
patients, declining cost competitiveness, declining competitiveness in speed of study
start-up; and

e Manufacturing — not cost competitive against many of Australia's competitors and
Australia does not offer the same levels of incentives as other jurisdictions.

The Group considers that the key to a sustainable pharmaceuticals industry that adds value to
the economy is in leveraging the industry's knowledge base, to deliver a sustainable and
valuable annuity. Australia has a world class medical research base which produces

three per cent of the world's medical research — it punches ‘above its weight. Scientific
excellence is supported by extensive infrastructure in universities, medical research sectors
and hospitals. Australian science has also been responsible for the development of a number
of important new medicines such as Gardasil, Relenza and Naglazyme as well as improved
formulations and delivery systems such as Kadian/Kapanol and Doryx that have generated
global sales in excess of $100 million.*

Excellence in scientific and clinical research retaining the highest possible safety standards
has made Australia a competitive location not only for R&D, but also for clinical trials,
particular in the earlier phases. Australia has a competitive advantage as a location for Phase
I and Phase Ila clinical research. Australia maintained rapid study start-up timelines when
European timelines fell behind following the introduction of the European Union Clinical
Trials Directive. More Phase | and 11 activity is likely to migrate to Australia over time,
provided we continue to improve the Australian environment for clinical trials in the face of
improving clinical trial capabilities in other countries.

Australia also has pockets of expertise around niche manufacturing that are largely
responsible for the industry’s strong export performance to date. The Group considers that
Australia has the potential to build on these strengths to create a sustainable future around
high quality R&D, clinical trials and value added niche manufacturing.

Industry’s ability to make this transition will be dependent largely on the efforts of the
companies and workers of which it is composed. However, Government will have a role to
play in assisting industry to make this transition. The Group considers that the
recommendations of the Review of the National Innovation System, in so far as they impact
on the industry, will provide some support, but not effect this transition. Accordingly, further
industry specific action is required. The Group is cognisant that there are many competing
claims for government funding. It is important to ensure that any specific additional funding
directed to the Australian pharmaceuticals industry is supported by a clear evidence based
expectation of net economic and social returns to the Australian Community.

There are some aspects of the pharmaceuticals environment, for example in the regulations
surrounding clinical trials, the importance given to the research as a part of the public health
system and in the size and design of university and academic research funding, where

! Gardasil (cervical cancer vaccine), Relenza (influenza vaccine) and Naglazyme (treatment for rare genetic
disease Mucopolysaccharidosis type 6), Kadian/Kapanol (pain relief), and Doryx (anti-infective).
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Government is the key agent. Improvement and increased funding in these areas falls directly
to Government.

In other areas, Government is important in creating the right operating environment for
companies to invest. This includes appropriate levels of policy co-ordination between the
Australian Government Health and Innovation portfolios and a strong and balanced IP
regime.

Finally, where it can be demonstrated that spillovers are significant and there is a barrier to
private investment for a project in Australia, there is a case for Government action beyond
the level provided through the broad National Innovation System.

Accordingly, the Group believe that there is a role for Government in:
e maintaining Australia's strong medical research base;
e ensuring that graduates have the appropriate skills base;

e ensuring the regulatory environment appropriately supports high quality R&D and
does not unduly obstruct clinical trial activity; and

e assisting companies to invest in new, qualitatively different R&D, manufacturing and
infrastructure that results in a sustainable competitive advantage, which will then
generate a significant net economic and social benefit and a sustainable annuity to the
Australian economy.

In the process of considering its recommendations, the Group has considered the
recommendations of the Review of the National Innovation System. The Group has
concluded that, while there are some proposals that will encourage some individual
companies, these proposals may not be sufficient to encourage the necessary development of
the industry. Specifically:

e the combination of the Competitive Innovation Grants Program, the Pre Seed Funds
and a fourth round of the Innovation Investment Fund may still leave a gap
(>$10 million) in funding for the smaller biopharmaceuticals firms in Australia if
alternative sources of capital (such as venture capital) are inadequate — this is
particularly problematic in biopharmaceuticals because of the long development
times;

¢ the Review did not offer specific mechanisms that would attract significantly more
R&D investment from large pharmaceuticals companies;

e recommendations to build on the National Collaborative Infrastructure Strategy to
fund R&D infrastructure would not provide a strong incentive for companies to
undertake significant investment in qualitatively different infrastructure that would
make the industry more competitive in the long term; and

¢ none of the Review's recommendations specifically addressed the skills gap in the
pharmaceuticals industry, and more needs to be done to meet the skills gap by
ensuring that graduates have the necessary knowledge, skills and experience to make
them ready for a job in the pharmaceuticals industry — changes are also needed to
improve the mobility of personnel between the public and private sectors.
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The Group concluded that Government action, beyond that proposed in the Review of the
National Innovation System, is necessary if the pharmaceuticals industry is to have a
sustainable future in Australia. The Group has developed the following three
recommendations to achieve this objective.

1. Government co-funding of strategic investment in pharmaceuticals R&D,
manufacturing and infrastructure that will deliver a net ongoing social and economic
benefit and will deliver future value to Australia. Some different means to achieve
this are put forward.

2. Increasing Australia’s attractiveness as a location for clinical trials activity, by:

a. accelerating implementation of a national streamlined system of ethics
approval processes for multi-centre clinical trials;

b. implementing improvements to the regulation of clinical trials identified as
part of the moves towards the establishment of the Australia New Zealand
Therapeutic Products Agency;

c. establishing a National Clinical Research Agency;

d. implementing a national approach to clinical research training and
accreditation; and

e. accelerating use of e-health initiatives to improve the efficiency of conducting
clinical trials in Australia.

3. Improving Pharmaceuticals Skills and Education by:

a. establishing a program to gauge the feasibility and commitment of industry,
education and government stakeholders in creating a national strategic
framework for the future development of a biopharmaceutical industry
training system and an Australian Government funded co-ordinating body to
develop and oversee the implementation of the national strategic framework;

b. allow the costs of hiring students and academics to be covered by any
Government funded R&D grant program;

C. encouraging universities to provide equal credit to engagement with industry
as an alternative to publications as evidence of researcher productivity; and

d. encouraging research funding organisations (such as the National Health and
Medical Research Council and the Australian Research Council) to take
account of research undertaken in commercial environments when assessing
skills and capabilities of grant applicants.

The Group does not view these three measures as alternatives, but rather as part of a
concerted package for improving the industry environment. The Group considers that
measures 2 and 3 are not costly and should be pursued as soon as possible. They also contain
quite specific actions, such as establishing a National Clinical Research Agency, the specific
merits of which will be further reviewed in the final report. The first measure is likely to be
the most costly. Hence, while it can also be expected to deliver the largest net economic and
social benefit, it will require more scrutiny in the context of broader Government priorities.
The Group will consider the amount of funding for its final report.

The Group also believes that there are several enhancements to be made to the business

environment for pharmaceuticals, and these will be detailed in its final report.
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1 Introduction

The Minister for Innovation, Industry, Science and Research, Senator the Hon Kim Carr,
established a high level industry-union taskforce to secure the future of the Australian
pharmaceuticals industry. The taskforce, known as the Pharmaceuticals Industry Strategy
Group (the Group), was commissioned to develop a plan to increase investment in
pharmaceuticals R&D, clinical trials and manufacturing in Australia over the next decade.

The global pharmaceuticals business model is changing because of industry consolidation in
association with the increasing costs of drug development, the emergence of biologics, and
outsourcing of early stage R&D. Also, increasing patent expiries and global cost cutting
strategies to offset falling revenues in the face of increasing competition from generic drugs
are creating challenges and forcing industry change. This shift presents both opportunities
and challenges for the Australian industry.

1.1 Terms of Reference

Minister Carr announced the Terms of Reference for the Group on 26 May 20082, which are
shown in Box 1.1. The Terms of Reference require the Group to:
e examine the barriers and drivers to increasing productive pharmaceuticals investment
in Australia;
¢ identify strategies to overcome the impediments and capitalise on opportunities to
attract pharmaceuticals investment in Australia;
o explain how these strategies will make a net economic and/or social contribution to
Australia by 2010; and
e present a draft directions paper to the Minister by 30 September 2008 and a final
report by the end of December 2008.

2 Kim Carr (Minister for Innovation, Industry, Science and Research), The Roadmap to Pharmaceuticals
Research and Manufacturing, media release, Parliament House, Canberra, 26 May 2008.
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Box 1.1 Terms of Reference for the Pharmaceuticals Industry Strategy
Group

The Minister for Innovation, Industry, Science and Research has commissioned the
Pharmaceuticals Industry Strategy Group (PISG) to develop a strategic plan to increase
investment in pharmaceuticals research and development (R&D) and manufacturing in
Australia over the next decade.

The Australian pharmaceuticals industry is defined as all those who contribute to the
discovery, creation and supply of pharmaceutical products and services, including
prescription medicines and vaccines. It covers from research through clinical trials, to
manufacturing of pharmaceuticals. It includes the originator medicine sector, the generic
medicine sector and the medical biotechnology sector.

The pharmaceuticals industry is highly globalised and is undergoing a period of global
rationalisation that will impact on the sustainability of the Australian industry.

The Pharmaceuticals Industry Strategy Group (PISG) will:

1. Examine the drivers and barriers to increasing productive investment in R&D,
clinical trials and manufacturing activity in Australia. In doing so, the PISG can
take into account the impact of, but is not required to report on, regulatory and
reimbursement systems such as the Therapeutic Goods Administration and the
Pharmaceutical Benefits Scheme.

2. Identify strategies to overcome the impediments and capitalise on the
opportunities to attract investment in R&D, clinical trials and manufacturing
activity in Australia that:

a) Builds on Australia's competitive strengths;

b) Identifies the actions that industry and Government should take to:

) increase manufacturing activity and investment in
manufacturing infrastructure; and

i) increase R&D activity and investment in R&D
infrastructure;

c) Provides a well reasoned business case (consistent with principles of
appropriateness, effectiveness, efficiency, integration, performance
assessment and strategic policy alignment) for how any proposed actions
will attract new, internationally competitive and sustainable R&D, clinical
trials and manufacturing investment to Australia together with an
implementation timetable and key performance indicators; and

d) Explains how the actions would make a net economic and/or social
contribution to Australia by 2020.

3. Report to the Minister for Innovation, Industry, Science and Research with a draft
directions paper by 30 September 2008 and a final report by the end of December
2008.
2
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1.2 Membership

The Group has 24 members that span the pharmaceuticals industry value chain. The Group is
co-chaired by Dr Brian McNamee, CEO and Managing Director of CSL Limited and
Mr Craig Pennifold, Head of Innovation Division, Department of Innovation, Industry,
Science and Research. The Group’s other members are:
e Mr Nixon Apple, Industry and Economic Adviser, Australian Manufacturers Workers
Union;
e Dr Graeme Blackman, Managing Director, Institute of Drug Technology Australia
Limited,;
Mr Dan Brown, Managing Director, Genzyme Australasia Pty Ltd,;
Mr lan Chalmers, Chief Executive Officer, Medicines Australia;
Dr Greg Collier, CEO and Managing Director, ChemGenex Pharmaceuticals Limited,;
Mr Peter Cook, CEO and Managing Director, Biota Holdings Limited:;
Mr Richard Davies, Managing Director, Amgen Australia Pty Ltd;
Mr Joe de Bruyn, National Secretary and Treasurer, Shop, Distributive and Allied
Employees Union;
Mr Will Delaat, Chair, Pharmaceuticals Industry Council;
Mr Charlie Donnelly, National Secretary, National Union of Workers;
Ms Alison Finger, Managing Director, Bristol-Myers Squibb Australia Pty Ltd;
Ms Di Ford, Executive Director, Generic Medicines Industry Association;
Mr Mitch Kirkman, Manager — Process, Training and Quality, Novartis
Pharmaceuticals Australia Pty Ltd,;
e Mr John Latham, Regional Director, Pfizer Global Pharmaceuticals, Pfizer
Australia/Pfizer New Zealand;
e Dr Anna Lavelle, Chief Executive Officer, AusBiotech Ltd,;
e Professor Graham Macdonald, Chair, Pharmaceuticals Education Council,
Mr John Montgomery, Chief Executive Officer, Alphapharm Pty Ltd and President,
Mylan Asia Pacific;
Ms Cait O'Connor, National Policy and Research Officer, Australian Workers' Union;
Dr Tim Oldham, President, Asia-Pacific, Hospira Inc;
Dr Alan Robertson, Chief Executive Officer, Pharmaxis Ltd;
Dr Merilyn Sleigh, Chief Executive Officer, In Avanti; and
Mr Ken Windle, Chairman & CEO, Advent Pharmaceuticals

Previous members were:
e Mr Simon Efron, former National Policy and Research Officer, Australian Workers'
Union — Mr Efron was replaced by Ms O'Connor; and
e Mr Dave Oliver, National Secretary, Australian Manufacturing Workers Union — Mr
Oliver was replaced by Mr Apple.

1.3 Relationship with other Government Reviews

The Group is conducting its work at the same time as a number of other significant reviews
commissioned by Government. These other reviews include:

The Review of the National Innovation System;

The Review of Australia's Export Policies and Programs;

The Review of Australian Higher Education; and

The Review of Australia's Tax System.
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The Review of the National Innovation System

On 22 January 2008, the Minister for Innovation, Industry, Science and Research, Senator
the Hon Kim Carr, announced a review of the National Innovation System to be undertaken
by an expert panel chaired by Dr Terry Cutler. Minister Carr asked the panel to:

o Identify a set of principles to underpin the role and participation of the public sector
in innovation;

e Develop a set of national innovation priorities to complement the national research
priorities, ensuring the objectives of research programs and other innovation
initiatives are complementary;

e Identify regulatory and other barriers to innovation and recommend ways to minimise
these;

e Examine the scope for simplifying and reducing program duplication and ensuring
that any support provided is well-targeted and easy to access;

e Consider the appropriateness, effectiveness and efficiency of the Research and
Development (R&D) Tax Concession Scheme in promoting innovation and make
recommendations to improve innovation outcomes;

e Consider ways to improve the governance of the national innovation system to
support higher expectations of government agencies and industry; and

e Assess the appropriateness, effectiveness and efficiency of the Cooperative Research
Centres (CRC) Program and make recommendations to improve innovation
outcomes.®

Minister Carr released the Review of the National Innovation System, Venturous Australia,
on 9 September 2008.

The Review of Australia's Export Policies and Programs

On 21 February 2008, the Minister for Trade, the Hon Simon Crean MP, commissioned

Mr David Mortimer AO and Dr John Edwards to review Australia's export policies and
programs. The review will assess Australia's export and investment performance. It will
make recommendations on future policies and programs to promote exports and investment
flows, develop export capacity, and enhance Australia's competitiveness.” The review is
scheduled to report to Minister Crean by the end of August 2008.

The Review of Australian Higher Education

On 13 March 2008, the Deputy Prime Minister and the Minister for Education, Employment,
Workplace Relations and Social Inclusion, the Hon Julia Gillard MP, announced a major
review of Australia’s higher education system which will examine and report on the future
direction of the higher education sector, its fitness for purpose in meeting the needs of the
Australian community and economy and the options for ongoing reform.® The review will be

® Kim Carr (Minister for Innovation, Industry, Science and Research), Government Announces Review of the
National Innovation System, media release, Parliament House, Canberra, 22 Jan 2008.
* Kim Carr (Minister for Innovation, Industry, Science and Research), Government Releases Innovation Review
Paper, media release, Parliament House, Canberra, 9 Sep 2008.
® Simon Crean (Minister for Trade), Government Review of Export Policies and Programs, media release,
Parliament House, Canberra, 21 Feb 2008.
® Julia Gillard (Deputy Prime Minister, Minister for Education, Employment Workplace Relations and Minister
for Social Inclusion), A Higher Education Revolution, media release, Parliament House, Canberra,
13 Mar 2008.
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conducted by Emeritus Professor Denise Bradley AC and will present a draft report to
Minister Gillard by October 2008 and a final report by the end of the year.

The Review of Australia's Tax System

On 13 May 2008, the Treasurer, the Hon Wayne Swan MP, announced the review of
Australia’s tax system. The review will look at the current tax system and make
recommendations to position Australia to deal with the demographic, social, economic and
environmental challenges of the 21st century.” This review will be undertaken by

Dr Ken Henry, Secretary of the Department of the Treasury and will report to Government
by the end of 20009.

The Group considers that each of these reviews is important to the future competitiveness of
the Australian pharmaceuticals industry. However, the Group will not be making
recommendations which it considers likely to encroach on any of these reviews' terms of
reference; rather it will note the importance of these matters to the industry. This will allow
the views of the Group to inform the Government's response to the other reviews.

1.4 Why Have a Pharmaceuticals Industry Review Now?

The Australian pharmaceuticals industry is significant; it employs over 40,000 people, has a
turnover in excess of $18 billion, produces exports valued at $3.9 billion and invests

$752 million in R&D a year.? It is a significant component of the National Innovation
System, and Australia's second largest source of elaborately transformed manufactured
goods.

However, the environment in which the pharmaceuticals industry operates has changed
dramatically over the last decade and a full and frank assessment of the current and future
challenges and opportunities facing the industry is needed. This assessment is particularly
timely considering that the current industry development program, the $150 million
Pharmaceuticals Partnerships Program (P*) will conclude on 30 June 2009.

This review will examine the challenges and opportunities facing the industry and also
propose actions that both Government and industry can take to maximise investment in the
industry over the next decade, including whether or not there should be a successor program
to P*, and if so, what it should look like.

1.5 Methodology Used to Address the Terms of Reference

The Group met on 7 July, 11 August and 19 September 2008 to address the terms of
reference. To do this, the Group:
e articulated its vision for where the industry will be in 2020;
e conducted a SWOT - strengths, weaknesses, opportunities and threats — analysis of
the industry;
e considered the impact of previous industry development programs;
e considered the implications of Australia's World Trade Organization obligations on
future industry development program options;
e analysed submissions to the Review of the National Innovation System from relevant
stakeholders;

"Wayne Swan (Treasurer), Australia's Future Tax System, media release, Parliament House, Canberra,
13 May 2008.
® Australian Bureau of Statistics, unpublished data; IBISWorld, Medicinal and Pharmaceutical Product
Manufacturing in Australia: C2543, 2008; and IBISWorld, Pharmaceuticals Wholesaling in Australia: F4797,
2008.
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considered the relevant recommendations of the Review of the National Innovation
System;

developed proposals to stimulate growth of the industry; and

commenced building the business case to justify these proposals.

The Group also held two teleconferences on 5 September and 9 September 2008 to help
refine the proposals to stimulate the growth of the industry.

1.6 Structure of the Directions Paper

This Directions Paper will provide:

an overview of the global and Australian pharmaceuticals industries (see Chapter 2
and Appendices A and B);

an overview of previous Government programs and initiatives (see Chapter 3 and
Appendix C);

a discussion of the barriers and drivers to global and Australian industry activity (see
Chapter 4);

a strategic framework for how the industry will achieve a sustainable future (see
Chapter 5); and

the recommendations to achieve a sustainable future (see Chapter 6).
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2 Overview of the Global and Australian Pharmaceuticals Industry

2.1 The Pharmaceuticals Industry Value Chain

The pharmaceuticals industry is defined as all those who contribute to the discovery, creation
and supply of pharmaceutical products and services, including prescription medicines and
vaccines. The stages of the value chain include discovery research, basic R&D, through to
clinical trials, and then the manufacturing of pharmaceuticals. It includes the originator
medicine sector, the generic medicine sector and the medical biotechnology sector.

2.2 Pharmaceuticals Industry Sectors

Companies in the pharmaceuticals industry are diverse and multifaceted, using a variety of
technologies to develop medicines for global markets. Nevertheless most companies
involved in or aspiring to sell medicines arguably fit within four different business models:

e developers and/or manufacturers of originator small molecule medicines;
e developers and/or manufacturers of originator biological medicines;
e research based biotechnology companies; and

e developers and manufacturers of generic (or off-patent) medicines.

A number of companies are also involved in service the development and manufacturing
needs of these companies by offering contract manufacturing and contract clinical trial, and
R&D services.

Many of the challenges and characteristics of the pharmaceutical industry — those companies
that fit into these three broad categories — also apply to a broader set of businesses involved
in medical science. These include, for example, companies involved in medical devices,
diagnostic products, biomarkers and other therapeutic products.

Originator Small Molecule

These companies earn most of their revenue from developing and selling new medicines
based on small molecules (or chemically based drugs). Both globally and in Australia this is
the largest sector of the industry by revenue and profitability. Because of the cost and time to
market for new products and the low cost and relative ease and consistency of manufacture, a
strong and effective intellectual property protection regime is critical to this sector.

Globally this sector is the largest employer in the industry and the biggest investor in R&D.
Its manufacturing activities are characterised by a diverse network of global manufacturing
facilities that supply all regions.® R&D facilities for each company generally consist of a
handful of global centres of excellence for discovery generally located in Western Europe,
North America and Japan that are supported by a large number of clinical trial sites located
around the world. It has the most extensive sales and marketing network of the industry and
is able to sell to all major markets. The cost of developing a new medicine increases
dramatically as the molecule moves from research into preclinical development, and then
through the phases of clinical development. Most notably, spend on the global clinical
program is often the major component of the total development spend. These funds will flow
into countries that can deliver clinical trial data in a timely and cost competitive manner with
appropriate quality.

% Noting that there has been considerable centralisation, consolidation and increased scale in manufacturing in
the sector, driven by the need to reduce costs and increase margins.
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While this sector remains large and profitable, it is under considerable pressure with the
impending patent expiration on major blockbuster drugs (such as Pfizer's atorvastatin),
falling R&D productivity — raising the cost and difficulty of replenishing pipelines —
increasing regulatory pressure, growing generic competition, and increasing pressure on
reimbursement. This is translating into global rationalisation and globally significant job
losses. In response, originator small molecule companies are exploring new structural models
of R&D to improve productivity and to accommodate the increasing requirement for
demonstration of cost effectiveness of expensive new medicines.

The Australian operations of these companies are not immune from these pressures. Part of
the focus of the Group's work is on developing strategies to identify how Australian firms
and divisions of MNCs can capitalise on the effects if these changes, or at a minimum
survive. Other key challenges for this sector include a predictable and timely regulatory and
reimbursement system that promotes effective market access and competition from low cost
centres for clinical trials and manufacturing. These firms have been very successful in
attracting global clinical trials, and the associated global spend, into Australia over the last
twenty years. However the ability of Australia to retain this level of global spend is under
intense threat, especially from fast growing markets, with lower costs and ever increasing
quality — such as India and China.

Originator Biologics

Originator biologics companies focus on developing new biologic medicines. Many
biotechnology companies are found within this sector, although this group of companies has
additional challenges as discussed below. The percentage of medicines made from biologics
IS set to increase, with some estimates indicating a rise from 18 per cent in 2006 to

27 per cent in 2012.° Like the originator small molecule sector, a strong system of
intellectual property protection is critical for this sector, particularly as the knowledge and
skills needed to manufacture biologics become more widespread. However, unlike the
originator small molecule companies, most of these companies have been in business for less
than 30 years and have developed in conjunction with the rise of biotechnology. Many of
these companies have spun out of knowledge intensive precincts and remain in close
proximity to these locations.

The majority of these companies are highly R&D intensive, have no more than a handful of
products and specialise in a small number of therapeutic areas. Globally these companies
tend to be characterised by strong drug development pipelines (relative to their marketed
products), and unlike the originator small molecule sector face less generic competition™,
less pressure to rationalise and are still exhibiting strong and sustained growth. A key
opportunity and challenge for this sector is having a regulatory and reimbursement
framework that recognises the complexity of biologic medicines. Also, a framework that
ensures these medicines can access markets in a timely fashion (market access is also a key
issue for originator small molecule companies) with reimbursement that reflects the costs of
development.

One of the challenges of the Group is to identify ways in which Government can most
effectively progress this issue in a way that sees Australia take full advantage of this as an
opportunity for the Australian community to access innovative therapies and also to position
the nation as a pro-innovation destination for industry investment.

10 "Report finds poor management scuppers almost half of all licensing deals", Scrip no. 3330, 25 Jan 2008,

p. 11.

' Although, competition is emerging with 'biosimilar' versions of products like human growth hormone, which
are already available.
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Research Based Biotechnology Companies

Research based biotechnology companies operate across the full range of the pharmaceutical
sector, with technologies and products in both the small molecule and biologics spaces.
Many companies in this sector have promising if limited development pipelines but most
have not yet developed a finished product, and indeed may not intend to do so. In these cases,
the companies are generally not profitable and may not have a predictable and consistent
revenue stream from product sales to sustain their activity. They rely on a combination of
government grants, licensing deals with other companies and capital markets to finance their
operations.

Those companies that have developed products have often outsourced (or out-licensed) the
marketing and manufacturing of these products to concentrate on their core business of
researching and developing new medicines. These companies are highly innovative, invest a
large portion of their cash reserves on R&D, tend to specialise in discrete areas of
technological sophistication and pursue unique technological platforms. An appropriate
intellectual property regime is of vital concern to this group, as is a stream-lined environment
for clinical research.

Australia has approximately 470 companies that operate in this sector. They account for a
significant portion of total industry investment in Australia and generally have strong links to
the medical research community. A key challenge for this sector is accessing the skills and
capital required to advance its drug development portfolio and to manage the transition into
later stage development towards product launch and sales. One of the challenges for the
Group is to explore ways in which this sector can overcome its resourcing constraints.
Biotechnology companies also require sophisticated assistance with business development,
product development, and related skills.

Generic Medicine Companies

Generic medicine companies specialise in the production of medicines that have come off
patent (which are predominantly small molecules, although there is also growing interest in
biosimilars), and are focused primarily on manufacturing, marketing activities, regulatory
compliance and managing the legal and IP issues necessary to secure earliest possible market
access. The R&D done by this sector has lower levels of technical risk than the R&D
undertaken by the originator sector, however, it does conduct some R&D including proving
bio-equivalence (the ability of a new version of a medicine to have equivalent strength and
activity of the originator medicine) and the development of new drug formulations and
delivery mechanisms. In Australia, companies such as Hospira and Alphapharm make
significant investments in this type of R&D. An increasing amount of generic company R&D
is spent on development of new formulations and processes.

Generic medicines companies are in the middle of an unprecedented growth opportunity
arising from the large number of patent expirations of high revenue medicines. This is giving
the sector access to larger and more lucrative markets. While manufacturing generic
medicines requires the same skills as manufacturing originator medicines, it does not require
the same levels of IP protection. Therefore, competition for generic manufacturing is more
intense and may take place in a larger number of locations. One consequence of the intense
competition between generic companies is increasing consolidation and adoption of large
scale, low cost manufacturing operations in low cost jurisdictions, necessary to preserve
margins.

The key challenges for this sector are a predictable and timely regulatory and pricing system,
being able to gain access to markets as soon as patents expire and remaining competitive
against lower cost manufacturing centres. The challenge of examining strategies to make
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Australian manufacturing more competitive against lower cost competitors is a key focus for
the Group, for example by finding niches which are difficult for others to replicate.

More information on each sector of the industry and a comprehensive description of the
industry value chain is at Appendix A.

2.3 The Global Pharmaceuticals Industry

The pharmaceuticals industry is global in scope, with a value chain that is similarly global:
promising research is sourced from wherever it emanates; pre-clinical research is generally
conducted in suitably scaled units located close to head offices or large commercial business
units; clinical trials are conducted at appropriately qualified hospitals and research centres
around the world, placing a premium on speed, cost and quality; medicines are developed for
global markets and manufactured from global networks of large scale production sites for
international markets. There is intense competition for capital, for skilled resources and for
research prospects that have the potential to become useful medicines.

Global Industry Trends

For most of the last three decades, the pharmaceutical business model has been based on
vertically integrated multinational companies (‘MNCs’) developing ‘blockbuster’ medicines
from in house resources. Over the last decade, this model has become more fragmented under
the increasing pressure of costs and duration of drug development, falling R&D productivity,
the rise of new technologies, the increasing ability of smaller companies to monetise their
intellectual property without first having to commercialise a product, and increasing
competition from generic medicines when patents expire.

Many originator pharmaceutical companies lack sufficient new medicines to replace those
coming off patent and are increasingly looking to reduce the risk and cost of drug
development by in-licensing or acquiring potential drug targets from smaller, highly
specialised biotechnology companies. The percentage of sales accounted for by drugs
developed through licensing agreements is projected to double from 17 per cent in 2002 to
34 per cent in 2012." These smaller biotechnology companies not only offer prospective
agents (biologics or small molecules) that might be useful human therapies, but also offer
expertise in a range of areas valuable to larger pharmaceutical companies such as
identification of drug targets, drug screening technologies, product optimisation technologies
and identification of biomarkers used to evaluate potential patient populations.

However, these strategies have not led to an increase in R&D productivity by the MNCs. The
number of new products approved in 2006 was lower than in 1995, despite the industry
spending three times as much on R&D in 2006 as in 1995."* Credit Suisse Research estimates
that in 1980 the industry developed almost 17 new medicines for every billion dollars of
R&D spent. By 2000 every billion dollars of R&D spent produced a little more than one
marketed new medicine. While this estimate may be somewhat inflated by a focus on MNCs
developing "blockbuster” drugs, the situation has led to an expectation of sharply reduced
growth in future revenues for the sector of the industry and a substantial reduction in the
value of pharmaceuticals companies to their shareholders.**

12 Scrip, op. cit. p. 11.

3 United States Government Accountability Office, New Drug Development: Science, Business, Regulatory
and Intellectual Property Issues Cited as Hampering Drug Development Efforts, 2006; and statistics on R&D
spend from Pharmaceutical Researchers and Manufacturers of America (PhRMA), Pharmaceutical Industry
Profile 2008, 2008.

1 A Lewcock, "Pharmas to lose $100bn to generics", DrugResearcher.com, news article, 22 Feb 2007,
<http:www.drugresearcher.com>.
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Revenue pressures and consolidation in the MNC sector are leading to global job losses
across the value chain, but are particularly prominent in manufacturing (where they are
associated with initiatives to centralise and upscale facilities in tax advantageous
jurisdictions) and in sales forces. A number of companies have announced plans to
significantly reduce their numbers of global manufacturing plants. Australian subsidiaries of
MNCs are affected by these pressures, with a number of companies announcing
manufacturing job cuts of over 300 employees in the last twelve months. These pressures
will remain while Australian operations continue to be affected by the global industry's
adjustment to lower R&D productivity and the need to reduce costs.

These changes are fundamentally redefining the industry business model from one hitherto
based on vertical integration, to one based increasingly on virtual integration, characterised
by partnering at multiple points within the development chain with service providers,
research based biotechnology companies, universities and medical research institutes, and
diversification by several large originator pharmaceuticals companies into generics.

Australia is particularly well placed to exploit this trend. Australia has the world's sixth
largest biotechnology industry with 470 biotechnology companies who can act as drug
discovery and development partners for larger pharmaceutical companies. Many Australian
companies have been successful in establishing lucrative relationships with MNCs: recent
examples include Cytopia's $274 million drug development deal with Novartis and
Bionomics’ $50 million deal with Merck Serono.

The trend towards outsourcing means, in particular, that the research-based sector will play
an increasingly important role as a source of innovation. This implies that Governments
aiming to create an environment conducive to industry innovation will need to focus
increasingly on enhancing the research sector.

The progressive patent expiry for current block buster drugs has been matched by significant
growth in the generics sector. Typically, a large number of generic versions of blockbuster
drugs come to the market in a very short period of time resulting in intense price competition
and large and rapid price reductions. The large number of impending patent expiries will
present generic medicine companies with unprecedented opportunities for growth. High
growth rates and relatively low barriers to entry will encourage new entrants to the generic
market, both from those new to the pharmaceuticals industry and from originator companies
wishing to develop generic brands to help ameliorate the loss of revenue from patent
expirations on their key products.
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The Global Market

In 2007, the global pharmaceuticals market was estimated to be worth US$712 billion. Based
on IMS Health estimates, North America accounts for nearly half of the global market (see
Figure 2.1).

Figure 2.1 Global Industry Sales by Region
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The global market is projected to grow strongly because of an ageing population, rising

global affluence and an increasingly health conscious market place. Espicom Business

Intelligence projects that the global market will grow by 40 per cent over the next five
16

years.

The growth in the global market will present significant opportunities for manufacturing
companies who will need to service the increasing global demand. This may also present an
opportunity for Australian manufacturing operations, which are geographically well placed to
exploit the growth in the Asia-Pacific region, which is estimated to be an average of

5.5 per cent a year for the next five years."” However, it should be noted that there are several
locations within Asia-Pacific which are desirable manufacturing hubs, not least because of
their favourable tax regimes, and successful manufacture in Australia is likely to be based on
some unique local capability or skill that is difficult for others to replicate and is less subject
to competition based only on cost.

The dominance of the US and Europe in the global pharmaceuticals market is also seen in
global industry revenues. Figure 2.1 shows that over 75 per cent of sales revenues derive
from these markets. A recent IMS Health report found that 65 per cent of revenue from new
medicines launched since 2002 has come from the US.'® The portion of global revenue
generated in the US is higher for newer medicines than for all medicines. This reflects the
fact that companies often seek to market medicines in the US before attempting to access
other markets, a reflection of market size, sophistication, openness to new modes of
treatment and prices paid. This dominance of the US market is a key factor for Australian

1> "Global pharma market grew to $712 billion last year", Scrip, no. 3357, 30 Apr 2008, p. 30.
16 Espicom Business Intelligence, The World Pharmaceutical Markets Fact Book 2008, 2008, p. 71.
" ibid., p. 162.
'8 IMS Health quoted in European Federation of Pharmaceutical Industries and Associations (EFPIA), The
Pharmaceutical Industry in Figures 2008, 2008, p. 5.
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companies involved in new product generation, and ready access to drug development and
regulatory regimes in the US is a vital consideration for their success.

Global Industry Activity

In line with the global pharmaceuticals market, industry activity is dominated by MNCs,
headquartered in the United States, Western Europe and Japan. This trend has occurred
predominantly because companies have traditionally located major manufacturing and R&D
discovery centres close to company headquarters. The extent to which this is true is
illustrated by a recent survey of US-owned multinational pharmaceuticals companies which
found that these companies conducted nearly 80 per cent of their global R&D in their home
market.'® These markets are also the largest in terms of revenues and number of patients: and
there are obviously advantages in developing products close to the final market. In
pharmaceuticals, successful commercialisation often requires that late stage clinical research
take place in that market involving its key opinion leaders.

Other locations around the world with strong scientific skills base, world class medical
research infrastructure or populations who value late stage clinical trials as a means of
securing advanced medicines have been successful in securing portions of R&D and clinical
trial activity. Initially, this trend was linked to lower costs and large patient populations
available for clinical testing. As the skills base in many emerging Asian and Eastern
European economies has improved in recent years, significant R&D centres have been
established and this region's share of R&D activity has increased. Both these regions' share of
industry activity has increased in recent years, mainly at the expense of Western Europe.?’
The movement of R&D to countries such as India and China has allowed these countries to
capitalise on the increasing ability of their scientists and to increasingly create their own
intellectual property.?

Global Industry Manufacturing

Estimates of global manufacturing are difficult to calculate, but the most reliable estimates
indicate that nearly three quarters of all pharmaceuticals manufacturing takes place in either
the US or in Europe.?? While these estimates do not break down the proportion of
pharmaceutical manufacturing activity performed in Australia, the Department of Innovation,
Industry, Science and Research estimates that Australia's share of global production is around
0.9 per cent.”

Global Industry R&D

The Pharmaceuticals industry is highly R&D intensive and according to some estimates is
the largest source of private sector R&D in the global economy. Nearly one out of every five
dollars spent by the world's largest 1,400 companies on R&D was on pharmaceuticals-related
R&D, giving large pharmaceuticals companies an R&D intensity (i.e. R&D as a portion to
sales) of 15.9 per cent.?* Estimates of global industry R&D vary widely and there is no
definitive source of how much is spent by the entire industry. However, the German
Association of Research based Pharmaceutical Companies estimated that in 2005 the

19 Pharmaceutical Researchers and Manufacturers of America (PhRMA), Pharmaceutical Industry Profile 2008,
2008, p. 54.
20 EFPIA, 2008 notes that between 2001 and 2006, 14 new research sites were opened in Asia while 18 were
closed in Europe. Over the same period the net number of research sites in the US remained close to neutral.
2! Kauffman - The Foundation of Entrepreneurship, The Globalization of Innovation: Pharmaceuticals, 2008.
22 EFPIA, op. cit., p. 15.
% This estimate is based on: estimates of global production, EFPIA, 2008; estimates of the value of Australian
production from IBISWorld, Medicinal and Pharmaceutical Product Manufacturing in Australia: C2543, 2008;
and converting the A$ to the Euro at the rate of $1 to €0.6.
2 EFPIA, loc. cit.
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industry's R&D spend in the US, Europe and Japan was US$67 billon.” Whilst this is an
underestimate, since it excludes much of the Asia Pacific, using it as a proxy suggests that
Australia accounts for little more than one per cent of global R&D.

2.4 The Australian Pharmaceuticals Industry

Australia is the 15th largest pharmaceuticals market in world, with sales worth approximately
US$8.5 billion in 2007.%® In 2006-07, the industry employed over 40,000, including around
15,000 ir;7manufacturing, had a turnover in excess of $18 billion, and invested $752 million
in R&D.

The Australian industry comprises over 40 originator pharmaceuticals companies (most of
which are subsidiaries of MNCs), around ten generic medicine companies, 470 core
biotechnology companies (almost all of which are small scale by global standards) and over
20 world class medical research institutes. Australia has only one locally based MNC, which
is CSL. The primary focus of most MNCs’ activities in Australia is sales and marketing,
although an increasing number are devoting more resources to R&D and clinical trials.?® Less
than ten of all these companies manufacture pharmaceuticals from Australia.

Turnover and Market Size

The turnover of the Australian pharmaceuticals industry has grown strongly over the last
decade, almost doubling since 1999-2000 (see Appendix B, Figure B.1). This growth has
been driven by strong increases in domestic demand and exports, and the value of work
undertaken by pharmaceuticals wholesalers.?® A breakdown of industry turnover shows that
domestic demand is the largest component, followed by exports, and the value of work
conducted by pharmaceuticals wholesalers (see Appendix B, Figure B.2). The industry's
turnover is likely to continue to increase rapidly in coming years on the back of strong and
rising consumer demand for new medicines.

Future Turnover and Market Size

Under a business as usual scenario, the Australian market is projected to continue to grow
strongly, with Espicom Business Intelligence estimating that the market will record an
average annual growth rate of 5.8 per cent from 2008 to 2013.%

The Group considers there is little role for Government in influencing domestic demand for
medicines, but is of the view that Government can play a useful role in facilitating increased
exports by providing incentives for companies to invest in new infrastructure that generates
new capabilities for the Australian industry.

Employment

Industry employment has been similarly growing in recent years to its current figure of
40,000 (see Appendix B, Figure B.3).3* The strong growth in turnover and employment
suggests that fundamentally the Australian industry has been in good health in recent years.

% Statistics from German Association of Research Based Pharmaceutical Companies, 2007,
<http://www.vfa.de>.
%6 Epsicom, loc. cit.
2" Department of Innovation, Industry, Science and Research estimates based on Australian Bureau of Statistics
(ABS) unpublished data and data from IBISWorld, Pharmaceuticals Wholesaling in Australia: F4797, 2008;
IBISWorld C2543.
%8 A survey of Medicines Australia members revealed that 44 per cent of the members' workforce was in sales
and marketing: Medicines Australia, Australian Pharmaceutical Industry at a Crossroads: Report of the 2007
Medicines Australia Member Economic Survey, 2008, p. 23.
2% ABS unpublished data and IBISWorld, C2534 and F4797, 2008.
%0 Espicom, op. cit., p. 73.
31 ABS unpublished data; IBISWorld C2543 and F4797, 2008; and Department of Innovation estimates.
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Employment in the biotechnology sector in particular has grown significantly since 2004-05
(see Appendix B, Figure B.4).

The current skills profile of the industry suggests that the work force is, by Australian
standards highly skilled, and more mobile than other sectors of the economy. Almost

95 per cent of the work force has either a university or TAFE or equivalent qualification.*
While the Group remains concerned about a disconnect between the current level of training
offered by the tertiary and vocational education sectors and industry's future training needs,
the broad educational background of the current work force provides it with a degree of
flexibility that is lacking in the industry workforces of some other industries.

Employees in the pharmaceuticals industry on average receive significantly higher wages
than workers in other sections of the Australian economy. They are a well educated
workforce which will remain a defining characteristic of the industry, ensuring that wages
also remain high.

In the short term, manufacturing is likely to be displaced by employment in R&D as the
industry's largest source of employment. Australian manufacturing operations are under
intense pressure to maintain, let alone increase their employment, because of global
rationalisation trends. However, employment in R&D is likely to increase on the back of
continued strong growth in industry R&D spend and increases in public sector investment in
the Australian medical research base. Employment in the biotechnology sector is also likely
to rise as the sector continues to mature.

By 2020, it is likely that employment in both R&D and biotechnology will be larger than for
manufacturing. This would mirror the trend in many other parts of the Australian economy,
where the pharmaceuticals industry will be transformed from a predominantly manufacturing
based industry, to an industry characterised increasingly by those providing high value
services complemented by a smaller and specialised manufacturing sector.

Manufacturing

Manufacturing remains the largest component of the industry by employment. While growth
in pharmaceutical manufacturing employment has been relatively subdued in recent years, it
has outperformed the rest of the manufacturing sector (see Appendix B, Figure B.4).*
Pharmaceuticals manufacturing accounts for about one per cent of Australia's total
manufacturing workforce, but produces almost 10 per cent of Australia's manufactured
exports (by value). Pharmaceuticals are Australia’'s second largest export after automotive
products and accounted for $3.9 billion in 2007.3* Pharmaceuticals manufactured exports
have grown at almost double the pace of all industry exports and more than double the pace
of other manufacturing industries (see Appendix B, Figure B.5).

Manufacturing Exports

The industry's export performance has been impressive and demonstrates the fundamental
transformation that has occurred within the pharmaceuticals manufacturing industry, from
one focussed principally on supply to the domestic market, to one focused predominantly on
servicing global markets. IBIS World estimated that more than half of all pharmaceutical
manufacturers' revenue is now derived from exports, up from a quarter a decade ago.*® This
strong export performance is likely to have impacted on manufacturing employment and is

%2 Medicines Australia, op. cit., p. 24.
% ABS unpublished data and Manufacturing Industry, Australia, 2006-07, (cat. no. 8221.0).
¥ ABS (cat. no. 8221.0).
% IBISWorld, C2543, 2008.
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likely to be one of the reasons why employment in the pharmaceuticals manufacturing sector
has outpaced the broader manufacturing sector.

Despite these impressive performances, the industry's net export performance is much less
than $3.9 billion because of the significant cost of the imported ingredients used in the
formulation and manufacturing of pharmaceuticals in Australia. Also, there has been a shift
to lower value manufacturing activities (see below).

The Group considers there is a role for Government in assisting the industry to make the
large capital investment required to substantially develop the nation's manufacturing
capability where there are broader public benefits that extend beyond the firm making the
investment. The Group does not anticipate that a large number of proposals would meet such
a test. However the Group considers that targeted Government support is necessary to induce
large scale significant investment that will deliver a sustainable annuity to the economy and
broader social and economic benefits.

Future Exports

Under a business as usual approach, the Department of Innovation, Industry, Science and
Research estimates that pharmaceutical exports will fall by around 28 per cent to around
$2.8 billion a year by 2010. These short term effects are largely as a result of industry
consolidation and consequent rationalisation. In the longer term, if companies are unable to
succeed in securing the investment necessary to develop economies of scale or niche
production capabilities, industry exports will continue to decline. Australia will only remain
competitive as a destination for manufacturing exports if we are able to leverage our
knowledge base to undertake the high value added activity that other locations find difficult
to replicate. Competing on cost is not a viable or desirable option.

See Appendix B for more information.

Type of Manufacturing Activity

Australian manufacturing activities are almost entirely in secondary manufacturing and
packaging. Active ingredient manufacturing, such as alkaloid production from Tasmania’s
legal opium poppy crops, influenza vaccine and plasma products from CSL and niche
manufactures such as the Institute of Drug Technology Australia, contribute less than

10 per cent of total pharmaceuticals production, according to a recent estimate.*® Australia
has only limited infrastructure to produce biologic drugs on a commercial scale.

Previous Government programs, Factor f and the Pharmaceutical Industry Investment
Program (P1IP), had little impact on value added, as measured by the Australian Bureau of
Statistics (ABS) because they did not specifically require companies to do qualitatively
different activity that would generate significantly higher levels of value add (as measured by
the ABS) as opposed to simply more activity. The industry has become increasingly
characterised by lower value packaging activities at the expense of more highly valued
manufacturing formulation activities (see Figure 2.2).%’

% Medicines Australia, Australia's Pharmaceuticals Industry at the Crossroads, 2008.

%" Estimates of the type of manufacturing activity are based mainly on irregular surveys of incomplete industry
coverage that provide limited data that do not coincide with the timeframe of Phase 11 of Factor f and PIIP. The
most accurate proxies have been used here. Source: Industry Commission, The Pharmaceutical Industry, 2006;
Productivity Commission, Evaluation of the Pharmaceutical Industry Investment Program, 2003; and
Medicines Australia, loc. cit.
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The Australian pharmaceuticals manufacturing industry's value added was over $1.8 billion
in 2006-07,%® and growth in pharmaceuticals value add has not kept pace with the rest of the
manufacturing economy since 1999-2000, (see Appendix B, Figure B.6). This trend is
consistent with falling levels of capital investment in the sector.

Figure 2.2 Types of Pharmaceuticals Manufacturing
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Future of Manufacturing Value Added

Under a business as usual scenario, the level of value added generated by the industry is
likely to remain relatively low. If Australia is to maintain a viable pharmaceuticals
manufacturing sector, companies will need to make the transition to a high value added
future. Government assistance can play a role in facilitating this transition by providing
incentives for companies to undertake the significant capital investment required to move
into qualitatively different higher value added activity. The Group does not believe that either
it or Government should attempt to codify what these activities may look like, since
individual companies are best placed to determine the sort of investments that have the best
chances of commercial success and long term sustainability.

In seeking Government assistance under the measures proposed by the Group or under other
schemes, the onus should be on applicants to demonstrate that the supported project will
achieve these ends. Assistance should only be offered to companies and projects that will
deliver a net social and economic benefit and will create a sustainable annuity to the broader
economy. The Group does not consider that many proposals will pass the test, but those that
do are likely to significantly transform the capabilities and sustainability of not only
individual companies, but the broader Australian pharmaceuticals industry. Consequently,
the Group considers that Government investment in these circumstances is warranted and
justified.

R&D

Business Expenditure on R&D (BERD) for the pharmaceuticals industry grew significantly
between 1998-99 and 2005-06, such that by 2005-06, the industry invested $752 million a
year in R&D (see Appendix B, Figure B.7). The pharmaceuticals industry is a significant
source of BERD in Australia accounting for 7.5 per cent of the total BERD across all
industries. Pharmaceuticals BERD has increased faster than total BERD from 1998-99 to
2005-06 (see Appendix B, Figure B.8).

%ABS (cat. no. 8221.0).
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R&D and Clinical Trials

Early-stage medical research is strongly supported by Australian Government expenditure.
Australia was ranked fourth in the Organisation for Economic Co-operation and
Development (OECD) for government expenditure on health-related R&D as a percentage of
GDP in 2006, and the rate of growth in this support from 2000 to 2006 was second only to
Switzerland.® This support is continuing with research funding administered by the National
Health and Medical Research Council planned to rise to around $750 million in 2011-12.
Australia has a strong track record in medical research with a high publication rate for its
population, six Nobel Laureates in medicine, and discoveries that led to the development of
drugs like Gardasil (cervical cancer vaccine), Relenza (influenza vaccine) and Naglazyme
(treatment for rare genetic disease Mucopolysaccharidosis type 6).

The Australian biotechnology sector, which is heavily based on early stage R&D and clinical
trials, is strong and growing. The Australian drug development pipeline currently looks
strong, with a total of 154 compounds known to be in human clinical trials, of which around
90 (or 58 per cent) are in Phase II/111 clinical trials. The total number of clinical trials
announced by the top listed companies and significant public sector and private organisations
in 2007 was significantly greater than in 2006, increasing by over 200 per cent

(see Figure 2.3).%°

Figure 2.3 Clinical Trial Notifications
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While Australian biotechnology companies are doing more clinical trials, Australia is also a
significant location for clinical trials for international companies. According to data from the
Therapeutic Goods Administration, 739 clinical trials were conducted in Australia in
2004-05: 536 of these were Phase 11 or 111 trials and 87 were Phase I.** More recent data from
the evaluation of the Pharmaceuticals Partnerships Program (P?) indicate that industry is
increasingly doing more earlier phase research in Australia. This data shows that

% Organisation for Economic Co-operation and Development, OECD Science, Technology and Industry
Scoreboard 2007, 2007, p. 37.
“0 K Hopper and L Thorburn, 2008 Biolndustry Review Australia and New Zealand, 2008, p. 27.
1 J Rankin, J Mason, N Kottege and N Y Andersson., "Clinical trials of unapproved medicines in Australia",
The Medical Journal of Australia, vol. 18, 2006, p. 342.
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61.2 per cent of all R&D expenditure in P* (recipients of which included both biotechnology
companies and MNCs) was on discovery research or in very early stage Phase I clinical
research.*

There are several reasons for this shift towards more early phase trials being conducted in
Australia. Firstly, Australia now has a very strong track record over 20 years of delivering
high quality data on clinical trials and global companies tend to be very conservative when
placing early phase research outside of their usual research centres. Secondly, Australia has
at present a global competitive advantage in the reputation of its medical researchers and a
number of facilities that can meet the higher requirements for early phase research.

Thirdly, the Clinical Trials Notification Scheme has ensured Australia has a very competitive
start-up time for very early phase research, especially first in human studies. Lastly, early
Phase I and Il clinical trials are more expensive to conduct and the relatively high costs for
clinical trials in Australia are less pronounced when compared to other countries in these
more complex studies. As such, global companies based in Australia are tending to
preferentially bid for early phase trials from their global headquarters.

Clinical Trials by Stage

A recent survey of Medicines Australia member companies, most of which are MNCs,
suggested that most of the clinical trial R&D undertaken by these companies was in late
stage clinical trials (i.e. Phase 111 clinical trials and beyond).*® The survey also found that
29 per cent of all R&D was in unspecified clinical trials. For the purposes of trying to
estimate how much R&D is done in each stage of the value chain, the Department of
Innovation, Industry, Science and Research, has reallocated the 'ungrouped' 29 per cent to
other parts of the clinical trials value chain based on the proportion of total clinical trials
spent in each of these areas.

The Medicines Australia survey does not cover the results of R&D undertaken by other
sectors of the industry, such as the biotechnology industry, and is therefore likely to
overestimate the amount of R&D done in later stage clinical trials and underestimate the
amount of Phase I clinical trials and basic R&D done by industry in Australia.
Notwithstanding the bias of the Medicines Australia survey to MNC companies, it is the best
available proxy to determine how much R&D is spent at each stage of the clinical trials value
chain.

From this information it would appear that the vast majority of MNC industry R&D is spent
in Phase 11, Phase 11 clinical research (see Figure 2.4). Phase Il and Il trials are designed to
provide pivotal or supporting data for the global regulatory dossier. Australia does not attract
the proportion of investment in basic/discovery R&D compared to the US (see Figure 2.5).

In the future, the design of clinical studies will change. Adaptive trial designs will speed up
drug development (as reducing down time between phases) and require somewhat fewer
patients. These trials will start out like current Phase |1 trials but become more like a Phase
I11 trial as they meet certain predefined inflexion points. If Australia wishes to target Phase |
and Il clinical trials, it will be important that it remains relatively globally competitive in
Phase 111 type trials or risk exclusion from the new type of adaptive trial design.

“2 Deloitte Insight Economics, Evaluation of the Pharmaceuticals Partnerships Program, 2008.
** Medicines Australia, op. cit., p. 28.
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Figure 2.4 Type of Industry R&D
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This profile is quite different from the MNC R&D spend in the US, where almost as much
money is spent on basic/discovery research (which generally generates much higher levels of
spillovers) as on Phase I11 clinical trials (see Figure 2.5).* This distribution reflects the
absence of MNCs located in Australia, apart from CSL.

Figure 2.5 Type of Industry R&D in the US
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Spillovers from Pharmaceuticals R&D

The Productivity Commission (PC), the Centre for International Economics (CIE) and
Deloitte Insight Economics (DIE) have all estimated the monetary value of spillovers
associated with pharmaceuticals R&D that were induced by the Pharmaceutical Industry
Investment Program and the Pharmaceuticals Partnerships Program.*® These estimations are
shown in Table 2.1.

* PhRMA, op. cit., p. 55.
*® Productivity Commission, op. cit.; Centre for International Economics, Pharmaceuticals Partnerships
Program - First Year Evaluation, 2006; Deloitte Insight Economics, loc. cit.
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Table 2.1 Estimation of Spillovers Associated with Pharmaceuticals R&D

PC CIE* DIEY
Basic/Pre-clinical R&D 57.5% 65% 57.5% to 80.5%
Clinical R&D* 25% 65% 25% to 35%

Table 2.1 demonstrates that there is a range of estimates of the value of spillovers associated
with pharmaceuticals R&D. One can conclude that for each additional dollar spent by the
industry on R&D, there will be a spillover benefit ranging from 25 to 80.5 cents depending
on the type of R&D performed. This suggests that any scheme designed to promote
additional pharmaceuticals R&D is well placed to deliver a net economic benefit, providing
that the cost of the incentive is less than the benefits gained by the additional levels of R&D
induced by the subsidy.

Table 2.1 also suggests that Australia is deriving only a small portion of the broader
economic and social benefits potentially available from pharmaceuticals R&D, because of
the relatively low proportion of early stage R&D done here by MNCs. It suggests that
encouraging such companies to do earlier stage R&D either directly, or through association
with research providers and biotechnology companies, or encouraging them to do more of the
value adding later stage clinical activity in Australia — even extending into manufacture of
clinical trial material where there is a sensible investment case — will have a significant
impact not just on the capabilities of individual firms and the industry, but on the annuities
delivered to the broader economy. Further information about spillovers from pharmaceuticals
R&D is in Appendix B.

Future of R&D and Clinical Trials

Because a disproportionately large share of industry R&D in Australia is spent by MNCs on
Phase 11 and Il clinical research, Australia is more vulnerable to the impacts of competition
in this part of the value chain. The usually larger number of patients involved and the relative
portability across countries (due to less reliance on close links to early stage researchers and
growing quality in emerging markets) of Phase Il and Il1 clinical trials, means that it is the
most cost sensitive part of the R&D value chain. Anecdotal evidence is emerging from the
R&D Taskforce of the Pharmaceuticals Industry Council that Australia is under pressure to
just retain, let alone increase its share of Phase 11 and I11 clinical trials. This is because of
competition from countries able to use their lower cost base and larger patient populations to
present a more compelling business case for Phase Il and 111 clinical trials.

These pressures will only intensify as more countries around the world increase the extent
and quality of their medical practice and research base and invest in the medical research
infrastructure needed to conduct Phase Il and 111 clinical trials. Australia is unlikely to have a
sustainable long term future simply as a destination for Phase 11 and 111 clinical trials and
under a business as usual scenario, Australia's activity in this space is likely to decline in
relative terms, if not in absolute terms.

The Government can support a range of measures that seek to play to Australia’s competitive
strengths that will help sustain Phase 11 and I11 trials activities in Australia against locations
with larger populations of treatment-naive patients and lower costs. While the Group does

“ The Centre for International Economics combined spillovers arising from both additional and novel R&D
activity to arrive at this figure.
*" The Deloitte Insight Economics estimates have a broad range because it covered the two different payment
rates offered under the Pharmaceuticals Partnerships Program.
*® Note that Deloitte Insight Economics treated Phase I clinical trials as the same as basic and pre-clinical R&D
in terms of the spillovers it generated.
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not consider that it is possible or desirable for the Government to subsidise clinical trials in
Australia to narrow the cost differential with lower cost countries, the Group believes that
there is a role for Government to make Australia a more attractive location for clinical trials.

There are two aspects to costs of clinical trials that are evaluated by global decision makers —
one is the direct cost of the trial (related to the hospital staff costs and procedures) and the
other is the cost efficiency of maintaining a clinical research department in a local company
(cost of headcount and the number of trials and patients that can be handled per headcount).
Government policy can affect the direct costs of a trial in Australia through reviewing the
costs in the health system to ensure they are reasonable. Industry understands that the
government should not be subsidising clinical trials, but is concerned that trials are bearing a
growing and inefficiently large share of institutional overheads. In effect, increasing
institutional costs allocated to clinical trials that have the effect of reducing the volume of
trials undertaken is counterproductive. Secondly, increasing the efficiency of the conduct of
clinical trials in Australia will result in more patients and sites that can be being handled with
fewer industry staff and bring the costs down for global decision makers.

A range of local costs measures are discussed which could achieve both these objectives,
such as streamlined national ethics approval and innovative use of e-medical records. While
there is a growing business case for doing Phase I clinical research in Australia, and most
biotechnology companies would expect to follow this route, many multinational companies
continue to use Australia principally as a location for Phase Il and 111 clinical trials, because
historically Phase I trials are conducted geographically close to the global headquarters or
major R&D centres. As discussed above, there is a role for Government to play in directly
encouraging such companies to undertake qualitatively different value added activities that
deliver higher public benefits and greater levels of annuity to the Australian economy (such
as more Phase | and early stage R&D, or a greater share of the high value components of
later stage clinical trials).

However, as with manufacturing and infrastructure activities, the Group would not expect
that there would be many R&D proposals that would pass this test. The Group would expect
expenditure on early stage R&D to continue to increase provided the Australian
biotechnology sector continues to grow, and the university and not for profit medical
research sectors become increasingly active.

Capital Expenditure

Many industry participants have claimed that the industry is undergoing a period of
disinvestment that has the potential to reduce industry activity in the short term and
capability in the longer term. While there is limited industry-wide data from which to prove
or disprove this claim, evidence from a recent survey of Medicines Australia member
companies suggests that companies' level of investment in long term assets (e.g. plant and
equipment, R&D facilities) is less than half of what it was during the mid 1990s.*® The
Medicines Australia member survey probably underestimates the level of capital investment
occurring in the industry because it does not pick up the capital investment undertaken by the
biotechnology industry over the last decade, which has included the establishment of new
laboratories and drug development facilities.

Nevertheless, the Group believes that the trend identified by Medicines Australia is broadly
correct. It suggests that the business case for investing by MNCs in Australia has diminished
over the last decade and that the reinvestments currently being made by the industry are
insufficient to replace the value of past investments which have reached or are close to

* Medicines Australia, op. cit., p. 25.
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reaching the end of their useful life. Some companies have decided not to renew their capital
investments and have closed part or all of their manufacturing and R&D facilities in
Australia. Current global rationalisation pressures will increase the prospect of increased
disinvestment occurring in the short term.

Under a business as usual scenario it is likely that the MNCs will continue to reduce their
level of capital investment. As discussed for both R&D and manufacturing, there is a role for
Government to play in providing the companies with the incentive to undertake these
investments, but only in a very limited set of circumstances when the broader benefits justify
a public subsidy. At the same time, capital investment by maturing biotechnology companies
can be encouraged.

2.5 Australian Industry's Strengths and Weaknesses

The Group assessed the state of play in both the global and Australian industry and
conducted a SWOT - Strengths, Weaknesses, Opportunities and Threats — analysis of the
industry that is shown in Box 2.1. The results of this SWOT analysis are explored in greater
depth in Chapter 4, where the key barriers and drivers of industry activity are discussed.
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Box 2.1 Results of SWOT Analysis for the Australian Pharmaceuticals Industry

Strengths

R&D

¢ Quality medical research

e Cost competitive compared to North America,
Europe and Japan

¢ 470 biotechnology companies

e Extensive and unique biological diversity

e Legal certainty for investment in biodiscovery
through a national approach to access and benefit
sharing

e Strong and effective IP Laws

Clinical trials

e Quality infrastructure

e Ethnically diverse population

e High volunteer rate for Phase | trials

o Well established track record and high number of
ongoing trials for population size

¢ Globally recognised clinicians (and translational
medicines capabilities)

e Fast-track approval system for Phase I trials.

e Strong and effective IP laws

e Southern hemisphere location

Manufacturing

e Strong and effective IP Laws and enforcement

e Springboarding provisions in place (generics)

e Short run manufacturing

¢ Niche production capabilities (including
injectables, blow fill seal based products and
vaccines)

e Strong and growing export base

o Existing manufacturing sites operating under GMP

Weaknesses

R&D

e Limited pool of experienced management that
can attract investment and guide
commercialisation

e Some biotechnology companies having
difficulty attracting funding

o Intellectual property capture and storage

e Infrastructure gaps

e Lack of critical mass

o Shortage of locally trained bench research staff

Clinical trials

o Small, geographically disperse population:
results in higher numbers of sites and less
patients per site compared to emerging markets,
can also prolong recruitment period

e Australia’s capacity to supply patients in some
therapeutic areas is already stretched due to the
number of trials ongoing in Australia —
improved referral patterns and volunteer rates
would increase capacity further

e Significantly more expense for Phase Il and 11
trials than emerging markets

Appear less efficient - Multi-centre clinical trials

require approvals from each institution- creates

time and cost delays

Manufacturing

e Cost competitiveness compared to Asia and
Latin America

e Distance from export markets adds to demands
on cold chain management

e Manufacturing base has limited capacity to
manufacture biologics

e Large trade deficit and terms of trade

e Corporate Tax rate not as low as some
competitors

e Lac