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Foreword

BIOTENZ is to be commended for producing this detailed snapshot of the
biotechnology sector in New Zealand. With an overall 78% response rate (93% in
the core biotechnology sector) it gives a unique industry perspective into the
status, opportunities and challenges of our biotechnology community. The way the
statistics are presented, coupled with the wide and sometimes contradictory range
of statements from individuals who are passionate about the industry, make the
report a fascinating read. Some of the main points from the survey include:

n Biotechnology in New Zealand is a growing industry with almost 50%
of the 42 core biotechnology companies being created in the last
three years.

] Core biotechnology companies expect to bring 750 products to market
in the next five years.

n There are many collaborations and joint projects within the industry,
both with New Zealand and overseas organisations. Just as important,
there is a willingness to develop even more partnerships.

] At least 244 patents have been granted to core biotechnology
companies during the last five years.

] Many respondents to the survey are concerned about lack of funding
but are aware that this is a global challenge.

L There is a need for expertise and funding to commercialise ideas.

(] Public education is viewed as being very important, as is international
recognition of New Zealand competencies in biotechnology.

n Core biotechnology companies predict they will need to double the
number of employees with tertiary qualifications within the next
five years.

| believe the information and trends highlighted by this survey will be invaluable
in shaping future projects aimed at building the critical mass of the biotechnology
community as recommended in the Biotechnology Taskforce report published in
May 2003. Also, | trust this will be the first in a series of reports produced by
industry to monitor the status of biotechnology in New Zealand.

Peter Lennox

Ar | a—

Director Biotechnology

New Zealand Trade and Enterprise




Background to the Survey

2.1 Introduction

The biotechnology industry in New Zealand is constantly changing and developing,
and the data compiled in this report provide a "snapshot" of the industry as it was
in the first few months of 2003. Over the nine months between an initial BIOTENZ
scoping survey and compilation of this report there have been more than 100
changes to the BIOTENZ database, through organisations entering and leaving the
industry, or through restructuring, mergers and acquisitions.

Responses have been received from 78% of organisations surveyed, and data from
these responses are presented in this report. No attempt has been made to
extrapolate and draw conclusions about the entire industry from the data
received. Some quite large organisations have not responded, and the potential of
their data on the overall industry data is unknown. The definition of biotechnology
can be found under Section 11.

BIOTENZ is a group of leading New Zealand providers of biotechnology, natural
products, pharmaceutical and biological products and services.

In 2002, a scoping survey of the New Zealand biotechnology industry was
commissioned by BIOTENZ, and a database compiled to give a broad picture of the
industry. From there and under direction of the newly formed Biotechnology
Taskforce, it was agreed that Industry New Zealand and BIOTENZ would conduct a
more detailed Capability Survey of the biotechnology industry.

On July 1, 2003 Industry New Zealand merged with Trade New Zealand to form
New Zealand Trade and Enterprise, the Government's trade and economic
development agency.

The aims of the Capability Survey were:

1 To identify the drivers of economic performance in the biotechnology
industry in New Zealand and record measures of intellectual property
development, research activity, investment, employment, and strategic
alliances.

2 To identify industry capabilities and strengths, and make information
available to organisations in a way that encourages networking and
facilitates marketing of the New Zealand biotechnology industry.

3 To develop a format that can be replicated so that the industry can be
re-measured over time in order to assess the impact of Government
policies and industry initiatives on economic growth.

Findings are documented in the report under the industry subgroups (Research
Organisations, Core Biotechnology, Other Biotechnology, Natural Products, Suppliers
to the Industry) and an industry-wide overview is provided in Section 10.

The BIOTENZ database compiled during the scoping survey was checked and
refined. Questionnaires were developed, printed, and sent out to 350 organisations
and university departments in the database. There was one questionnaire for
organisations engaged in the biotechnology industry in New Zealand, and a
separate questionnaire for Supplier organisations. The biotechnology questionnaire
concentrated on collaborations and partnerships, management of Intellectual
Property (IP) and the degree to which the organisations focus on research. The
Supplier questionnaire presented a long list of products and services to capture
the capabilities of the various Suppliers to the industry.




2.2 Organisations and categories

At the time the data collection phase of the Capability Survey was completed,
268 organisations were identified as being part of the New Zealand
biotechnology industry. They have been categorised for data analysis

as follows:

[ 19 Research organisations.

[ 42 Core Biotechnology organisations.

u 36 Other Biotechnology organisations.

[ 43 Natural Products organisations.

L 128 Suppliers who provide goods and services to the industry.

See Table 1 for a description of the categories.

These 268 organisations can be considered part of the final survey, either as a
respondent or non-respondent. Ten organisations that are subsidiaries of
Other Biotechnology organisations or Suppliers were included in responses
from their parent organisations, leaving 258 possible respondents. Research,
Core Biotechnology, Other Biotechnology and Natural Products organisations
responded to a biotechnology questionnaire, while Supplier organisations
responded to a separate Supplier questionnaire. Copies of questionnaires are
available on the BIOTENZ and New Zealand Trade and Enterprise websites and
can be referred to for clarification.



Table 1: Categories used in the Capability Survey
QUESTIONNAIRE
CATEGORY SUB-CATEGORY ANSWERED DESCRIPTION
Research Biotechnology Carrying out pure research. Includes CRls,

Core Biotechnology Biotechnology

Other Biotechnology Biotechnology

Product Biotechnology Biotechnology

Medical Devices Biotechnology

Pharmaceutical Biotechnology

Natural Products Biotechnology

Suppliers Supplier

universities, private research institutes.

Carrying out research, development and
IP commercialisation in NZ.

Consists of product biotechnology, medical
devices and pharmaceutical organisations.

Producing biotechnology products and/or
services in NZ, some product development
but no primary research

Developing medical device products in NZ.
Most (but not all) of these organisations are
also Core Biotechnology organisations.

Developing, testing or manufacturing
pharmaceutical products in NZ.

Applying technology to the development and
production of natural products in NZ.

Providing goods and services to the
biotechnology industry in NZ.

The Other Biotechnology category includes three sub-categories: Product
Biotechnology, Medical Device and Pharmaceutical organisations. Numbers of
organisations in these sub-categories are too small for confidentiality to be
maintained if their data were to be presented separately.

Categories are somewhat different from those listed on the Biospherenz website.
Once again, this has been necessary in order to maintain confidentiality of data.

Where there is overlap between categories, each organisation is categorised
according to its main activities. For example, Core Biotechnology organisations
that are developing medical devices remain in the Core Biotechnology group, not
in Product Biotechnology along with Medical Device organisations.

2.3

Data from the survey are presented graphically by organisational category in
Sections 3 to 7. Many of the respondents to the survey provided comments on the
needs of the biotechnology industry, and these comments are summarised in
Section 8 of this report. Summary data for the industry as a whole are listed in
Section 10.

Capability Survey data

This report presents baseline data on the New Zealand biotechnology industry,
against which future growth and development can be measured.




Capability Survey Results: Research Organisations

Research organisations include Crown Research Institutes (CRls), 3.1 Organisational backg round and
universities, and private research institutions. relationships

Collecting data from universities on biotechnology research and All Research organisations are New Zealand-owned.

product development has proved difficult, as information systems
Figure 1 Some Research organisations were established quite

within the universities are not geared to data collection by sector.
recently

In most cases, information was initially collected from individual
departments, and consolidated to remove data duplications.

However, as not all departments have responded, data from

universities are less complete than for other respondent groups.
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3.1.1 Collaborations and joint projects

Seventeen Research organisations report a total of 341 separate

collaborative projects with 392 organisations. 3.1.2 Products in development
Figure 2 Most collaborations involve research and product/ Figure 4  Some products developed by Research organisations take
process development 2-5 years to develop, but most take longer
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3.1.3  Research and Intellectual Property
3.1.3.1 Patents
Research respondents filed a total of 169 patents in the last five years.

Figure 6 Most patents are filed by Research organisations in NZ
Jurisdiction only
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One hundred and fifty eight patents have been filed but not
yet granted.

Research organisations spent $1.78 million on patents and
intellectual property management in the last financial year.
Numbers of patents do not reflect number of inventions, as many
organisations file more than one patent on an invention and also do
so in more than one jurisdiction.

3.1.3.2  Contracted Intellectual Property

Figure 7 Ten Research organisations acquired the contractual
right to use IP from other organisations in the last 12
months
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Note that one CRI did not complete this section of the survey.

3.1.3.3  Papers in refereed journals

Research organisations report a total of 981 biotechnology-related
papers published in refereed journals in the last 12 months.

3.2 Financial

Some university departments have had some difficulty in deciding
how to classify income and expense data, as universities generally
do not account for income and expenditure by sector.

3.2.1 Focus

Organisations were asked to indicate their primary focus from up to
two of the following categories:

1 Research organisation, broad focus including biotechnology.
2 Research organisation concentrating on biotechnology.
3 Research organisation developing specific biotechnology

products or services.

4 Organisation commercialising biotechnology IP
developed elsewhere.

5 Organisation producing and selling products or services,
some biotechnology-related, some not.

6 Organisation producing and selling only
biotechnology-related products or services.

Figure 8  Most Research organisations are engaged in research
with a broad focus, not just on biotechnology
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3.2.2
Figure 9

Income

There is a wide variation in the amount of

biotechnology-related income reported by Research

organisations
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Figure 10  Thirteen Research organisations report that they obtain
more than 20% of total income from biotechnology
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3.2.2.1 Sources of biotechnology-related income

Table 2 Biotechnology-related government funding represents
more than 80% of total income for four Research
organisations

NUMBER OF RESEARCH ORGANISATIONS REPORTING BIOTECHNOLOGY-RELATED INCOME AS...

Source of
biotechnology-related | ...less than 5%  ...5%-10% ...11%-20% ...21%-40% ...41%-60% ...61%-80% ...more than 80%

income | total income  total income  total income  total income  total income  total income total income

Licensing 4 0 0 0 0 0

IP sales 4 0 0 0 0 0

Government 2 2 4 1 2 0 4

Product sales 3 2 0 1 0 0 0

Royalties 3 0 1 0 0 0 0

Services 2 5 0 2 0 0 1

Total 18 9 5 4 2 0 5

Licensing and sale of IP bring in less than 5% of total income
for Research organisations. Income from biotechnology-related
services represents more than 20% of total income for three
Research organisations.



3.2.3  Export income

Seven Research organisations report a total of $15.7 million in
export income. Two respondents indicated a range rather than a
number, and actual export income may lie between $12.1 million
and $21.2 million.

Figure 11 Research organisations export to Australia, Europe, Asia Figure 13 For 10 Research organisations, biotechnology-related
and North America expenses represent less than 20% of total expenses
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3.2.4 Biotechnology-related expenses 3.2.4.1  Regulatory costs and capital expenditure

Figure 12 Eight out of 19 Research organisations report less than In the last financial year, Research organisations report a total of
$1 million per annum of biotechnology-related expenses

[ $4.8 million spent on regulatory approval processes.

L] $11.9 million spent on biotechnology-related
equipment.

$13.0 million spent on specialised facilities related to
biotechnology.
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Biotechnology-related expenses include all costs directly related to
biotechnology research or to biotechnology product/service
development. For organisations working only in the biotechnology
sector, 100% of expenses will be biotechnology-related.




3.3 Staff

Research organisations report 1,974 full-time equivalent staff
engaged in biotechnology-related activities. This appears to be
around 14% of total staff employed by these organisations.

3.3.1 Qualifications

Research organisations report a total of 1,848 staff with tertiary
qualifications engaged in biotechnology-related activities.

Table 3 Most staff are engaged in research activities
MASTER'S BACHELOR'S
DOCTORATE DEGREE DEGREE DIPLOMA/CERTIFICATE TOTAL
Research 770 326 470 60 1,626
Products and Services 49 19 38 20 126
Management 47 14 22 13 96
3.3.2  Future requirements for staff with tertiary
qualifications
Table 4 Research organisations are predicting a 52% increase in
requirement for tertiary qualified staff in biotechnology-
related activities over the next five years
INCREASE IN INCREASE IN TOTAL NEEDED
QUALIFICATION CURRENT NEXT 2 YEARS NEXT 5 YEARS IN 5 YEARS
Doctorate 866 m 229 1,095
Master's degree 359 97 302 661
Bachelor's degree 530 218 345 875
Diploma/Certificate 93 77 90 183
Total 1,848 503 966 2,814
3.4 Capabilities

Figure 14  Few Research organisations report manufacturing and
marketing capabilities
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3.5 Products

3.5.1 Products on the market and under
development

Research organisations report 214 products on the market, and 173

in development. (Product numbers appear to be significantly under-

reported, given that there are 313 products expected to come to
market in the next few years.)

Figure 15 90% of products listed by Research organisations are in
horticulture, forestry and animal products

Plants, horticultural 48%

Other 2%
Environmental 2%

Animal health products,
animals 9%

Nutraceuticals 3%

Medical and veterinary devices 2%

Figure 16  Some product development is reported in other sectors
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3.5.2

Marketing channels

Figure 17 Most Research organisations focus on marketing directly

to a specific industry
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Figure 18  Ten of the 19 Research organisations report that less

NUMBER OF ORGANISATIONS

than 30% of their products and services are sold to
biotechnology organisations

2%-10%
11%-30%
31%-50%
519%-809%
Over 80%

Less than 2% |

% OF PRODUCTS/SERVICES SOLD TO OTHER BIOTECHNOLOGY ORGANISATIONS




Capability Survey Results: Core Biotechnology

4.1 Organisation background and
relationships

Responses have been received from 93% of Core Biotechnology
organisations.

Figure 19  Almost 50% of Core Biotechnology organisations were Figure 20  Most Core Biotechnology organisations are located
established later than 1999 around the main centres
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YEAR ESTABLISHED REGION
Five organisations were formed in 2002.
Table 5 Most Core Biotechnology organisations are

predominantly NZ-owned

NUMBER OF
ORGANISATIONS PERCENT
More than 70% NZ-owned 30 77%
More than 70% overseas-owned 5 13%
Other 4 10%

The four organisations in the "Other" category are 50/50
New Zealand/overseas-owned.




Organisations were asked to indicate descriptive categories that

apply to them. Many ticked more than one category. 4.1.1  Joint projects and collaborations
Of the 39 respondents, 35 reported a total of 203 joint projects or
Figure 21 Most Core Biotechnology organisations are carrying out collaborations with other organisations.
research and development and making products or
services based on NZ-owned IP Figure 22 Most collaborations involve research and development
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Core Biotechnology organisations are forming collaborations with
overseas organisations as well as organisations in New Zealand.
Table 6 Number of collaborations with different types of
organisations in different countries
NEW ZEALAND AUSTRALIA NORTH AMERICA EUROPE/UK OTHER
University 29 5 10 6 2
Other government-
funded organisation 35 6 3
Private business 22 13 12 9 4
Public listed
company 3 7 19 8 0
4.1.2 Product development
Many Core Biotechnology organisations are developing products
with what they currently believe to be a relatively short time
to market.
Table 7 Average time to bring product to market
NUMBER OF
ORGANISATIONS PERCENT
Up to 2 years 7 18%
More than 2 and up to 5 years 18 47%
More than 5 and up to 10 years 7 18%
More than 10 years 6 16%




Figure 23  Core Biotechnology respondents expect to bring
approximately 750 products to market over the next Figure 25 In the last five years, patents were granted to 17 Core
few years Biotechnology organisations

=
S
250 'Q
a
— |14
£ 200 i
< =12
> Z
w [150 Z| 0
E o
o o 8
o g
= (100 El 6
e <
2 z,
3| s0 2
wv
2
g| o 3| o
o ™ < [Te} © = = h=] © © v _g 5
[~ 5 o & @ £ firn]
@ A 5 S < =
= o <=
3 S & z 5
= & E =
YEAR 2 COUNTRY/REGION
Over the last financial year, Core Biotechnology respondents spent a
4.1.3. Research and Intellectual Property total of $6.5 million on management of IP and patent applications.

Of the 39 Core Biotechnology respondents, 30 reported that they are
engaged in research and 25 indicated that they have applied for patents.

4.1.3.1 Patents

] 244 patents have been granted to Core Biotechnology
organisations in the last five years, 83 in the
Australasian jurisdictions and 69 in North America.

n 40 have been granted in the last 12 months.

L] 694 patents have been filed but not yet granted. 4.1.3.2 Contracted Intellectual Property
Numbers of patents do not reflect number of inventions, as many Eighteen of the 39 respondents report acquisition of the contractual
organisations file more than one patent on an invention and also do right to use intellectual property from another organisation.

so in more than one jurisdiction. ) ) o )
Figure 26  Core Biotechnology organisations have acquired

Figure 24 Most patents are filed in Australasian and North contractual rights to IP from a range of different types
American jurisdictions of organisations
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Respondents did not indicate which jurisdictions were included in
the "Other" category.




4.1.3.3  Papers in refereed journals

Fifteen Core Biotechnology organisations have had a total of 64
biotechnology-related papers published in refereed journals.
4.2 Financial

4.2.1 Focus

Organisations were asked to indicate their primary focus from up to
two of the following categories:

1 Research organisation, broad focus including
biotechnology.

2 Research organisation concentrating on biotechnology.

3 Research organisation developing specific biotechnology

products or services.

4 Organisation commercialising biotechnology IP
developed elsewhere.

5 Organisation producing and selling products or services,
some biotechnology-related, some not.

6 Organisation producing and selling only biotechnology-
related products or services.

Nineteen of the 39 respondents selected two categories. Of the 19,

[ Six selected categories 2 and 3.

[ Four selected categories 4 and 6.
m Three selected categories 3 and 4.
L] Two selected categories 4 and 5.

Figure 27  Core Biotechnology organisations are focused on
biotechnology research as well as development of
products and services

NUMBER OF ORGANISATIONS
products/

research
biotechnology IP

Broad research |l
Biotechnology
Developing
biotech products
[services
Commercialising
Broad products
or services
Biotechnology
services

PRIMARY FOCUS

4.2.2 Income

Five Core Biotechnology organisations report no biotechnology-
related income in the last financial year. Most of the total income
reported by these organisations came from investment funding.

Figure 28  Most Core Biotechnology organisations report less than
$5m total income over the last financial year.
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We might expect to see recently established biotechnology
organisations with low biotechnology-related income. However,

even some older organisations report biotechnology-related income

less than $1 million in the last financial year.

Figure 29  Not all Core Biotechnology organisations with low
biotechnology-related income are recent start-ups
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BIOTECHNOLOGY-RELATED INCOME

4.2.2.1 Sources of biotechnology-related income

Organisations were asked to indicate the percentage of

biotechnology-related income that came from the following sources:

1 Licensing agreements (including milestone payments)

on biotechnology products still in development.
Sale of biotechnology-related IP.

Government funding (including grants) for
biotechnology-related projects.

related products made by your New Zealand
organisation.

Sale (to distributors or customers) of biotechnology-

Royalty payments received for biotechnology-related

processes used or products developed from IP owned by

your organisation

Biotechnology-related services

Table 8

Fourteen Core Biotechnology respondents report more
than 80% of total income from sale of biotechnology-
related products

NUMBER OF CORE BIOTECHNOLOGY ORGANISATIONS REPORTING BIOTECHNOLOGY-RELATED INCOME AS...

Source of
biotechnology-related ...50%-10%

total income

...less than 5%

income | total income

...11%-20%
total income

...21%-40%
total income

..more than 80%
total income

...41%-600%
total income

...61%-80%
total income

Licensing

o

IP sales

w

Government
Product sales
Royalties

w NN M O O

Services

Total

0
0
1
0

o

N O O O O

o O O

w O w w o o
o

18




Biotechnology-related government funding represents more than
40% of total income for six respondents.

4.2.3 Exports

Of the 39 Core Biotechnology respondents, 18 reported export
income. In total, respondents reported around $123 million in
export income over the last financial year. Several respondents
indicated a range rather than a number, and the actual figure may
lie between $120 million and $126 million.

Figure 30 Most Core Biotechnology organisations export less than Figure 31  Core Biotechnology organisations export primarily to
$5m per year Australia, Europe and North America

NUMBER OF ORGANISATIONS
= N
$10m-$20m [ HEEE
NUMBER OF ORGANISATIONS
o N £ o (o=} S
Asia [
Australia [ NNEGEG
Middle East | R

0
= = o =
= S £ £ £ £ 2a PR g
> — ) o (=] oS © 9 = & =
2 %2 ¢ 5 & 2 X2 38 S
& & £ f i &> = no
=] 3 - = £ 0 c °
o 2 <~ 5] S £ 3} £
& & N ] kot =
= & 2 < S

EXPORT INCOME RANGE MARKET

Figure 32 More mature Core Biotechnology organisations tend to
have higher levels of export earnings
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4.2.4  Operating expenses

Figure 33 Most Core Biotechnology organisations report total
expenses below $10m in the last financial year

NUMBER OF ORGANISATIONS

Up to $500k
$500k-$1m
$1m-$5m
$5m-$10m
$10m-$20m
$20m-$50m
$50m-$100m

TOTAL EXPENSES

Nine respondents report total expenses higher than total income for
the last financial year.

4.2.4.1 Regulatory costs

Core Biotechnology organisations spent a total of $6.1 million on
regulatory costs in the last financial year.

Most individual organisations spent less than $500,000 on
requlatory costs, but one respondent spent $600,000 and one spent
$2 million.

4.2.5  Capital expenditure

4.2.5.1 Equipment

Respondents spent a total of $10.7 million on equipment in the last
financial year.

Table 9 Twelve Core Biotechnology respondents spent more than
$7100k on capital equipment in the last financial year

NUMBER OF
ORGANISATIONS
Up to $100k 14
Over $100k up to $500k 8
Over $500k up to $1m
More than $1m 1

4.2.5.2 Facilities

Thirteen respondents spent a total of $3.8 million on specialised
facilities and premises. Three of these spent more than $500,000.

4.2.6 Investment

Fourteen Core Biotechnology reported receiving investment capital
during the last financial year.

Figure 34  Core Biotechnology organisations received investment
capital primarily from NZ institutions, private individuals
and companies

Overseas
institution
companies

NUMBER OF ORGANISATIONS
o N B o [=]
NZ institution |
|
Other [N

NZ individuals/

INVESTMENT FROM

The "Other" category includes parent company and CRI investment.

4.2.6.1 Future investment requirements

Twenty five respondents indicated that they intend to raise more
biotechnology-related investment capital over the next few years.

Figure 35  Seventeen Core Biotechnology organisations indicated
their intention to raise more capital over the next 12
months
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4.3 Staff

Core Biotechnology organisations report a total of around 1,200
staff. Around 75% of staff are directly involved in biotechnology-
related activities such as research, product development or
manufacture, IP management, bioinformatics, or management of
biotechnology staff and processes.

4.3.1 Qualifications

Table 10 Core Biotechnology respondents report employment of
641 staff with some form of tertiary qualification.

PRODUCTS
QUALIFICATION RESEARCH AND SERVICES MANAGEMENT TOTAL
Doctorate m 20 33 164
Master's degree 83 22 22 127
Bachelor's degree 102 13 50 265
Diploma/Certificate 25 46 12 83
Other 0 2 0 2
Total 321 203 117 641
Individuals included in "Other" were not specified.
Figure 36 More than 50% of staff with doctorates and master's Figure 37 Most Core Biotechnology organisations employ fewer
degrees are employed in research than 20 staff with tertiary qualifications
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4.3.2  Future requirements for staff with tertiary
qualifications

Over the next two years, assuming that organisational growth
meets their expectations, Core Biotechnology respondents are
predicting a 38% increased need for staff with tertiary
qualifications. Over the next five years, the predicted increase
is 84%.

Table 11 Core Biotechnology respondents predict that they will
require more than 500 new staff with tertiary
qualifications over the next five years

INCREASE IN INCREASE IN TOTAL NEEDED
QUALIFICATION CURRENT NEXT 2 YEARS NEXT 5 YEARS IN 5 YEARS
Doctorate 164 57 135 299
Master's degree 127 65 131 258
Bachelor's degree 265 79 179 444
Diploma/Certificate 83 41 94 177
Other 2
Total 641 242 539 1,178

4.4 Capabilities

Organisations were asked to indicate their capabilities from a list of
19, arranged in order of the biotechnology value chain.

Figure 38  Most Core Biotechnology organisations indicate that
they are good at ideas, confirmatory research, product
development and partnering
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4.4 Resources

Organisations were asked to assign a level of importance to each of
the six parts of the biotechnology value chain, to indicate where in
the value chain they concentrate their resources.

Figure 39  Thirty five Core Biotechnology organisations allocate

high levels of resources to product development and
sales, but another 13 are not focusing on sales at all
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4.5 Products

4.5.1 Processes

Four process categories were identified by the Statistics Department
in their biotechnology survey in 1989/99. Organisations were asked
to indicate which of these processes they used in research and in
products or services.

Figure 40  Core Biotechnology respondents use DNA-based,

biochemical and bioprocessing methods in both research
and product manufacture
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4.5.2 Products on the market and under
development

Organisations were asked for the number and type of products they
currently have on the market, and the number and type they have
under development. This section of the questionnaire was not filled
out as completely as other sections:

[ Three respondents indicated the types of products but
did not give numbers. We have assumed the number in
each case to be one.

[ Three respondents declined to provide any information
on products because of commercial sensitivity.

From the data provided, Core Biotechnology respondents report 204
products on the market and 180 under development.



Figure 41
respondents are pharmaceutical or animal health
products

Plants, horticultural 6%

Food additives, Forestry 3%
natural products 4%

Nutraceuticals 4%

Industrial 11%

Marine
(non-food) 1%

Other 10%

Pharmaceutical 26%
Animal health
products, animals 34%

Medical and veterinary devices 1%

The "Other" category includes some cosmetic ingredients and
biochemical intermediary compounds.

Figure 42 Products under development indicate some shift in
emphasis from animal health to forestry products
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4.5.3

Figure 43

Marketing channels

Most Core Biotechnology organisations intend to market
products mainly through distributors or dealing directly
with a specific industry
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The "Other" category includes:

Figure 44

Sale of IP through research and development
collaborations.

"Piggy-backing” on existing high-profile brands.

Word of mouth.

Few Core Biotechnology organisations provide products
or services to other biotechnology organisations
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Capability Survey Results: Other Biotechnology

This category includes product-focused biotechnology organisations
and a small number of pharmaceutical companies and organisations
developing medical and veterinary devices.

5.1 Organisation background

and relationships
Organisations were asked to indicate descriptive categories that

Responses were received from 18 out of 26 organisations. apply to them. Most ticked more than one category.
Figure 45 Most respondents were established more than Figure 47  Most respondents are producing goods or services based
10 years ago. on NZIP
6 10
9
2 8
A 7
= =
HE g| s
= =
=4 | 4
2|2 Z
o of 3
S 5]
&|| 1 g ?
2|, 2|, i
& S 8 S 5 e 25 TEE TBE TE £5¢
£ & g 8 8 g Sg Y5y 3By 32 zésg
3 T T 5 T > g8 8%c By# =g 858
2 = I 2 2 v s LY £¢o & 2T °c
s & & &8 & £ 28 3 g8 ALS
] < B 8 S o 5
~N
YEAR ESTABLISHED CATEGORY
5.1.1 Joint projects and collaborations
Twelve respondents indicated that they were engaged in
collaborations with other organisations.
Figure 46  The 26 Other Biotechnology organisations are mostly Figure 48  Most collaborations involve R&D or marketing and
located in Auckland, Central North Island and Canterbury product distribution
12
(%] v
= =
S S
3 3
= =
<< <
g =
o o
o .
o o
o o
w w
o o
= =
=2 p}
= =
TT ET gy & 2 5 5 T BT 2% $5 FE £ 25 55 ¢
§E 5552 5 § 5 £ 3 g8 Sg 88 £Z 5 £%5 E£ ¢
S35 ws s £ 5 = £ °3 B $g %2 & 3 3 ¢
<2 & 83 2 = 2 s 4 &  s3 3 =g <
& 7= © S T o 5}
(@] ] [~ @ =
[~
REGION PURPOSE OF JOINT PROJECT/COLLABORATION

Fourteen respondents are New Zealand-owned, the other four are
overseas-owned.




Figure 49  44% of collaborations are with NZ organisations, and
overall 46% are with private businesses

60

50

40

30

20

HEE W W
||

NUMBER OF COLLABORATIONS

Other

govt-funded NN I T

organisation

o 5
University T 9

Private
business
company

Public listed

TYPE OF COLLABORATION PARTNER

Other
Europe/UK
North America
Australia

New Zealand

5.1.2 Product development

Most respondents report an average product development time of
two to five years. Overall, respondents expect to bring more than
540 products to market over the next few years.

Figure 50  More than 240 products are expected to come to market
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5.1.3 Research and Intellectual Property

Of the 18 Other Biotechnology respondents, 15 reported that they
are engaged in research and 11 indicated that they have applied for
patents.

Six respondents have had a total of 36 biotechnology-related
publications in the last 12 months.

5.1.3.1 Patents

[ 164 patents have been granted to respondents in the
last five years, 79 in Australasian jurisdictions.

= 44 have been granted in the last 12 months.
[ 23 patents have been filed but not yet granted.

Patent numbers exclude a large number reported by a multinational
pharmaceutical company with operations in New Zealand.

Numbers of patents do not reflect number of inventions, as many
organisations file patents on an invention in more than one
jurisdiction.

Figure 51  Respondents file some patents in all jurisdictions
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Over the last financial year, respondents spent a total of $2.5
million on management of Intellectual Property and patent
applications.



5.1.3.2  Contracted Intellectual Property 5.2.2 Income

Nine of the 18 respondents report acquisition of the contractual Most of the biotechnology-related income reported by respondents
right to use IP from another organisation. came from sales of products and services.
Figure 52 Half of reported IP assignments are from NZ Figure 54  Respondents report a wide range of biotechnology-
organisations related income levels
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5.1.3.3  Papers in refereed journals Thirteen of the 18 respondents report more than 80% of their
Seven respondents published a total of 36 papers in refereed income fro:)n b|otechn9|ogy—related s.ources. Two respondents report
journals in the last 12 months. less than 5% of their income from biotechnology.
5.2.3 Exports
Of the 18 Other Biotechnology respondents, 11 reported export
income with a total of around $52.7 million over the last financial
year. Several respondents indicated a range rather than a number,
5.2 Financial and the actual figure may lie between $47 million and $58 million.

Three of the 11 earn more than $5 million export income per year,
5.2.1  Focus . an $5 million export pery
and five earn less than $1 million.

Organisations were asked to indicate their primary focus from a list

of categories. One respondent declined to provide any information on export

income.

Figure 53  Most respondents indicate a strong focus on products ]
and services Figure 55  Respondents export to a range of overseas markets
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5.2.4  Operating expenses

Figure 56  70% of respondents report biotechnology-related
expenses of less than $5 million

NUMBER OF ORGANISATIONS
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Over $100m

BIOTECHNOLOGY-RELATED EXPENSES

Two respondents report biotechnology-related expenses significantly
higher than biotechnology-related income in the last financial year.

One respondent declined to provide any information on expenses.

5.2.4.1 Regulatory costs

Respondents spent a total of $2.6 million on regulatory costs in the
last financial year.

Most individual organisations spent less than $500,000 on
regulatory costs, but one respondent spent more than $1 million.

One respondent declined to provide any information on
regulatory costs.

5.2.5  Capital expenditure

5.2.5.1 Equipment

Respondents spent a total of $3.3 million on equipment in the last
financial year. Most spent less than $500,000; two spent more than
$700,000.

5.2.5.2 Facilities

Respondents spent a total of $4.2 million on specialised facilities
and premises. One spent more than $2 million.

One respondent declined to provide any information on equipment
and facility costs.

5.2.6 Investment

Four respondents received investment capital in the last financial
year, two from overseas institutions and two from New Zealand
private individuals or companies. Seven indicated their intention to
raise investment capital within the next three years.

5.3 Staff

The 18 Other Biotechnology respondents employ a total of 11,500
staff, but only 317 are engaged on biotechnology-related activities.

Figure 57  Seven respondents have less than 10% of staff engaged
in biotechnology, six have more than 80% in
biotechnology
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5.3.1 Qualifications

Of the 317 staff engaged in biotechnology-related activities, 311
hold tertiary qualifications.

Table 12 Most staff with tertiary qualifications are engaged in
research
PRODUCTS
QUALIFICATION RESEARCH AND SERVICES MANAGEMENT TOTAL
Doctorate 56 4.5 55 66
Master's degree 35 4 6 45
Bachelor's degree 88 25 14 127
Diploma/Certificate 62 6 5 73
Total 241 39.5 30.5 3N
5.3.2  Future requirements for staff with tertiary
qualifications
Over the next two years, assuming that organisational growth
meets their expectations, Other Biotechnology respondents are
predicting a 20% increased need for staff with tertiary
qualifications. Over the next five years, the predicted increase
is 489%.
Table 13 Respondents predict that they will need more than
140 new staff with tertiary qualifications over the next
five years
INCREASE IN INCREASE IN TOTAL NEEDED
QUALIFICATION CURRENT NEXT 2 YEARS NEXT 5 YEARS IN 5 YEARS
Doctorate 66 10 21 87
Master's degree 45 21 46 91
Bachelor's degree 127 14 39 166
Diploma/Certificate 73 17 43 116
Total 3N 62 149 460




5.4 Capabilities

Organisations were asked to indicate their capabilities from a list of
19, arranged in order of the biotechnology value chain.

Figure 58  Most Other Biotechnology respondents report product
development and marketing/manufacturing capabilities
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5.5 Products
5.4.1 Resources 5.5.1 Products on the market and under
. . . development
Organisations were asked to assign a level of importance to each of
the six parts of the biotechnology value chain, to indicate where in Respondents report 1,328 products currently on the market, and
the value chain they concentrate their resources. 108 under development.
Figure 59  Most Other Biotechnology respondents allocate high Figure 60  98% of products are pharmaceutical, animal health, or
levels of resources to product development and sales food/natural products
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5.5.2 Marketing channels

Figure 61  Other Biotechnology respondents use a range of different
marketing channels
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More than half of the Other Biotechnology respondents do not
supply products or services to biotechnology organisations. Only two
respondents supply more than 50% of their products to
biotechnology organisations.




Capability Survey Results: Natural Products

6.1 Organisation background and
relationships

Responses have been received from 26 Natural Products organisations.

Figure 62 Most respondents are more than 10 years old
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One respondent did not provide a establishment date.

Figure 63  Most respondents are located in Auckland, Nelson
or Canterbury
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One respondent is overseas-owned, two are 50/50 New Zealand and
overseas-owned. The rest are New Zealand-owned.




Organisations were asked to indicate descriptive categories that
apply to them. Many ticked more than one category.

Figure 64  Most respondents describe themselves as Natural

Products organisations, but some are also involved in Figure 66  Most collaborations reported are with other NZ
R&D and supply to other biotechnology organisations organisations
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Other
Europe/UK
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Note: CRlIs are included under other government-funded
organisations.
6.1.1 Joint projects and collaborations 6.1.2 Product development
Of the 26 respondents, 21 reported a total of 140 joint projects or Most Natural Products respondents are developing products with a
collaborations with other organisations. short expected time to market.
Figure 65 Most collaborations involve product development or Figure 67 Most products have a development time of less than
manufacturing two years
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Figure 68  Respondents expect to bring more than 160 new
products to market in the next few years

60
50
40
30
20
10

0

™

2005 [

2006 DI

2004

NUMBER OF PRODUCTS EXPECTED TO COME TO MARKET
200!

2007 or later

6.1.3.1 Patents

Twenty seven patents have been granted in the last five years, five
of these in the last 12 months. Seven have been filed but are not
yet granted.

Figure 69  Most patents are filed in NZ
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One respondent indicated that 10 new products are expected to
come to market, but did not indicate when.

6.1.3  Research and Intellectual Property

Of the 26 Natural Products respondents, 18 reported that they
are engaged in research and six indicated that they have applied
for patents.
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Two respondents have filed patents in all jurisdictions.

In the last financial year, respondents spent $356,000 on
management of IP and patent applications.

6.1.3.2  Contracted Intellectual Property

Twelve of the 26 respondents report acquisition of the contractual
right to use IP from another organisation.

Figure 70  Private NZ companies, CRIs and overseas public listed
companies are the main collaboration partners for
Natural Products respondents
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6.1.3.3  Papers in refereed journals

Three respondents have had eight biotechnology-related papers
published in refereed journals over the last 12 months.



6.2 Financial

6.2.1 Focus

Organisations were asked to indicate their primary focus from a
list of categories.

Figure 71 Most respondents indicated a strong focus on broad
products or services
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6.2.2 Income

Fifteen respondents report total income less than $5 million in the
last financial year, and 18 report biotechnology-related incomes
below $5 million.

Figure 72 Fifteen respondents report total income below $5m
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Thirteen respondents report that more than 80% of their income is
biotechnology-related.

Most of the biotechnology-related income reported by these
organisations came from product sales, some from government
grants and sale of biotechnology-related services.

6.2.3  Export income

Of the 26 respondents, 15 reported export of products. Two declined
to provide any information on export income.

The 13 respondents who did provide information indicate a total
export income of around $17.8 million over the last financial year.
Several respondents indicated a range rather than a number, and
the actual figure may lie between $15 million and $21 million.

Figure 73 Most respondents report less than $500k biotechnology-
related export income
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Figure 74 Asia and North America are the main export markets for
Natural Products respondents
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6.2.4  Operating expenses

Figure 75 Most respondents report biotechnology-related expenses
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6.3 Staff

Natural Products respondents employ 1,413 staff, 333 of whom are
engaged in biotechnology-related activities.

Figure 76  Ten respondents have less than 20% of staff working in
biotechnology, eight have more than 80% in
biotechnology
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One respondent declined to provide any information on expenses.

6.2.4.1 Regulatory costs

Respondents spent $1.1 million on regulatory costs in the last
financial year.

6.2.5  Capital expenditure

In the last financial year, respondents reported spending:
[ $10 million on biotechnology-related equipment
m $337,000 on specialised facilities.

6.2.6 Investment

Six respondents reported receiving investment capital during the
last financial year, four from New Zealand private individuals or
companies and two from New Zealand institutions.

Twelve indicated intentions to raise investment funds in the future,
six within 12 months and six within two to three years.




6.3.1. Qualifications

Table 14 329% of respondents’ staff engaged in biotechnology-
related activities have tertiary qualifications

PRODUCTS
QUALIFICATION RESEARCH AND SERVICES MANAGEMENT TOTAL
Doctorate 1 5 n
Master's degree 7 20
Bachelor's degree N 17 24 52
Diploma/Certificate 4 11 10 25
Total 26 36 46 108
Forty three percent of staff with tertiary qualifications are employed
in management positions.
6.3.2  Future requirements for staff with tertiary
qualifications
Over the next two years, assuming that organisational growth meets
their expectations, Natural Products respondents are predicting a
14% increased need for staff with tertiary qualifications. Over the
next five years, the predicted increase is 70%.
Table 15 Natural Products respondents predict that they will
require more than 180 new staff with tertiary
qualifications over the next five years
INCREASE IN INCREASE IN TOTAL NEEDED
QUALIFICATION CURRENT NEXT 2 YEARS NEXT 5 YEARS IN 5 YEARS
Doctorate n 4 13 24
Master's degree 20 3 12 32
Bachelor's degree 52 2 27 79
Diploma/Certificate 25 6 24 49
Total 108 15 76 184




6.4 Capabilities
Organisations were asked to indicate their capabilities from a list of
19, arranged in order of the biotechnology value chain.

Figure 77 Most Natural Products respondents indicate capabilities
in product development and product manufacture
and sales
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6.5 Products
6.5.1 Processes
Natural Products respondents mostly use bioprocessing processes in
research and product manufacture.
6.4.1 Resources 6.5.2 Products on the market and under

Organisations were asked to assign a level of importance to each of
the six parts of the biotechnology value chain, to indicate where in
the value chain they concentrate their resources.

Figure 78  Natural Products respondents allocate resources mostly
to product development and sales
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Respondents report 514 products currently on the market, and 132
under development.

Figure 79  85% of products on the market are food/natural
products
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The "Other" category includes cosmetics and food processing products.



Figure 80  Products under development are more diverse
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6.5.3 Marketing channels

Figure 81  Most Natural Products respondents market products
mainly through distributors or dealing directly with a
specific industry
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Nine respondents supply a small percentage of their products or
services to biotechnology organisations.




Capability Survey Results: Suppliers to the Industry

7.1 Organisation background
and relationships

Ninety eight Supplier organisations responded to the survey
questionnaire.

Figure 82  Seventeen of the 98 respondents were established in the
last two years.
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Organisations were asked to indicate descriptive categories that
apply to them. Many ticked more than one category.

Figure 83  Most respondents describe themselves as Suppliers, but

some are also carrying out research and product
development
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7.1.1 Types of Supplier organisations

The respondents provide a wide range of goods and services to the
biotechnology industry.

Figure 84  Responses were received from a broad range of Supplier
organisations
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7.1.2  Research and Intellectual Property

Twenty eight of the respondents reported that they were carrying
out research into new products or ideas, and 11 had filed patents.

The respondents published a total of 59 articles or papers in a
refereed journal in the last 12 months.



7.2 Financial

There are many small-to-medium size Suppliers to the
biotechnology industry.

One Supplier declined to provide any financial information.

7.2.1 Income

Figure 85  Approximately 50% of Supplier respondents reported
total incomes below $5m and biotechnology-related
incomes below $500k
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7.2.2 Export income

Nineteen Supplier respondents report export income of $30.4
million from biotechnology-related products and services.

Three respondents indicated that they earn some export income, but
declined to provide detailed information.

Figure 86  Most Supplier respondents receive only small amounts of
biotechnology-related export income
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Figure 87  Suppliers export to a wide range of markets
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7.2.3

Fifty one of the 98 respondents reported an increase in
biotechnology-related income in the last five years, and some have
reported very large increases. A significant number of organisations
are less than five years old, and large percentage income increases
from these organisations would be expected. However, some older
Supplier organisations are also reporting large percentage increases
in biotechnology-related income.

Changes in biotechnology-related income

Figure 88  Only five of the respondents reporting large percentage
income increases were established after 1997
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