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EXECUTIVE SUMMARY

A key challenge for policy makers and investors is to
identify small and medium enterprise (SMEs) with high
growth potential. The challenge is heightened in the
case of new firms, which lack a roster of satisfied
customers or track record of successful product
launches. This reportinvestigates the relationship
between IP activity in SMEs and their potential to
achieve high growth in employmentand turnover.

The study uses comprehensive administrative, tax and
IP data on the full population of Australian firms. It
focuseson around 600,000 Australian SMEs from
2002-17. High growthfirms areidentified as those
SMEs that achieve more than 20% annual growth in
employmentor turnoveron average over 3
consecutiveyears.

The proportion of Australian SMEs that own a patent,
trade mark or design right remains relatively small —
approximately4%in 2017 (lastavailable data) — but
this share doubledbetween 2002 and 2017, driven by
an upsurge in the use of trade marks in deregulated
and serviceindustries. Around 90% of SMEs that own
IP rights own trade marks only. IP use is concentrated
in Wholesale Trade, Manufacturing, and Information
Media and Telecommunications. Wholesale trade
includes SMEs that may design and develop IP in
Australiathatisthen producedby otherbusinesses,
e.g., through contracting arrangements with domestic
or international manufacturers.

On average, SMEs thatown IP rights are around 2.5
times larger (in terms of number of employees) than
their peers without IP rights, are olderand pay a
higher medianwage. The results are consistent with
international studies which show that obtaining IP
rights are associated with increased firm performance,

with workers capturing a significant proportion of th
surplusin higherearnings.

Controlling for afirm’s initial characteristics (e.g.,
employment, turnover and total assets) and business
level factors thatvary little over time (e.g.,afirm’s
managerial posture), SMEs that file for atleastone IP
rightin a given year are 10% more likely to experience
a subsequentthree-year period of high turnover
growth than SMEs who file for no IP rightsin the same
year.The IP filers are 16% more likely to experience
high employment growth than their peers thatdon’t
file.

SMEs that file for three types of IP rights (patents,
trade marks and designs)are the most likely to
achieve high growth:they are 235% morelikely to
achieve high turnover growth and 91% more likely to
achieve high employment growth than their peers that
have filed for norights. Incommercialising
innovations, creating a distinctive product designand
an emotionally salient brand can help build market
acceptance fornew technologies. Results from this
study highlight the complimentary advantage of using
differenttypes of IP rights to achieve high growth.

The foundation of an effective IP bundle for growth
appearsto be the use of trade marks, reflectingtheir
role in the commercialisation phase of the innovation
process. Forasmall firmwith 2 employees, increasing
its number of trade marks from oneto 2 will increase
its number of employees by 13% (or 0.3 full time
equivalentemployees). The expected increasein
employment from adding a trade markrisesto 19
employees for amedium firmwith 150 employees.
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1. INTRODUCTION

A key force that propels the economy forwardis the
exponential growthachieved by some small and
medium enterprise (SMEs).* High growth SMEs
contribute disproportionately to job creationand
economicgrowth (Schreyer, 2000; Halabisky, et al.,
2006; Coad & Holzl, 2012; Moreno & Coad, 2015;
Majeed, etal., 2018). Unlocking the growth potential
of these firms is crucial for Australia to realise abroad-
based economicrecovery fromthe COVID-19
pandemic. SMEs account for99 per cent of the total
number of businesses in Australia, 68 per cent of total
Australian employment (around 7 million jobs), and 57
per centof Australia’s gross domestic product (GDP).?

Innovation is a key driver of business growth,
economicdynamism and prosperity. By providing
inventors with atemporary monopoly on use of their
ideasin the marketplace, intellectualproperty (IP)
rights provideincentives forfirmsto investin
innovation, which canlead to productivity
improvements and enable firms to carve out market
niches, thereby driving business growth. For new
firms, securingregisteredIP rights can increase
investors’ estimates of their value (Hsu & Ziedonis,
2013).StronglP protectionopens the option for start-
ups to collaborate with industry peers who may have
critical resources to share butalso a strategic interest

in the start-up’s key intellectual assets (Katila,
Rosenberg & Eisenhardt, 2008).

In assessing the state of Australia’s economy,
traditional measurement approaches fail to provide
insightinto the quality of SMEs including new firms.
For example, analysing the total number of SMEs or
the number of new businesses bornoffers no insight
into the potential of these businessesto achieve high
growth. Similarly, assessing the performance
outcomes of SMEs overlooks their as-yet-unrealised
growth potential. To design policy that helps SMEs to
commercialiseand scale, a different approach is
needed(e.g., Fazioetal.,2016).

This study uses comprehensive microdata on 600,000
Australian SMEs active from 2002 to 2017 to analyse
the relationshipbetween P activity and business
growth.3 High growth firms are classified as firms that
achieve 20% average annual growth in employment or
turnoverover 3 consecutive years. The study finds
that for Australian SMEs, IP activity — their use of
patents, trade marks and designrights—predicts
differencesin growth potential. The findings suggest
that IP data has a use in targeting support at SMEs
with the potential to achieve scale, to ensure they
realise theirpotential.

! Following the definition given by the Australian Bureau of Statistics (ABS), small and medium enterprise (SMEs) refers to entities that employ less
than 200 employees (full-time equivalent). See: ABS (2018), Counts of Australian Businesses, Including Entries and Exits, Jun 2013 to Jun 2017, Cat.

No. 8165.0, Australian Bureau of Statistics, Canberra.

2 ABS (2018), Counts of Australian Businesses, Including Entries and Exits, Jun 2013 to Jun 2017, Cat. No. 8165.0, Australian Bureau of Statistics,
Canberra. See also: NAB (2017), Moments That Matter: Understanding Australian Smallto Medium Business, National Australia Bank.

<https://business.nab.com.au/wp-content/uploads/2017/06/J002580_MTM-Whitepaper-IPSOS-FINAL_C1-2.pdf>.

3The study uses data from the Business Longitudinal Data Environment (BLADE). BLADE is a statistical resource that contains information on the full
population of active Australian businesses. The data used for this study focused on the period from fiscal year 2002 to fiscal year 2017.



2. THE USE OF IP RIGHTS BY AUSTRALIAN SMEs

Policy makers havelong recognised the positive role of
IP rights in economic growth (Maskus, 2000; WIPO,
2009). A recentstudy by IP Australia’s Office of the
Chief Economist showed that Australian firmswhich
own IP rights have a higher average profitability than
those that don’tuse IP rights (Zhang, 2020).
International studies suggest that small and new firms
which apply for IP rights are more likely to experience
exponential growth (EPO and EUIPO, 2019; Fazio et al,,
2016).

Firms may use asingle type of IP right (e.g., a patent)
or a combination of different types of IP rights (e.g., a
patentand atrade mark) to protect different facets of
theirintangible output. Different rights taken on
importance atdifferent stages of the innovationand
commercialisation process:

o Patents are used to protect the outputs of
research and development (R&D) activities, if those
results are new, useful and involve an inventive step.
Examples of patentable outputsinclude anew device,
substance, methodor process, Once a patentis
granted, for the life of that patent, it provides a legally
enforceable right that the ownercan use to prevent
other entities from commercially exploiting the
patented invention.

. Atrade markis adistinctive signsuchasa
word, picture, logo, colour, shape orsound(or a
combination of these) usedto distinguishgoods and
servicesin the market. The ownerofaregistered
trade mark can preventothers from exploiting
identical or similar signsin the same business area. In
markets where consumers cannot easily observe the
quality of a product, trade mark protection ensures
that consumers can rely on reputation and brandto
identify the product’s source and quality. Trade mark
filings are closelyassociated with the
commercialisationend of the innovation process, as
firms will often registertrade marks whenlaunching
new products in the market (Mendoncaetal.,2004).

o A design right protects a product’s visual
featuressuchasits shape, colour, configuration,
pattern, and ornamentation. Design rights may
function like trade marks in helpingto distinguish a
firm’s offerings from competingproducts. Like
patents, they provide an incentive for firms to invest
ininnovation.

Registered|P rights, suchas patents, trade marks and
designrights, are granted by a competent public
authority after aformal application process.* The
exclusivity provided by these rights is limited in time
and can only be enforced within the jurisdiction/s
where itwas granted.

“In Australia, patent protection is usually available for a maximum of 20 years from the date of the application, subject to the payment of renewal
fees. Registering trade marks provides an initial period of protection extending to 10 years, but can be renewed indefinitely, subject to the payment
of renewal fees. In Australia, a design right can be registered without substantial examination but is only enforceable after it is certified through a

substantive examination process, with a maximum protection term of 10 years.



2.1 The share of SMEs with IP rights Table 2.2. Numberand share of Australian businesses

doubled from 2002 to 2017 with at least one IP right by ANZSIC division, annual
averages, 2002 to2017

Only 4% of active Australian SMEs owned atleastone
valid patent, trade mark or designrightin 2017 (last
year of available data). The share of Australian SMEs
with an active right has, however, doubled overrecent
decades, from2% (or 13,846)in 2002to 4% (or

28,128)in 2017. Wholesale Trade (F)
3853 11.9
Table 2.1. IP right ownership percentage of Information Media and
Australian SMEs by the seven types of IP rights Telecommunications (J) 535 97
0 ; E Manufacturing (C)
Type of IP rightowners A.ofAustra'Ilan SMEs 3765 9.1
with an IP right
Patents only 23 Education and Training (P) 364 55
Trade marks only 89.1 o
Mining (B)
Designs only 1.7 132 5.1
Patents and trade marks 29 EIectricity,Qas,Waterand
Waste Services(D) 93 4.6
Patents and designs 0.3 - :
Financial and Insurance
Trade marks and designs 2.4 Services (K) 1136 46
Allthree typesof IP rights 1.3 Professional, Scientific and
Source: ABS BLADE dataset (2016-17 frame) Technical Services (M) 3752 43

) Artsand Recreation
Table 2.1 reports the share of Australian SMEsthat own Services (R) 234 34

different typesof IP rights. The vast majority of SMEs that Public Administrationand
own IP rights own trade marks only (89%). Trade mark Safety (0) 81 30

use is more diffuse throughout the economy than patent
Retail Trade (G)

use, with sectoral differences intrade markactivity less 1716 28
pronounced thanfor patents(Greenhalgh & Rogers, Administrative and
2008). From the mid-1970s, strong trade mark growth SupportServices (N) 720 2.7
has beenobservedin Australia, the United States, the Rental, Hiring and Real
United Kingdom and Germany (Schautschick & Estate Services (L) 646 2.2
Greenhalgh,2013). In Australia, the upsurgein trade .
Other Services (S)
mark use has been driven by increased adoptionin 646 1.6
servicesand deregulated and restructured industries Accommodation and Food
(Jensen & Webster, 2004). Services (H) 566 1.4
Health Care and Social

IP activity by Australian SMEs is concentratedin Assistance (Q) 496 12

several industries, namelyWholesale Trade, in
y Transport, Postal and

Information, Media and Telecommunications, and in Warehousing (1) 348 11

Manufacturing (Table 2.2). These rankings are
relatively consistent over time. The implication is that Construction (E) 1054 10
certain characteristics of an industry play an important Agriculture, Forestryand
role in determiningwhetheran SME s likely to use IP Fishing (A) 465 0.9

rights or not. Wholesale tradeincludes SMEs that may

X . . . Source: ABS BLADE dataset (2016-17 frame)
design and developIP in Australiathatis then

produced by other businesses, e.g., through
contracting arrangements with domestic or

international manufacturers.



2.2 SMEs with IP rights are on average have the greatest median number of employees.
older, larger and pay a higher wage

than SMEs without IP rights These results are consistent with international

research and with prior studies usingAustralian
We compared SMEs that use IP rights to SMEs that do

microdata. For example, using US data,
not use IP rights, focusing on characteristics such as

Balasubramanian & Sivadasan (2008) foundthat

employment, age and employee earnings. ‘IP owners’ L .
ploy + 28 ploy s patentowning firms are on average 10 times larger

are definedas SMEs owning at least one registrable IP L

o g cord o than patent non-owning firms for employment. Zhang
ight tent, t i ight) i i

right (a patent, trade mark or design right) in a given (2020, looking at the full population of Australian

year, while SMEs without IP rights are defined as ‘non firms, found thatIP ownerstend to be older and larger

owners.’ To derive oursample, we used dataon all

than the average Australian firm.
active SMEs who reportedtheirrevenue, income and

expenses to the Australian Taxation Office (ATO)ina Table 2.3: Group comparisons between IPowning
given year.® More details of the data and method can and non-owning SMEs, median firm size and age

be foundin Appendix A.

Table 2.3 compares IP owners and nonowners, with
separate analyses for firms with different types of

rights (includingbundlesof differentrights). The Non-owners of

. 2 7 9915096
sample groups are compared for their median number IP rights
of employees(full time equivalent) and median IP right owners 7 11 330982

business age as their distributions are skewed to small

values.® Type of IP rights

By comparison of theirmedianvalues, IP owners are
older than non-owners (11years as compared to 7 Patentsonly 7 13 7723

years). The result may indicate that SMEs tend to file Trade marks

their firstIP rights late in their lifecycle. Alternatively, only / 11 294837
the result may reflect survivorship bias:if IP owners )
. . . . Designs only 7 10 5680

survive longer than their peers with no IP rights then
they will remain in the datasetlonger, influencing the Patentsand 15 15 9637
median age of IP owners. SMEs with all three types of trade marks
IP rights have the longest medianbusiness age, at 18 Zaténts and 12 12 957
years.” esigns

Trade marks

i 1 1

IP owners are also larger, having 7 employees on and designs 5 3 7995
average, compared to 2 for non-owners. SMEs with

Allthree types 30 18 4153

multiple types of IP rights tend to be larger than SMEs of IP rights

with only one type of right, and those with all three
. . Source: ABS BLADE dataset (2016-17 frame)
types of rights — patents, trade marks and designs—

®In BLADE, there are a large number of businesses that have not reported any financial, production and employment data in specific years, which in
many cases likely means that the business is no longer active. This may cause the percentage of firms using IP rights in Australia to be
underestimated. To overcome this problem, only ‘active businesses,’ that report sales, income and expenses, and number of employees in a given
fiscal year, were keptin thatyear. There were approximately 0.6 to 0.7 million businesses in each year who reported their sales revenue and

number of employees during the period from 2002 and 2017.

® Full time equivalent (FTE) employees are obtained based on the calculation done by Hansell D., Nguyen, T. and Soriano, F. (2015). Can we improve
on a headcount? Estimating unobserved labour input with individual wage data, paper presented at the 25th Australian Labour Market Research
Conference, Fremantle WA (10 11 November 2014), ABS Canberra. In this report, employees refer to FTE employees.

’ Similar results are also obtained focusing on mean values.



Prior researchfocusedon US firms has shown that
obtaining an enforceable patent substantially
increases both firm productivity and within-firm
average earnings(Klineetal., 2019). Consistent with
these findings, we find thatamong Australian SMEs IP
owners pay a higher annual medianwage (at $53,755
per employee) than non-owners (at $43,304 per
employee) as shown in Table 2.4. The highest median
wage is paid by SMEs with both patents and trade
marks, who are likely engagedin commercialising

innovations.

Table 2.4: Group comparisons between IPowning

and non-owning SMEs, median wage

Non-owners of IP rights 43304 9838444
IPrightowner 53755 330119
Type of IP rights

Patents only 58593 7702
Trade marks only 53342 294047
Designsonly 49689 5660
Patents and trade marks 63215 9624
Patentsand designs 53649 954
Trade marks and designs 53904 7986
Allthree types of IP rights 60860 4146

Source: ABS BLADE dataset (2016-17 frame)



3. IP RIGHTS AND SME GROWTH

In Australia, asin other countries, high growth firms (HGFs) contribute disproportionately to aggregate employmenty

sales, exports and economic growth (Australian Innovation System Reports, 2016, 2017; Schreyer, 2000; Halabisky, et
al., 2006; Coad & Holzl, 2012; Moreno & Coad, 2015; Majeed, etal.,2018). Focusing on Australian firms, Majeedetal.
(2018) found that turnover growthis positively correlated with innovationin goods and services or marketing,
alongside other businesscharacteristics. In this section, we estimate the relationship betweenan SME'’s IP rights filing
activity and its subsequent growth, while controlling for both external factors and firm level influences. A particular
aim of the analysis is to understand the types and combinations of IP rights that serve as signals of high growth
potential for Australian SMEs.

3.1 Data and method

The study focuses on a sample of around 600,000 Australian SMEs tracked over the period of 2002to 2017. In this
report, we define HGFs as those with average annualised growth greaterthan 20 per centover 3 consecutive years,
consistent with priorstudies (Majeed etal., 2018).8 This report tests the relationship between IP activity and firm
growth, separately, using turnover and employment data.

The dependentvariable is a binary variable, equalto 1 if an SME experiences high turnover (or employment) growth
or zero otherwise. We separately estimate positive growth, using a binaryvariable equal to 1 if an SME experiences
annual turnover (oremployment) growth greater than 0% perannum over 3 consecutive years.

Asthe dependentvariables are binary, we use a logistic probabilitymodel. In this we follow the approach of the
EPO/EUIPO (2016), but as we have panel data we can improve upon prior research by incorporating fixed and random
effects. These control for firm-level factors that don’t vary greatly over time (e.g., a firm’s managerial posture).

The results reported below are estimated using a fixed effects model. This was found to provide less biased estimates
than the alternative random-effect model, using the Hausmantest.

Itis likely that SME growth is also influenced by unobserved firm attributes or activities that do vary over time,
includinginnovationactivity not captured by the IP data. It is possible that certain unobserved variables may be
correlated bothwith a firm’s IP filing activity and its subsequent growth. For example, an SME with the capabilities
neededto marketnew products may be both morelikelyto achieve growth and file for IP rights, since this firm will be
able to spread the fixed costs of filing overa larger customer base. Therefore, the results shouldnot be interpretedas
suggesting a causal relationship between IP rights and SME growth. Ratherthan establishing a causal link, the aim of
this study is to assess the value of IP data for identifying SMEs with high growth potential, and to understand what
happens within SMEs when they file for IP rights.

Full details of the data can be found in Appendix A. Details of the econometric modelling and complete estimation
results are availablein Appendix B. Inferential results are reported as odds ratios. The odds ratio is the ratio between

8 For details, please refer to https://www.industry.gov.au/data-and-publications/staff-research-papers/what-drives-high-growth-characteristics-of-
australian-firms.
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(a) the odds of an SME who files for an IP right achieving positive (or high) growth and (b) the odds of an SME who
doesnotfile for an IP right achieving positive (or high) growth. The difference betweenthe estimated oddsratioand 1
indicates the differencein likelihood between filers and non-filers achievinghigh (or positive) growth.

3.2 Therole of IP rights in SME growth
3.2.1 SMEs filingfor IP rights are more likely to achieve high growth

Figure 3.1illustrates, with red marks, the estimated odds ratio of positive growth betweenfilers of any type of right
and non-filers (toprow) and the estimated odds ratio of high growth between filers of any type of rightand non-filers
(bottomrow). Blue lines denote the 95%confidence interval aroundthe point estimates. Based on the point
estimates, SMEs who file for atleastone IP rightin a given year are 10% more likely to experience a subsequent three-
year periodof high turnover growth than SMEs who file for no IP rights in the same year, all else being equal. A similar
resultholdsin estimating positive turnover growth (see Appendix Table B.2).

Figure 3.1: Odds ratio likelihood of SMEs that file for IP rights achieving turnover growthrelative to non-ilers

positive turnover growth - 1.10%**
high turnover growth - 1.10***.
1 1.05 11 1.15 1.2

Note: *p<0.1; **p<0.05; ***p<0.01

Significantly positive results were also foundfor the association of prior IP rightfilings to employment growth (see
AppendixTable B.4). SMEs that filed for atleast one IP rightin a given year are 8% more likelyto experience positive
employment growth (top row) and are 16% more likelyto experience highemployment growth (bottom row), relative
to SMEs that filed for no IP rights the same year (Figure 3.2).

Figure 3.2: Odds ratio likelihood of SMEs that file for IP rights achieving employment growthrelative to non-filers

m
positive employment growth - 1.08***
. u
high employment growth - 1.16%%+
1 1.05 11 1.15 12 1.25 13

Note: *p<0.1; **p<0.05; ***p<0.01

3.2.2 SMEs filing for all the three types of IP rights are the most likelyto achieve high growth.

For SMEs who file for single types of IP rights, onlythose filing for trade marks are statistically more likely to
experience positive turnover growththan SMEs who file for no IP rights (Figure 3.3; and also Appendix Table B.3). That
is, SMEs who file for patents only or designs onlyare not statisticallymorelikelyto achieve positive growth relative to
SMEs who file for IP rights. The results reportedin this study focus on near-term growth potential, in the year after
filing. A patentor adesign alone may signal thatan SME’s invention or product designis still in the researchand
development stage and notreadyfor commercialisation, or that the application forarightis yetto be granted.
Supplementaryresults, focused on the effects of IP activity furtherin time — 2, 3 or 4 years afterfiling— are available
fromthe author on request.

Amongthe SMEs who file for multiple types of IP rights, only those who file for all the three types of IP rights are
statistically more likely to experience high growth. Comparing acrossbundlesof different rights, the strongest

11



predictor of high growthis a firm holding all 3 types of IP rights (patents, trade marks and design rights) — the
likelihood of these firms achieving high growthbeing more than double that of firms who file forno IP rights. This may
indicate that the technological inventions (as proxied by patents) are more likely to be financiallyrewarding when
they are also commercialised (as proxied by trade marks) and combined with innovation in aestheticdesign and
marketing (as proxied by designs).

Looking at bundles of any 2 types of IP rights, combining patents and trade marks is positively associated with high
growth, asis combining trade marks and designs; however, the coefficients for these bundles are not statistically
significantatthe 90% confidence level.

Figure 3.3 Odds ratio likelihood of SMEs that file for different bundles of rights achieving high
turnover growth relative to non-filers

0.96
patents only - —il—
1.13%**
trade marks only [ ]
0.82
designs only - —{il—
1.05
patents and trade marks ——
0.80
patents and designs —{—
1.28
trade marks and designs 1
3.3G%%%
All three IP rights ]
T T T T T T T T T T T T T |
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7

Note: *p<0.1; **p<0.05; ***p<0.01

Figure 3.4 Odds ratio likelihood of SMEs that file for different bundles of rights achieving high employment growth
relative to non-filers

0.82
patents only - i
1.18%**
trade marks only - il
1.11
designs only - ———
1.26
patents and trade marks - =
0.99
patents and designs - : |
1.4%
trade marks and designs - =
1.91%
All three IP rights ]
0 0.5 1 15 2 2.5 3 3.5 4 4.5

Note: *p<0.1; **p<0.05; ***p<0.01
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Similar results were obtained considering the relationship between IP filing activityand high employment growth
(Appendix Table B.5). SMEs that file for trade marksare more likely to experience positive employment growth than
SMEs who do notfile for any new IP right, but the same resultis not found for patents or design rights (Figure 3.4).
Among SMEs who file for multiple types of IP rights, SMEs who file for all the three types of IP rights have the highest
likelihood of achieving highemployment growth—theirlikelihood achieving high turnover growth increases by 91%
above that of SMEs who file no IP rights. Further, SMEs who file for trade marks and designs are 40% more likely to
achieve high employment growth than SMEs who file for no IP rights.

These resultsincrease confidence in ourkey finding that patents, trade marks, and designs are complimentary pieces
of an SME’s IP portfolio, with trade marks playinga particularly significantrolein characterising SMEs’ near-term
growth potential.

3.2.3 Trade mark filingis a better indicator than patents and designs of an SME’s near-term
growth potential.

The previoustwo sections consideredthe impact of different IP rights bundles onthe likelihood of SMEs realising high
growth in turnover or employment. We now consider whether filing for different IP right bundles is associated with
positive growth in subsequent years(whether high or not).

When looking at SMEs that file for only one type of right, only those that file for trade marks are statistically more
likely to experience positive turnover growth than SMEs who file forno IP rights (Figure 3.5). Further, in contrastto
the results for high turnover growth, SMEs who file for multiple types of IP rights are not more likely to achieve
positive turnover growth than those who file for no IP rights.

Figure 3.5 Odds ratio likelihood of SMEs that file for different bundles of rights achieving positive
turnover growth relative to non-filers

0.95
patents only - e
1‘11***
trade marks only - [
0.99
designs only - ——
0.99
patents and trade marks - ]
0.92
patents and designs - B
1.07
trade marks and designs - ]
1.03
Allthree IP rights - B
0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9

Note: *p<0.1; **p<0.05; ***p<0.01

There are many factors that affect a firm’s ability to achieve positive growth, and IP rights are likely to only have a
marginal impact compared to these other factors — consider that while many SMEs achieve positive turnover growth,
only asmall proportion of those havefiled for IP rights. In contrast, achieving sustained high growth is difficult, and
will often require something out of the ordinary— suchas commercialising an innovation (as proxiedand protected by
the filing of IP rights).

Similar results are obtained considering the relationship between IP filing activity and subsequent employment
growth (AppendixTable B.5). Among SMEs who file for only a single type of IP right, those filing for trade marks are
more likely to experience positive employment growth than SMEs who file for no IP rights, but the same is nottrue for
SMEs that file for patents or designrights.

13



Again, SMEs who file for multiple types of IP rights are not statistically more likely to achieve employment growth over
the nextthree years compared to those who did not file for any IP rights. The point estimates suggest that SMEs who
file for patents and designsare 30% less likely to achieve positive employment growth than those who file forno IP
rights. However, the resultis not significantly different from zeroat the 90% confidence level. For SMEs, applying for
patents and designs without any trade mark signals that the relevant product technologyis in an early stage of
research and development and notyetready for commercialisation.

Figure 3.6 Odds ratio likelihood of SMEs that file for different bundles of rights achieving positive employment
growth relative to non-filers

0.94
patents only - ——

1.09%%*
trade marks only - -

0.94
designs only - g

1.03
patents and trade marks - ]

0.7%
patents and designs - L

trade marks and designs - )

All three IP rights 4 B

0.4 0.6 0.8 1 12 1.4 1.6 18 2 22
Note: *p<0.1; **p<0.05; ***p<0.01

3.2.5 For SMEs, initial tumover or employment are weak predictors of subsequent growth

Across the estimationmodels in this study, we control fora firm’s age and initial conditions such as its initial turnover
or employment level. Consistent across the various models, with a 10%increasein an SME’s initial turnover level itis
0.2% more likely to achieve growth (positive or high), holding other factors constant. With a 10% increasein initial
employment, an SMEs likelihood of achieving growth (positive or high) increases by around 0.3%. SMEs by definition
have a small employment base and low turnover, relative to large firms, so percentage increases in resourcesmay not
lead to large changesin theirabsolute level of that resource. That said, the average age for firmsin oursample is 6
years.As an SME’s age increases by 10%, its likelihood of achieving positive or high growthincreasesby 21-22%. With
age, firms acquire experience and specifichuman capital whichmay increase the firm’s growth potential.®

3.2.6 The association between IP right filing activity and high growth for SMEs is sustained for
growth spells of up to 4 years

As a sensitivity test of the relationship between firm growthto IP filing activity, we carried out several tests examining
the period over which that relationship is sustained. To do this, we re-estimated our baseline models extending the
period over which growth is measured from 3 yearsto 4 years, to 5 years, and to more than 5 years. For the detailsof
the methodology, pleasereferto AppendixB.6.1.

9 As we use the natural logarithm of turnover, employment and age in the logistic model, we use an exponential transformation of the estimated
coefficients to interpret the impact of the variables in terms of odds ratio likelihood. For example, to interpret the relationship between business
growth likelihood, expressedin terms of odds ratios between filers and non-filers of IP rights, we perform the following calculation drawing on the
estimate in Table B.2: the estimated impact for positive growth is exp(0.77) = 2.16, while that for high growth is exp(0.75) = 2.12.
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The estimated results reported in Appendix Table B.6 indicate that SMEs who file for IP rights are 12% (in the case of
turnovergrowth) or 14% (in the case of employment growth) more likely to experience subsequent high growthover
4 years compared to their peers that don’tfile. However, the IP filers are not more likely to experience high growth
sustained overperiods of 5 years orlonger. In identifying potential high growth SMEs it is thus important to consider
their capacity for sustained innovation, as indicated by repeat filing activity.

3.2.7 IP filing by start-ups indicates differencesin their growth potential

A key force that propelsthe economyforward is the exponential growth achieved by some new firms. In pursuing
growth, start-ups face significant challenges. In the early stages of a newventure, what sets a start-upapart fromits
peers may be mostly intangible — a great business plan, an early-stage idea orinvention. At thisstage, firms may lack a
roster of satisfied customers or track record of successful product launches to point to as evidence oftheir qualityor
potential for growth. As aresult, investorsand policy makers typicallylackreadily available and reliable information by
which to assess a start-up’s quality. Previous research shows that obtaining patents and trade marks can increase a start-
up’s likelihood of obtainingventure capital, especially during earlyinvestment rounds (Hsu & Ziedonis, 2013). Both
patents and trade marks can increase investors’ estimates ofa start-up's value (Block et al., 2014; Hsu & Ziedonis, 2013).

We re-estimated our baseline models, focusingonly on newly established firms and assessing their growth overthe 3
years following their establishment. Full details of the methodology and results are availablein Appendix B.6.2. Newly
established SMEs who file foratleast one IP rightin their first year are approximatelytwice as likelyas those who file
for no IP rightsin their first year to experience high turnoverand employment growth. The finding reinforces the value
of IP datafor targeting support at small and new firms with high growth potential.

3.3 The relationship between IP rights and firm size

To provide an understanding of the potential economicsignificance of the results reportedso far, we estimatedthe
effect of afirm having active patents, trade marks and design rights on its employment, measured as its number of full
time equivalentemployees, afteraccounting for factorssuch as the firm’s size and total assets.

Table 3.1. Determinants of employment

Variables Fixed effects

Prior IP rightfiler H2X**
Log of size (employment) at t-3 32k *
Total assets 01 ***
Patentsin force 0.03***
Trade marksin force 0.13***
Active (registered) designs 0.05%**
Sector dummies Omitted ®
Year dummies Yes®

Number of observations 7656571
Number of groups 1496719
R? (overall) 0.4946
Notes:

* = significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant at the 1 per cent level.
° Industry and year dummy variables were included in the analysis as control variables. In order to maintain readability, these are notincluded in
the table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.



The key explanatoryvariables are a binary variableindicating whetheran SME filed any type of rightin agiven year,
the firm’s number of active (registered) designrights, its patents in force and its trade marks in forcein agiven year. In
addition to these variables, we include a set of year and business dummy variables and arandomtermto capturethe
sum of all other factors that affect employment. Firm performance s likely to be afunctionnot only of observable
characteristics but also of time-invariant firm-specific differences such as differences in capability. We account for
these unobservedfirm-specific effects usinga fixed effects estimator.

Table 3.1 presents the results estimated via a fixed effects (within) estimator on the full sample of SMEs. Based on the
results we found thatthe coefficients on patentsin force, trade marks in force and active designs rights to be positive
and significant, with the coefficient on trade marksin force substantially greater in magnitude than for patents and
design rights.

If we mechanically applythe estimatesin Table 3.1 to our data, we can estimate the effect of having one moreof a
givenrighton employment, all else being equal. These estimates, presentedin Table 3.2, suggest that for a small firm
with 2 employees, increasing its number of trade marks from one to 2 will increase its number of employeesby 13%
(or 0.3 full time equivalentemployees). The expectedincrease in employmentrises to an increase by 19 employees
for amedium firm with 150 employees. Patents and design rights are estimated to have significant positive near-term
effects on employmentthatare lowerin magnitude than in the case of trade marks.

Table 3.2: Simulationof the employment effect of an additional right, for given values of employment and stocks of

patentsin force, trade marks in force and active (registered) designrights

Firm size Stockof the Marginal effect ofa Marginal effect of a Marginal effect of an
(FTE employees) focal right patent inforce trade markin force active design right
(FTE employees) (FTE employees) (FTE employees)
2 1 0.1 0.3 0.1
20 1 0.7 2.5 0.9
50 1 1.7 6.3 2.3
100 1 33 12.7 4.6
150 1 5.0 19.0 6.9
2 2 0.0 0.1 0.0
20 2 0.3 1.3 0.5
50 2 0.8 3.2 1.1
100 2 1.7 6.3 2.3
150 2 2.5 9.5 34
2 10 0.0 0.0 0.0
20 10 0.1 0.3 0.1
50 10 0.2 0.6 0.2
100 10 0.3 1.3 0.5
150 10 0.5 19 0.7

The larger afirmis, the greater the marginal benefititis likely to derive from having an additional right. Conversely,
the greater afirm’s stock of a given rightis, the smallerthe marginal benefit thatitis likely to derive from having an
additional right. The annual increase to employment from an additional trade mark ranges from 2.5 for a firm with 20
employees with one existing trade mark to 0.3 forthe same firm with 10 trade marks.
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4. CONCLUSION

This study examines the characteristics of SMEs with and without IP rights, and the association between SME growth
and prior IP rightfiling activities in Australia. Both the number and proportion of Australian SMEs owningIP rights
doubled from 2001-02 to 2016-17. On average, SMEs with IP rights tend to be larger, older and more remunerative to

employees than SMEs without IP rights, though the within-firm distribution of wages is a subject for furtherresearch.

Econometricanalysis reveals that SMEs includingstart-ups that have filed for IP rights are more likely to achieve high
growth over the near-term, especially if they have filed for trade marks. The results furtherindicate that SMEs who file
for all the three types of IP rights (patents, trade marks and design rights) are the most likely to achieve high growth,
relative to their peers that don’tfile or thatfile for narrower sets of rights. These results highlight the existing
complementarity between different categories of IP rights and the relevance for SMEs of combining patents, trade

marks and designs to more effectively support the high growth of theirbusiness.

The results are of particularrelevance to policy makers, potential investors and business partners who wish to identify
firms at an early stage in their development but which have high growth potential. IP datais openly availableand

provides arichsource of information to identify such firms.
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APPENDIX A: DATA

This study uses data in the Business Longitudinal Analysis Data Environment (BLADE) — a collection of business level

datasets managed by the Australian Bureau of Statistics (ABS). The data are sourced from the Australian Taxation
Office (ATO) and other Australian Government departments and agencies. At the core of BLADE are the ATO’s
Business Activity Statement (BAS), Pay As You Go (PAYG), and Business Income Tax data. The versionof BLADE used
for this study contains information from fiscal year2002to 2017.

Business Activity Statements are submitted to the ATO by businesses to report their Goods and Services Tax (GST)
obligations. The BLADE data items include total sales, other GST free sales, non capital purchases, capital purchases,
exportsales, wages and salaries. Employing businesses are responsible for collecting the personal income tax
obligations of their employees and providing employees with an annual payment summaryatthe end of eachfiscal
year.They report thisinformationto the ATO through a PAYG statement or Single Touch Payroll system.

Business Income Taxation (BIT) forms are submitted to the ATO by businesses to report taxableincome or loss. There
are four main types of businesses that report annual income tax; companies, trusts and beneficiaries, partnerships
and partners, and sole traders. The majority of items reported across the four different types of BIT forms are similar,
such asincome, expenses, profit or loss, sales, total and current assets, and total and current liabilities. However, the
level of detail required can be quite different.

The currentstudy uses the core ATO dataintegrated at the firm-level with longitudinal data on the IP filing activity of
Australian firms. The IP datais provided by the Intellectual Property Longitudinal Research Dataset (IPLORD), which
provides an annualsnapshot of the stocks and flows of registrable IP rights for Australianand international applicants
since 1998 onwards. IPLORDwas built from the Intellectual Property Government Open Data (IPGOD), which contains
over 100 years of application-level data on patents, trade marks, designsand plant breeder's rights administered by IP
Australia.®IPLORD systematically transforms all the application information in IPGODinto derived variables to track
each applicant’s IP activity overtime. Thereare two versions of IPLORD. The public version is available on data.gov.au,
the Australian Government’s opendata platform. The BLADE version of IPLORDis a subset of this that excludes private
and international applicants that do not have an Australian business number (ABN). By linking financial and IP
information about businesses, the BLADE IPLORD dataset provides an evidence base of high granularity for IP related
economicanalysis with the potential to yield valuable insights into the impact of IP on Australian businesses.

In BLADE, the basic unit of observation is the Type of Activity Unit (TAU). The majority of TAUs have a one to one
relationship with businesses who have a unique ABN. However, for large and diverse businesses with complex
structures, the TAU is structuredto represent a grouping of one or more businesses within an Enterprise Group (EG),
that with that grouping coveringthe operations of the corporation within a givenindustry sub divisionand for which a
basic set of financial, production and employment data can be reported.

0 visit <https://www.ipaustralia.gov.au/about us/data and research/ip government open data>.
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In the BLADE versionof IPLORD, an average of 3.9 per cent of the total annual observations are duplicates, which may
be caused by two sources. The first comes from the input of dataset duplicates caused by the same ABNs having
multiple observations in the IPLORD dataset for a given year; these will appearin the final BLADE version of IPLORD as
multiple observations. The secondtype of duplicate is caused by a matching process. Some businesses in IPLORD
match to more than one TAU identifier during data integration and these will remain as duplicates in the BLADE
version of IPLORD. Duplicates in IPLORD were treated and dropped prior to integration with the core business
datasetsin BLADE. The detailedintegration methodology can be obtained upon request.
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\
APPENDIX B: ECONOMETRIC MODELLING

The chapter describes the econometric modelling, including the construction of measures, and presents descriptive

statistics for the main variables and the keyestimationresults.

B.1 Dependent variable

A central aim of this study is to analyse the relationship between thefiling of IP rights and SME growth. Therefore, the
dependentvariable of the models needs to be an indicator of business growth. Following prior literature (Eurostat
2007; Majeedetal 2018; EPOand EUIPO 2019), this study uses annual data on turnover (revenue) and employment
(number of full time equivalent employees) to measure an SME’s growth rate.

The dependentvariables used in modelling positive growth are binaryvariables which take a value of oneif an SME
achieveda growth rate for employment or turnover (depending on the model) greater than 0% over 3 consecutive
years, and which equals zero otherwise. High growth is defined as annual average growth in employment or turnover
(depending on the model) greaterthan 20% over 3 consecutive years.

The models are estimatedto predict the probability of a positive outcome—i.e., observing high growth or positive
growth —for SMEs who filed for a given set of IP rights in ayear, relative to the probability of an SME that filed for no
IP rights that year achieving the same outcome. As the dependent variables are binary, a logistic regressionmodelis
appropriate to estimate the relationship betweenprior IP right applications and the likelihood of a growth outcome.
For abinary dependentvariable, the probability that it takes avalue of one is defined as P. Logistic regression focuses
on modelling logit(P), which equals the natural logarithm of P/(1-P). Logisticregression describes the logarithm of
oddsthatthe dependentvariable takes a value of one (positive /high growth)as a function of the values of the
predictors asillustrated in equation (1) (Jaccard, 2001):

logit(P)=oa+B1 X1+ B2 X2+ -+ BkXk (1)

The essence of odds is the comparison of probability of a positive event with the probability of the alternative
outcome asin equation (2):

Odds=P/(1-P) (2)
where P isaprobability of an event.

If the probability of the eventequals 0.5, associated odds of positive outcome will be exactlythe same as the
probability of a negative outcome, hence the odds for positive outcome equalone. Table B.1 illustrates the
relationship between probability and odds.
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Table B.1: Relationship between probability and odds

Probability ‘ Odds

0.1 0.11
0.25 0.33
0.5 1
0.67 2

In this study, the results of logistic regression estimation are presented focusing on the focal IP right variables, which
are also dichotomous; taking avalue of oneif an SME applied forany IP rightin ayear and zeroif afirmdid notapply
for IP right protectionin thatyear. The exponent of the coefficient of the dichotomous IP right variable is equivalent
to the estimated odds ratio (OR), as shown in equation (3):

OR =
(odds for achieving high growth for SMEsnot applying f or IPR)

(odds of achieving high growth for IPR applicants) ( )

where ORis the odds ratio estimated by the logistic regression.

The logistic regressions allow for the estimation of odds ratios of achieving positive or high growth of IP right
applicants compared with other SMEs, controlling for otherimportant aspects that may play arole in the propensity
to achieve positive or high growth such as a firm’s initial level of turnover oremployment, industry affiliation and year.
Additionally, this regression approach allows an estimate to be made of the statistical significance of the results.

B.2 Explanatory variables

We seek to relate differences between SMEs in their turnover and employment growth to a set of explanatory
variables, which fall into two main categories:

1) A setofvariables that measure afirm’s IP rights filing activity

We measurea firm’s IP filing activity using binary indicators that take the value oneif an SME files for a given
registrable IP right (patent, trade mark or design right) in a given year, and zerootherwise. To estimate the effects of
various IP rightbundles, we include a set of seven dummy variables whichindicate whether ornotan SMEfiles for a
specific combination of IP rightsin a given year:

e Patentsonly: takes the value 1 if an SME files for patents but no other type of IP right, and 0 Otherwise.

¢ Trade marks only: takes the value 1 if an SME files for trade marks but no othertype of IP right,and 0
otherwise.

¢ Designsonly: takes the value 1 if an SME files for designrights but no othertype of IP right, and 0 otherwise.

¢ Patentsand trade marks: takesthe value 1 if an SMEfiles for atleast one patentand one trade mark but not
design, and 0 otherwise.

¢ Patentsand designs: takes thevalue 1 if an SMEfiles for atleast one patentand one design but nottrade
mark, and 0 otherwise.

¢ Trade marks and designs: takes the value 1 if an SME files for atleast one trade mark and one design but not
patent, and 0 otherwise.

¢ Patents,trade marks and designs: takes the value 1 if an SME files for all three types of IP rights, and 0

otherwise.
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2) In addition, aset of control variables that measure or controlfor non IP right factors affecting business
growth need to be included when analysing the relationship between SME growth and IP right filing. Theseinclude:

¢ Initiallevel of turnoveror employment: controls different initial levels of an SME’s turnover or employment
ina givenyear.

e Age:indicatesthe age of an SMEin agiven year, whichis equal to the survey year minus the starting year.

¢ Year dummies: aset of dummy variables which equals 1 fora given fiscal year and 0 forall other years. It
allows control for year specific fixed effects, i.e. shocks whose impactis restricted to a given year periodand
which are not controlled by other explanatory variables. As there are a total of 16 fiscal years, only 15 such
year dummies are included in the model.

¢ Industry dummies: thereare 18 industrydummies out of the total 19 ANZSIC industry divisions with
Agriculture, Forestryand Fishing set as the base industry for comparison.

B.3 Econometric modelling

Logistic regressionis used to predict the relationship between explanatory variables and a predictedvariable (the
dependentvariable). Our estimationmodel, in the basic linear logistic form, is expressed as follows:

Logit(B)it = o+ BIPi 3+ YTEit3 + OAit3+ OXit + it (Equation 4)

where the dependent variableis a binary variable which equals1 if an SME achievesa given growth outcome and
which equals zero otherwise. Our key explanatoryvariable, IP, takestwo forms: in the first form, this is a binaryindicator
equal to oneif an SME filed for any IP right (patent, trade mark or design) in a givenyear, and zero otherwise; inthe second
form, IP is a binary indicator denoting whether an SME filed for a particular IP bundlein a given year.

The termTE refers two firm-level measures, the logarithm of a firm’s turnover and the logarithm of a firm’s
employment, which are usedinterchangeably depending to capture initial conditions. The term A is the firm’s
business age at the start of the three-period whenthe growth outcome was measured, while the term Xi,t contains a
setof control variables suchasindustryand year dummies. Subscriptirefers to an individual SME, while trefersto a
given year and t-3 refers to 3 years ago before a givenyear in the dataset.

The coefficient ais a constanttermand g is an error term, while B,y, 6,and 6 are sets of estimated coefficients for
explanatoryvariables. The basic model assumes that an SME’s growth potential is a function of, or mainly determined
by, its initial business turnover or employment level, business age, IP right filing activity, and otherbusiness, industry
and time effects.

Firmfixed effects areincluded in the models. These help to control for unobserved time-invariant factors that may
influenceafirm’s likelihood of achieving growth (e.g., its managerial posture). Evenafter including the fixed effects,
we only control for unobserved sources of heterogeneity thatare time-invariant. The models may still suffer the
omitted variable problem due to the influence of time-variant unobservedfactors, suchas new innovation not
captured by registrable IP rights.

In certain cases, unobservedtime-invariant variableswill have no impact on the dependent variable, while in other
cases they will have an impact. In the former case arandom effects model is preferrable and offers more accurate
estimates than the fixed effects model. We use the Hausman test to determine whetherafixed or random effects is
better suited to estimating the data.'* Ourresults fromthe Hausman tests have consistently favoured fixed effects.
However, a fixed effects modelstill suffers sample attrition issues as it requires within-subject variability in the dependent
variable. Therefore, some groups of observations will be dropped due to all positive or all negative outcomes.

™ For details of choosing fixed or random effects models, please refer to https://www3.nd.edu/~rwilliam/stats3/Panel04-FixedVsRandom.pdf.
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B.4 Descriptive statistics

The dataset used for the regression analysisconsists of approximately ten million observations.*2 The basic descriptive
statistics for the main variables are shown in Table A.1. The mean value of the logarithm of turnoveris 13.0947, while
the mean value of the logarithm of employmentis 0.6342.

Figure B.1 presents a simple statistical comparison between the share of filers and non-filers of IP rights who achieved
positive turnover growth (left panel) or high turnover growth (right panel). Based on the sample data, 51% of SMEs
who file for (any type of) IP rights achieve positive turnover growth, compared to 25% of SMEs who file for no rights.
Similarly, a higher share (16%) of SMEs who file for IP rights achieve highturnover growth, more than double the
share of SMEs who file for no rights (7%).

A similar result is found looking at employment growth, as illustrated in Figure B.2. Based on our data, 53% of SMEs that file
for any IP rights achieve positive employment growth, compared to 25% of SMEs that file for no rights. Similarly, 16%
of SMEs who file for IP rights achieve high employment growth, compared to 16% of SMEs that file for no rights.

Table B.2 Descriptive statistics of main variables

T e T T T

Dummy variable for filers of:

any IP rights N=10246078 0.0051 0.0712 0.00 1.00
patentsonly N=10246078 0.0002 0.0164 0.00 1.00
trade marks only N=10246078 0.0045 0.0667 0.00 1.00
designsonly N=10246078 0.0002 0.0123 0.00 1.00
patents and trade marks N=10246078 0.0001 0.0095 0.00 1.00
patentsand designs N=10246078 0.00002 0.0042 0.00 1.00
designs and trade marks N=10246078 0.0001 0.0091 0.00 1.00
patents, trade marks and designs N =10246078 0.00002 0.0046 0.00 1.00
Dummy variable for being a:
positive turnover growth SME N=10246078 0.2533 0.4349 0.00 1.00
high turnover growth SME N=10246078 0.0691 0.2539 0.00 1.00
positive employmentgrowthSME N =10246078 0.2547 0.4357 0.00 1.00
high employment growth SME N=10246078 0.0772 0.2669 0.00 1.00
N ey I P s
Logof turnover(t-3) N=10246078 13.0947 1.4893 11.4234 14.9566
Log of employment (t-3) N=10246078 0.6342 1.3937 -1.0018 2.3948
Log of business age (t-3) N=10111021 1.8155 0.8159 0.6931 2.7726

Source: ABS BLADE (2016-17 frame). For continuous variables, we are not allowed to report the maximum and the minimum due to data
regulations, instead we reported the values at 10% and 90% percentiles.

Given the ratios shown in Figures B.1 and B.2, we can calculate the odds ratio of a high growth period for SME rights
filers as comparedwith other SMEs. For example, the odds ratio of SMEs that have filed for IP rights achievinghigh
turnovergrowth is 2.3. The odds ratio for SMEs who file for IP rights to achieve positive turnover growth is 2.3 Ratios
above 1 indicate a higher probability of observing a high growth potential.

2 0nly SMEs who reported turnover and employment during the period from 2001 02 to 2016 17 were kept in the dataset.

2 please refer to Appendix B for more detailed explanation.
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These odds ratios implicitly assume that the presence of IP rights is the only independent variable. However, clearly
there are other factors such as initial turnover level, business age, and industry characteristicsare likely to play arole
in determining a firm’s growth. Therefore, we estimate fixed and random effects logistic regressions to allow for the
estimation of odds ratios of achieving high or positive growth of IP right applicants compared with other SMEs,
controlling forotherimportant factors that may also play arole in the propensityto achieve (high) growth.

Figure B.1. Share of SMEs that achieve positive turnover growth (left panel) or high turnover growth
(right panel), by IP rights filing status

60% 18%
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Figure B.2: Share of SMEs that achieve positive employment growth (left panel) or high employment growth
(right panel), by IP rights filing status
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B.5 Results of econometric models
B.5.1 Regression results on turnover growth

The regression results are reported in following tables. Table B.3 presents results relatingto whetheran SME that files
an IP right has a statistically higher probability to achieve positive or high growth in terms of turnover, relative to its
peersthatdon’tfile, estimated using fixed and random effects models.

Table B.3 presents results relating to whether an SME that files for a different category or combination of IP rights has
a statistically higher probability to achieve positive or high growthin terms of turnover, relative to its peers thatdon’t
file, estimated using fixed and random effects models.

Table B.3: Results of fixed and random-effect models focusing on differences with or without an IP right prior
application on turnover growth

Fixed effects Random effects
Turnover growth - : e -
Positive growth [High growth Positive growth JHigh growth

Prior IP rightfiler 1.10%*** 1.10%** 1.57*** 2.02%**
Log of size (turnover or employment) 0 ** 03+ % T gk
att-3 ’ ’ ’ ’

Logof age at t-3 TTx** TJ5*** Se*** 0¥ **
Sector dummies Omitted ° Omitted ° Yes® Yes®
Year dummies Yes® Yes® Yes®
Number of observations 4197 312 2354024 5156025 5156025
Number of groups 597 835 353717 1025981 1025981
Hausman test 408462.52%** 165724.33%**

Notes:

* = significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant at the 1 per cent level.
°Industry and year dummy variables were included in the analysis ascontrol variables. In order tomaintain readability, these are not included in the
table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.

Table B.4: Results on differences filing for adifferent bundle or combination of IP rights

Turnover growth
High growth High growth

Patents only 1.38*** 1.84%***
Trade marks only 1.11*** 1.13*** 1.58*** 2.03***
Designsonly .99 .82 1.40*** 1.59%***
Patents and trade marks 99 1.05 1.59%** 2.30%**
Patents and designs .92 .80 1.95%** 1.77%*
Trade marks and designs 1.07 1.28 1.72%** 2.52%**
Patents, trade marks and designs 1.03 3.35%** 2.08*** 7.06***
Loggfsize (turnover or employment) 02%*x 03%** G2x*x gk
at t-
Logof age at t-3 A J5*** S5e*** 30%**
Sector dummies Omitted ® Omitted ° Yes® Yes®
Year dummies Yes® Yes® Yes® Yes®
! ! 1 |
Number of observations 4197312 2354024 5156025 5156025
Number of groups 597835 353717 1025981 1025981
Hausman test 408469.11*** 165769.98***

Notes:

* = significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant atthe 1 per cent level.
° Industry and year dummy variables were included in the analysis as control variables. In order to maintain readability, these are notincluded in
the table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.
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Table B.5: Results of random-effect models focusing on differences with or withoutan IP right prior application on

employment growth

Fixed effects Random effects

Employmentgrowth
Positive growth JHigh growth Positive growth [JHigh growth
2.08***

1.07*** 1.16%** 1.57%**

03 *** 02%** 54%** J2%**
TJOX** 1.03*** 62X E* 39***
Omitted ° Omitted ° Yes® Yes®

Yes-® Yes-® Yes-® Yes-®

4236936 2602657 5156025 5156025
606 788 388465 1025981 1025981
378302.47*** 154430.02***

Notes:

* = significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant atthe 1 per cent level.

° Industry and year dummy variables were included in the analysis as control variables. In order to maintain readability, these are notincluded in
the table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.

Table B.6: Results on differences filing for a different bundle or combination of IP rights

Employment
High growth Positive growth [High growth
.94

.82* 1.43%** 1.88%***

1.09*** 1.18*** 1.58*** 2.07%**
.94 1.11 1.38%%** 1.77%%*

1.03 1.26 1.75%%* 3.08***
.70%* 0.99 1.32 2.57%**
1.15 1.40* 2.10%** 3.32%*x*
1.40 1.91* 2.74%** 5.37***

03 *** 02%** 54%** J2%**
TJOX** 1.03*** 62X E* 39***
Omitted ° Omitted ° Yes® Yes®

Yes-® Yes-® Yes-® Yes-®

4236936 2602657 5156025 5156025
606 788 388465 1025981 1025981
378285.71%** 154464.85%**

Notes:

* =significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant atthe 1 per cent level.

° Industry and year dummy variables were included in the analysis as control variables. In order to maintain readability, these are notincluded in
the table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.

B.5.2 Regression results on employment growth

The estimation results foremployment growthare reported in the next set of tables. Table B.5 presents results
relating to whetheran SME thatfiles an IP right has a statistically higher probability to achieve positive or high growth
in terms of employment, relative to its peers that don’t file, estimated usingfixed and random effects models.
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B.6 Sensitivity tests
B.6.1 Lengthof spell over which high growthis sustained following IPrights filing activity

In Table B.6 we report estimation results from varying our baseline model (Equation 4) by extending the period over
which high growth is measured, from 3 yearsto 4 years (2ndand 3rd column), and to 5 years (4th and 5th columns).
The positive statistical significance of IP right filing activity on the likelihood of predicting SME high growth disappears
for growth spells of over4 years.

Table B.6: Estimation results of fixed-effect models testing the effects of IP right filing activity on high growth

Hight growth episode of 4 years Hight growth episode of 5 years

spells extendingto 4 and 5 years

Fixed effects

Prior IP rightfiler 1.12%** 1.14%** 1.05 1.05
Log of initial size 0% % 0% ** 0% ** 0% **
(turnoveror employment) ) ) ) )

Log of initial age 87 *** 1.08%** 87 *** 1.03
Sector dummies Omitted ° Omitted ° Omitted ° Omitted °
Year dummies Yes® Yes® Yes® Yes®
Number of observations 1522602 1736244 984 662 1165437
Number of groups 238119 268770 162275 189931

Notes:

* = significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** =significant at the 1 per cent level.

° Industry and year dummy variables were included in the analysis as control variables. In order to maintain readability, these are notincluded in
the table. The estimated coefficients for industry dummy variables in fixed effects models are omitted because of no within-group variance.

B.6.2 Regression results for SME start-ups

To testthe impact of IP filing activity on newly established SMEs, the datasetis reduced to SMEs that were newly
established in the datasetafter2001. A logit model similarto Equation (4) is estimated as follows:

Logit(B)i,t= a+ BIPi,t3 + yTEi,t-3 + &Di,t+ &i,t (Equation 5)

where the dependentvariable Bis the same binary variable asin Equation (4) which equals to 1 if afirmachieveshigh
growth and which equalszerootherwise. The explanatory variables, IP and TE have the same definition as in Equation
(4), while the term D contains onlya set of industry dummies. A firm’s initial age is excluded from the estimation
equation as the age of each firmin this sample will be zero.

The basic model assumes that a start-up’s growth potential is a function of its initial turnover or employment level and
its IP rightfiling activity, controlling for other businessand industry effects. As we do not have a panel data for new
start-ups, we adopted logit regressions without fixed effects. Table B.7 reports results relating to whether a start-up
that files for atleastone IP rightin its first year has a statistically higher probability to achieve positive or high growth
interms of turnover or employment, relative to its peers that don’tfile in theirfirst year.



Table B.7: Results of logit models focusing on start-ups

1.51%** 2.02%%** l46%**

1.92%**

Yes-® Yes-® Yes-® Yes-®
268 664 268 664 268 664 268 664

Notes:

* =significant at the 10 per cent level; ** = significant atthe 5 per cent level; *** = significant atthe 1 per cent level.
° Industry dummy variables were included in the analysis as control variables. In order to maintain readability, these are not included in the table.
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