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This report has been preparedfor the sole use ofLife Sciences British Columbia in accordance with the terms of our
General ServiceAgreement and for no other purpose. The report is meant to be viewed in its entirety and not to be
disassembled. This information has been prepared solely for the use and bendit of Life Sciences British Columbia.
PwC disclaims any contractual or other regponsibility to others based on its use and, accordingly, this information
may not be relied upon by anyone other than by Life Sciences British Columbia.
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Foreword

NR (A &K Jife $ciencs® JedtoRid a significant contributorto the
economyand health of British Columbia Our industry brings innovation to
patients through diverse organizations, growth of a skilled workforce and
development of a knowledgdrased bieeconomy.

Our life science industry isembedded in the largelife science community in British Columbiavhich brings together
scientists health institutions, hospitals and governmerttifeScience BC represents a vibrant community of innovative
organizations.The innovation that powersur industry relies ona chain of purposel events that drive ideas to
commercialization This starts with supporing our scientistswho discoverand develop innovatiopassisting inthe rapid
identification of commercial potentiab defining where preclinical and clinical research arerformed to the final stage of
commercializatiorwhere innovation can be used to improveetlives of patientsocally and globally

British Columbia has the necessary ingredients to commesianovation. We are home to one of the most entrepreneur
rich regions in North Americand we have aipeline of worldclass scientists with big ideasipported by one of the best
healthcare systems in the worldThis report was commissioned to support timproved definition of the life science
community in BC, prade comparison to other provinciéife science communities in Canagand articulate some of the
challenge that our sectoare facedwith in achievingur collective ambitions.

Our successvill be contributing to healthier livesmproved patient outcanes, a thrivinglife science community and a
growing knowledgéased economyThis can only be achievédwe are working together to prioritize and coordinaiee
development oflife sciencecompanies, communityand clusterOur ability to workcollaboratively will enable us to establish
the foundation of our future bieeconomy that will deliver both economic value and better health for British Columbians.

Aot

Paul Drohan
President and CEO
LifeSciences BC
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Executive Summary

Innovationsin life sciences have an ability to transform health systems, create skilled jobs, and grow a knowledge-
based economy.Annually, the life sciences sector in British Columbia (BC) employs almost 180,000 people and
contributes $144Bt o RB)©ss slomestic product (GDP) while contributing $60 6 M in direct tax (based on 2014
figures). Impressively, the life sciences sector has continued to grow overthe past five years with increases in all
areasincluding: direct employment, annual wages, payroll impact, and BC taxes paid.It is important to note the

unique attributes of the life sciencessector as distinct from the high tech sector, which it is occasionally included as
a subgroup of. Specifically, the maturity of the pharmaceutical and biopharmaceutical product lifecycle requires a
lengthy clinical trial s period (pre-clinical, phase 1, phase 2and phase 3) to determine safety and efficacy in patients
before commercial sales begin.The clinical trials phases create gating opportunities for investors to determine risk
level before investments are madebut also lengthens thereturn on investment timeline versus the high tech sector.

Life Science inBC i At a Glance

Core 5-Year Expanded 5-Year
2010 2011 2012 2013 2014 CAGR 2010 2011 2012 2013 2014 CAGR

Number of Number of o
Establishments* A7 4,17 e = 042 Establishments* A dsien A7 17481 Bl
Direct Direct

] 1 .29 155,587 162,695 165,12¢ 169,625 177,91 3.4%
Employment 10,233 10,707 11,054 11,16° 11,17 2.2% Employment ¢ 0]
Average Annual 64730 63204 63249 7217C 65376  03% |\ erageAnnual 47,061 53018 49,359 48572 57,117  50%
Wage Wage
Estimated o Estimated 5
Payroll Impact $0.66 B $0.68B $0.70B $0.81B $0.73B 2.5% Payroll Impact $7.32B $8.63B $8.15B $8.24B $10.16B 8.5%
Estimated BC Estimated BC
Tax Paid $27 M $33 M $31 M $31 M $38 M 8.6% Tax Paid $417M $509M $466 M $466 M $606 M 9.8%

* Establishments with indeterminate size (by employees) were excluded for comparison purposes as this information was unavail able in 2014 (CANSIM 552-0001).
** Note that the remainder of this report will use data from the expanded definition.

Through our analysiswei denti fied several chall enges t Hietscientasgctor:nhi bi

1. Accessto Capital 71 Increased levels of hvestment from all credible sourcesis required at all phases of
product development and BC has a lower level of capital &cess than Ontaio (venture capital and private equity
investments totaled $352 M in BC in 2014 vs. $2,336 M in Ontario), while Canada generally needs greater
investment to compete globally.

2. Accessto Tale nt 1 This includes developing talent in life sciences through our universities and academic
centers, attracting experiencedtalent to a highly livable but expensive city like Vancouver. Our talent pool
would drive expansion, improve our ability to compete, and developing experienced entrepreneurs to grow
multiple businesses.

3. Synchronization of various government initiatives and regulatory processes T National, provincial,
and local initiatives would potentially have greater impact with increased coordination of efforts in areas of
regulatory, policy and funding.

4. Access to Licensing and Strategic Partners T A significant majority of life sciences companies in BC have
under 10 employees(84%), the three options available for growth are 1) organic growth requiring greater
funding access 2) licensing the product or technology to a larger organization to improve market development
and commercialization opportunities, and 3) improved access to strategic partnerswho intend to support
fledgling organizations to develop their p roducts, market, and commercialization capabilities .

Ani mportant question has also been raised through this analysis:
What is the collective provincial ambition for life sciences in BCnow and in the future ?

—L LifeSciences
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What

Defining the  Life Science s

Sector

Life sciences is comprised of scientific fields that
involve the scientific study of living organisms.
However, the life science sector is inherently difficult
to define as it contains companies that cross multiple
industry verticals such as healthcare, technology,
manufacturing, etc.

The diagram below depicts the overall methodology
used to determine the definition of life sciences in BC
for this sector report according to the following steps

(refer to Appendix iii 7 Life Science Classification
Methodology for details):

1. Determine the core definition of life sciences
in BC

2. Include additional industries in the expanded
definition as applicable to life sciences in BC

3. Gather raw data from Statistics Canada

4. Due to data limitations, determine weighting
to be assigned to each industry group

5. Calculate relevantlife science metrics

Other Scientific
and Technical
Consulting
Services

Ambulatory
Health Care
Services

R&D Biotech

Laboratories

pwc

IS Life Science ?

LifeS cience s BC and its
Membership

Life Sciences BC (LSBC) is a not-for-profit, non -
government, industry association that supports and
represents the life sciences community of British
Columbia through leadership, facilitation of
investment and partnering, advocacy, and promaotion
of our world -class science and indistry locally and
internationally .

LSBGCO s me mber ship i s
organizations and individuals across a wide array of
businesses that support life sciences and businesses
with a specific focus on: (1) Research, Testing, and
Medical Laboratori es, (2) Drugs and
Pharmaceuticals, and (3) Medical Devices and
Equipment. Note that detailed employee information
was not available for LSBC members and as such, the
impact on GDP, employment, and payroll tax could
not be specifically delineated for the LSBC
membership group at this time.

Statisties Canada
CANSIM Tables and Relevant Life Science
Weighting Factors Metrics

Gross Domestic Product (GDP)

A primary measure used to evaluate the
health of the economy.

Direct Employment

The number of emplovees directly
employed by specific industry sectors,

# of Establishmentis

The number of establishments /businesses

that are currently operating grouped
according to establishment size (i.e.
number of employees).

Average sector-specific wages paid to
employees,

LifeSciences
British Columbia
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Research, Testing, and
Medical Laboratories (52)

Research and development in the physical, engineering,

and Life Sciences

}'Ied.lc(:l.‘l Devices Medical laboratories Drugs and
and Equipment (13) Festing nboratore Pharmaceuticals (27)
Testing laboratories
° Medical equipment and supplies manufacturing Pharmaceutical preparation manufacturing
o Analytical Laboratory manufacturing har ical and ficiy ing
0O =
El r.:z::'!'gc-' and Electrotherapeutic Apparatus P Drugs and druggists’ sundries merchant
o © \ Total Membership: 212 / o o
P S Pharmaceuticals and pharmacy supplies
(1] Surgieal and Medical Instrument Manufacturing - - [1] merchant wholesalers CAN
v N LifeSciences
o Medical, D tal Equipment and . .
upplies M it il
. British Columbia

N

@ Business associafions e Individuals
Companies in
other categories University
(72)
@ Offfices of lmwyers

Overall Canadian
Landscape of Life Science s Health Care and Social Assistance71%)

1.
The Canadian economy is comprised of many 2. Wholesale Trade(21%)
different industry groups including real estate, 3. Retail Trade (11%)
manufacturing, mining, construction, etc. but there is 4. Professional, Scientific, and Technical
no formal definition of a life sciences industry group. Services(6%)
The distinctness of this industry and its definition is 5. Manufacturing (3%)
important in recognizing its significant contributions
to the Canadian economy, scientific advancement, If life sciences were a standalone industry group, it
and benefit to Canadians and patients world-wide. would be the fifth largest industry group in Canada

based on 2014 GDP of $117 billion.
As such, basedon the methodology as described in

Appendix i T Life Science Classification Although the life sciences sector is growing and
Methodology , alife sciences industry group has been gaining more prominence in Canada, it is stil a
icarved out o North Ametican Irelustrys t i n @latively small portion of the overall Canadian
Classification System (NAICS) industry groups in economy (7% of overall GDP). Furthermore, the
Canada.NAICS codes weke used as they provided the number of Canadians that are employed by life
best available Canadian data by industry sector. science companies as well as the number of life

science establishments are both at 8% and 9% of
As in the following table, life sciences is embedded their respective overall totals. This indicates that
within five of the major industry groups based on these three metrics appear to be correlated.

GDP (share of industry group GDP related to life
science is noted in brackes):

L @ LifeSciences
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Industry Group 20%;: ,\GA?P . Industry Group 20%;1 SA?P

1 Real Estate Rental and Leasing 206,367
2  Manufacturing (non-Life Science) 168,066
3  Mining 136,91¢
4  Construction 117,571

6 Finance and Insurance 110,96¢
7 Public Administration 109,262
8 Educational Services 84,51€
9 Professional, Scientific, and 82,146
Technical Services(non-Life
Science)
10 Retall Trade (non-Life Science) 79,572
11 Wholesale Trade(non-Life Science) 72,226
Life Science GDP vs. Total
Canadian GDP (2014)
(1.3 M)
(:.BO‘ 12 .T) Life Science
Life Science only ——0
Only 8%

7%

($1.517T)

All Other

Industries
93%

A

13
14

16
17

18

19

20

21

Life Science Employment vs. Total
Canadian Employment (2014)

" Industries

Transportation and Warehousing
Information

Administrative and Support and
Waste Management and
Remediation Services

Utilities

Accommodation and Food Services

Other Services (except Public
Administration)

Health Care and Social Assistance
(non-Life Science)

Agriculture, Forestry, Fishing and
Hunting

Management of Companies and
Enterprises

Arts, Entertainment, and Recreation

(0.1 M)
Life Science
Only
9%

(14.0 M)
All Other

/

92%

Total Canadian GDP
(2014):
$1.63T

Total Canadian
Employment (2014):
153 M

Total # of Canadian
Establishments (2014):
1.2 M

i

pwc
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68,160
52,322
41,17:

39,532
34,181
32,538

32,282

25,977

11,83¢

11,427

# of Life Science Establishments vs.
Total # of Canadian Establishments
(2014)

(1.1 M)
All Other
Industries

91%



Life Science s Metrics by

Province

As described in the above section, it appears thatlife
sciencerelated GDP, direct employment, and
number of establishments should be relatively
consistent across the country. However, as can be
seen in the following graph, BC and Quebec present
data to the contrary.

The total number of BC life science establishments
comprises 17% of the total number of life science
establishments across
science GDP is only 12% of the overall Canadianlife

science GDP total. This suggests that BC has
relatively more small companies that generate

relatively less GDP.
However, Ilfuddnexséctor contributes to
24% of overall Canadian life science GDP.
Furthermore, t he n lifemdeience
establishments comprise only 16% of the Canadian
total which is even less than that of BC. This means
that Quebec has lesdlife science establishments than
BC but generates twice the amount of GDP from

them and is likely an indicator of larger and more

mature companies in Quebec.A possible explanation

iBea n a dthe rastpiCangdg.g s

Province Direct # of
Employment |Establishments

of

is that a significant number of large pharma ceuticals
have Canadian headquarters based in the Toronto
and Montreal areas.

In addition, the below table indicates that the
majority of Canadian life science activity is
concentrated in four provinces: Ontario, Quebec,
British Columbia, and Alberta. Therefore, the
remainder of this report will only focus on the
comparisons and the economic impacts associated
with these four provinces. The below table provides a
summary that shows minimal life science activity in

share

Ontario 41% 40% 41%
Quebec 24% 25% 16%
British 12% 14% 17%
Columbia

Alberta 13% 11% 13%
Rest of 10% 10% 13%
Canada

Life Science Metrics by Province

45%
40%
35%

30%

BC has the highest establishment to
GDP ratio, signaling a large number
of small companies.

BC

25%

20%

15%

10%

5%

% of Overall Canadian Employment / GDP / Establishments

AB MB NB NL NS
mGDP Employment

_

pwc

Quebec has a much lower
establishment to GDP ratio which
indicates that there are a fewer
number of large companies.

NT NU ON PE QC SK YT
H Establishments
LifeSciences
British Columbia



Snapshot i Life Sciences Metrics in British Columbia in 2014

How Does British Columbia i @ @ @ @ @ i
Life Sciences Rank Against | i

the Other Provinces? GDP Employment Establishments: VC Funding PE Funding
$14.4B 177,914 17,451 §122 M $230 M
e e e e e e e e e e e e e — e — o b
2014 LS GDP in BC 2014 LS Direct Employment in BC
General Offices of Other
Home Health Medical and Health
Care Services Surgical Practitioners ,
5% Hospitals , 30% 5% General
/_ Medical and
Surgical
Hospitals , 40%
Offices of Other
Health Offices of
Practltloners Dentists , 9%

Offices of

Dentists , 7% —— Outpatient Care /

Centers, 9%

\ Health and

Personal Care

Stores , 15% Offices of

\
Physicians, 10% Health and

Offlces of Personal Care
Physicians, 10% Stores , 13%

Outpatient Care
Centers, 8%

In terms of GDP related to life sciences in BC, a significant portion (45%) is related to two significant areas: (1)
general medical and surgical hospitals and (2) health and personal care stores. Similarly, these two areas comprise
53% of direct life science employment in BC.

In line with the direct employment figures above, the

2014 LS EStab"Shment Distribution total number of establishments in these two areas
in BC comprises 54% of alllife science establishments in BC.
Offices of Other el | 't is also i mpor tifastiencesectorisot e t

Hosf)ﬁ;géci'w% concentrated in small companies (84% of life science

companies have less than 10 employees)However, there
are still a small number of large companies in BC (refer
to Appendix vi 1 Largest Life Science Companies in
BC).

Health
Practitioners ,
14%
Offices of
Dentists , 5% \
50+

10to 49 employees
) employee 2%
Outpatient Care plsg;o S
Centers, 13% 1t09
employees
,84%

Offices of
Physicians, 13%

Health and /

Personal Care
Stores , 14%

Based on the above metrics)life sciences in BC has room
to grow in order to catch up to Ontario and Quebec in
terms of size and maturity.

L @ LifeSciences
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Snapshoti Life Sciences Metrics in Ontario in 2014

Sciences Rank Against the |

Other Provinces? GDP: Employment: Establishments: VC Funding: PE Funding;:
$87.6 B 522,339 43,532 $zo5 M $2,130 M
2014 LS GDP in ON 2014 LS Direct Employment in ON
General General
Medical and Medical and
i Surgical
Hosiﬁ;?;caés% Home Health Hospﬂragilsc,aﬂ%

' Care Services
6%

Offices of Other
Health
Practitioners

6% _\

Offices of
Dentists , 6%
—_\
Outpatient Care
\ Centers, 7%
Health and
Offices of Personal Care Offices of /
Physmans 11% Stores , 15% Physicians, 9%

A significant portion (43 %) of life sciences in Ontario is related to two significant areas: (1) general medical and
surgical hospitals and (2) health and personal care stores. Similaly, these two areas comprise 50% of direct life
scienceemployment in Ontario .

Home Health
Care Services _,
5%

Offices of Other _|
Health
Practitioners ,
6%

Officesof _—

Dentists , 7% Health and
Personal Care

Stores , 13%

_ A

Outpatlee

In line with the direct employment figures above, the

2014 LS Establishment Distribution total number of establishments in these two areas
in ON comprises 52% of all life science establishments in
Offices of Other Ontario.
Pra?tﬁiil;hers General
14% Mgiircga;'cg?d Ont ar lifeo 6cence establishment distribution is
Hospitals , 37% similar to BC in that 83% of establishments have less

than 10 employees (vs. 84% in BC).

Off_ices of ‘/' \ 50+ employees,

Dentists , 5% 3%

1010 49 Based on the abovliesaendtesectars, On
_ employees is the clear leader in the Canadian marketplace in terms
Contere, 145 " 1o of size and potential funding available.

employees
,83% —’

Offices of
Physicians, 15% \ Health and
Personal Care
Stores , 15%

L @ LifeSciences
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Snapshoti Life Sciences Metrics in Quebec in 2014

_____________________

Sciences Rank Against the E @ @ @ @ @ E

How Does Quebec Life

Other Provinces?

2014 LS GDP in QC

General
Medical and
Surgical
Hospitals , 29%

Other
Ambulatory
Health Care

Services, 5%‘\
Home Health
Care Services

5% _\ -
Offices of Other

Health

Practitioners , !

6%

Officesof _—
Dentists , 8%

Outpatient __— |

Care Center: §
8% S Offices of

Physicians, 10%

\_ Health and

Personal Care
Stores , 13%

Employment:

328,525

Establishments: VC Funding:

$65 M

PE Funding;:
8595 M

2014 LS Direct Employment in QC

Home Health
Care Services

4% General
Medical and
Surgical
i 0/
Offices of Other Hospitals , 40%
Health
Practitioners ,
4% \

Offices of _—
Dentists , 5%

Outpatient Care /

Centers, 5%

~———— Healthand
) Personal Care
Offices of Stores , 14%

Physicians, 11%

A significant portion (42%) of life sciences in Quebec is related to two significant areas: (1) general medical and
surgical hospitals and (2) health and personal care stores. Similarly, these two areas comprise 54% of directife

science employment in Quebec.

2014 LS Establishment Distribution

in QC
Offices of Other
Health
Practitioners , General
17% Medical and
Surgical

Hospitals , 32%

50+
Offices of employees 4%

Dentists , 4%
10to 49

employees
19% 1109

employees
77% _\

\ Health and
Personal Care

Stores , 19%

Outpatient Care
Centers, 13%

Offices of
Physicians, 15%

i

pwc

In line with the direct employment figures above, the
total number of establishments in these two areas
comprises 586 of all life science establishments in
Quebec

Although life sciences in Quebec drives similar figures
in terms of % of overall GDP and % of overall
employment vs. BC and Ontario, Quebec does so with
fewer small size companies that have less than 10
employees (only 77%). This suggests a movement up the
maturity curve from startup companies to more
established companies.

Based on the above metrics, Quebec has a largelife

science footprint but appears to suffer from a lack of
direct funding from VC and PE investors in recent years.

LifeSciences
British Columbia



Snapshoti Life Sciences Metrics in Alberta in 2014

How Does Alberta Life

Other Provinces?

Sciences Rank Against the i @ @ @ @ @

Employment: Establishments: VC Funding: PE Funding:

133,468 13,967 812 M $1,295 M

2014 LS GDP in AB
Home Health
Care Services
5%
Offices of Other
Health
Practitioners , /|
‘ Health and

6%
Oulpatiem Personal Care
Careé Offices of Stores , 16%
Physicians, 14%

General
Medical and
Surgical
Hospnals 30%

Offices of "

Dentists , 6%

2014 LS Direct Employment in AB

General
Medical and
Surgical
Hospitals ,41%

—————— Healthand
Personal Care
Stores , 12%

Home Health
Care Services

4%
Offices of Other
Health
Practitioners ,
5% l

Offices of
Dentists , 6%

Outpatient Care j

Centers, 9%

Offices of
Physicians, 12%

A significant portion (46%) of life sciences in Alberta is related to two significant areas: (1) general medical and
surgical hospitals and (2) health and personal care stores. Similarly, these two areas comprise 53% of directife

scienceemployment in Alberta.

2014 LS Establishment Distribution

in AB
Offices of Other
Health
Practitioners ,
1% General
Medical and
Surgical
Hospitals , 34%
Offices of
Dentists , 10% 50+ employees,
3%
10to 49
employees 16%
Outpatient Care 1t09
Centers, 12% employees 81%
Offices of \
Physicians, 12% Health and

Personal Care
Stores , 14%

-
pwc
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In line with the direct employment figures above, the
total number of establishments in these two areas
comprises 48% of all life science establishments in
Alberta.

Based on the above metrics,the life sciences sector in
Alberta is relatively similar to that of BC, Quebec, and
Ontario but on a smaller absolute scale with the
exception of PE funding.

LifeSciences
British Columbia



Trends 1 Life Science s Metrics between 2010 and 2014

Compared to average Canadian life sciences employment compound annual growth rate (CAGR) of 2.2% over the
last five years, BC is growing at a CAGR of 3.4% which indicates that BC is outpacing national growth. It is
important to note that life science employment is below the Canadian average in Ontario and Quebec which
indicates slowing growth in those provinces.

Similarly, BC and Alberta are both above the Canadian averagelife science GDP growth of 2.2% (2.4% and 4.3%,
respectively) while Ontario and Quebec are below the national average.

Growth Rate of Life Science Employment

118%
116% 3.9% CAGF
(V)
3.4% CAGF
114%
Canadian Average: 2.2% CAGR
112%
110% °
1089 L.ee°"" 7 2.1% CAGR
0 .
106% . —o 1.3% CAGR
04 A e
102% "
100% ;
2010 2011 2012 2013 2014
*+<@-+ Canadian Average BC ON =—@=—QC == AB
Growth Rate of Life Science GDP
120%
4.3% CAGF
118%
116%
114%
110 Canadian Average: 2.2% CAGR
(V)
110% 2.4% CAGR
0
108% rreet®
1.8% CAGR
0,
106% 1.4% CAGR
104% et
102% s
100%
2010 2011 2012 2013 2014
«+«®@-- Canadian Average BC e=@==(ON ==0=—=QC ==@==AB
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Value Added Impacts  of Life

Science sin BC

Although GDP is a widely used metric to determine
overall economic output, GDP does not take into
account any indirect or induced effects. It is
important to account for these additional effects in
order to determine the overall economic impact of life
sciences in BC.

1 Direct GDP i The money spent in the
region by the business itself (e.g., salaries,
supplies, raw materials, and operating
expenses)

1 Indirect GDP 1 The increase in business
to-business activity.

1 Induced GDP 1 the increase in personal
income caused by direct and indirect
increases in GDP which means that
households will spend more money at local
businesses

The graphic below indicates that the total 2014 GDP
impact in BC was $25.7 billion. Note that the indi rect
and induced GDP multipliers are no longer publicly
listed by Statistics Canada. As such, it was assumed
that the Ontario multipliers (from the Life Sciences
Ontario sector report) would approximate the
multipliers in BC. *

$14.4 B +

Direct GDP Indirect GDP

1 Life Sciences Ontario. (2015, February 25). Life Sciences Ontario
Sector Report 2015. Retrieved from
http:/iww.lifesciencesontario.ca/_files/file.php?fileid=fileMEG
maMmMic&filename=file_LSO_Sector_Report_2015_FINAL___

2015_02_25.pdf

pwc

$6.0 B +

Government 1
Synchr onizin g Initiatives,
Resources, and Funding

Coordinated government support and engagement
are crucial to encourage investment and develop the
conditions to grow the life sciences sector. Federal,
provincial , and local governments all conduct various
initiatives to support industry development. S ome are
directed to high tech with life sciences included as a
subsector and some are directed generally to
innovation.

Globally, many developed nations with socialized
healthcare systems have announced or are delivering
on significant coordinated strategic plans to
prioritize, develop, and grow their life sciences
sectors. Growth of the sector in social healthcare
systems provides mutual benefit by supporting
innovations that will ultimately benefit patients

treated in government-run facilities. Some of these
countries include: the United Kingdom, Australia,

France, China, India, Norway, and Singapore. These
countries are all working in a coordinated way within

their health economies to develop policies that will
encourage investment in their life sciences sector
which they have all acknowledged will grow their
economies, create jobs and improve the lives of
patients.

$5.3 B

Induced GDP Total GDP Impact

LifeSciences
British Columbia



The level of Canadian federal and provincial tax
incentives and credits awarded for investments in
R&D by life sciences companies have remained
stagnant over the last few years. In fact, the 2012
Federal Budget had proposed changes to reduce the
Scientific Research and Experimental Development
(SR&ED) tax credit for large corporations from 20%
to 15% The 35% refundable tax credit for Canadian
Controlled Private Companies (CCPC) meeting the
required size tests on their first $3 million of SR&ED
expenditures remained untouched as a key source of
capital for smaller Canadian life sciences companies?

There are dternative approaches to support access to
capital in other industrial sectors through the use of
tax incentives. For example, a junior mining natural

resource comparny can issue flowthrough shares
which allows the company to transfer resource
expenses to the investor so that the investor receives
tax credits on these expenses thereby reducing the
net investment cost.3

Current Initiative s & Incentive
Programs in BC

There are currently a number of initiative s and
incentive programs in place to promote innovation in
BC, some are specific tolife science and some are
broader acrossinnovative industries. However, these
initiatives are spread out across many different
companies, government bodies, and non-profit
organizations without a single organization that is
championing a province -wide coordinated life science
strategy. The following examples describe some of the
different programs available.

2PwC. (2013). The Missing Ingredie nt. Retrieved on October 3,
2015from

http://www.pwc.com/ca/en/pharma  -life-
sciences/publications/pwc -canadian-life -sciencesindustry -
forecast-2013-03-en.pdf

3 Canada Revenue Agency. (2015)Flow -through shares (FTSs).
Retrieved on October 5, 2015from htt p://www.cra -
arc.gc.ca/tx/bsnss/tpcs/fts -paa/menu -eng.html
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Ministry of Technology,
| nnovati on,
Services (MTIC)

MTIC has the provincial responsibility for research

and innovation with the goal of supporting job

creation and providing a long-term foundation for

the province. MTIC established the BC Knowledge
Development Fund (BCKDF) in 1998 to provide
funding for public post -secondary institutions,

research hospitals, and affiliated non-profit

agencies?* Specifically, the BCKDF provides restricted
funding for capital projects and does not cover
operating and research costs. Furthermore, the
BCKDF is aligned with the BC Jobs Plan in which
Health and life sciences is a key focus area. In
2013/2014, the BCKDF awarded $22.8 million to

Simon Fraser University and the University of British

Columbia for 10 major research or innovation
infrastructure projects .5

and

Secondly, MTIC is working with the BC Technology
Industry Association to encourage the federal
government to adopt the Small Business Venture Tax
Credit program which would allow for a possible
doubling of tax credits available for BC firms (a
possible increase of $5 million in 2015/2016).

Lastly, a province-wide alliance of 10 non-profit
organizations has banded together to create the BC
Acceleration Network (BCAN) to deliver the BC
Venture Acceleration Program (VAP). From inception
through to December 2013, VAP has been used by
202 new companies, created 523 jobs, generated $9.9
million in revenue, and attracted $39.6 million in
funding.

“Mi ni stry of Technology,
British Columbia Knowledge Development Fund. Retrieved on
October 5, 2015 from
http://iwww.gov.bc.ca/citz/technologyandinnovation/
KDF/index.html

SMinistry of Technology,
June 19).2013/2015 Annual Service Plan Report. Retrieved on
October 5, 2015 from
http://www.bcbudget.gov.bc.ca/Annual_Reports/2013_2014/pdf/
ministry/mtics.pdf
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Ministry of Advanced Education

Under Canada Starts Here: The BC Jobs Plan, the
Ministry of Advanced Education has developed an
International Education Strategy to attract more
international students to BC and to send more BC
students abroad.® A key objective of this strategy is to
attract students who will stay in BC after finishing
their studies and hel p me et
needs, especially in high demand areas such as in
health occupations. In order to further incentivize
international students, a database of post-secondary
scholarships for non-Canadian students has been
developed as well as the Vanier Canada Graduate
Scholarships program for international doctoral
students.

In addition, Mitacs, a non -profit organization that
delivers research and training programs, provides
several programs aimed at integrating international
students with local industry, government, and
academia’

1 Accelerate i Graduate student-led
industrial research and development
internships to allow students to develop
experiential skills in real -world
environments.

1 Elevate 1 A program that supports PhD
graduates towork on a joint industry -
academia research project for two years.

1 Globalink 1 A program that matches
international students with a university
faculty member, local entrepreneurs, and
business leaders in order to build
professional and networking skills.

1 Step i A program that trains graduate
students and postdoctoral fellows in
interpersonal, project management, and
entrepreneurial skills.

6 Ministry of Advanced Education. (2012). Br i t i s h
International Education Strategy. Retrieved on October 8, 2015
from
http:/iwww.aved.gov.bc.ca/internationaleducation/forms/Interna
tionalEducationStrategy_ WEB.PDF

7 LearnLive BC. (2015). Scholarships and special programs.
Retrieved on October 8, 2015 from
http:/iwww.learnlivebc.ca/learn/scholarships

_

pwc

BCb6s

17

Ministry of International Trade
and Responsible for Asia Pacific
Strategy and Multiculturalism

There are also twotax incentive programs in place for
BC resident investors (individuals and corporations)
through the Ministry of International Trade -

Invésimbno WCapitalmBranéhe (1) Venture Capital
Corporation and (2) Eligible Business Corporation.
These two programs allow BC-based individuals and
corporations to receive a 30% refundable (non-
refundable for corporations) tax credit on the value of
their investments up to an annual maximum tax
credit of $60,000. 8

Col umbi ads

8 Ministry of International Trade and Responsible for Asia Pacific
Strategy and Multiculturalism. (2015). Venture Capital Programs.
Retrieved on October 12, 2015 from
http://www.mit.gov.bc.calicp/vcp/
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Genome BC

Genome BC is a nonprofit research organization that
invests in and manages largescale genomics and
proteomics research  projects and enabling
technologies® Genome BC invests in the following
strategic areas:

Forestry

Human health

Energy, mining and the environment
Agri-food

Fishers and aquaculture
Technology

E I I ]

There are also other funding opportunities available
through Genome BC such as the 205 Large-Scale
Applied Research Project Competition and the 2015
Disruptive Innovation in Genomics Competition.

Michael Smith Foundation for
Health Research MSFHR)

MSFHR is a non-profit organization that supports
active researchers in BC to produce innovative
solutions to health problems and has invested more
than $360 million since 2001 .20 MSFHR currently
has many active programs but the two largest are the
Sdaholar Awards and the Trainee Awards. The Scholar
Awards help BC attract top research talent by
providing funding to new researchers for launching
independent research careers and building strong
research programs. In addition, the Trainee Awards
support highly qualified applicants at the post-PhD
and post-health professional degree stages to prepare
for careers as independent health researchers.

The Centre for Drug Research
and Development (CDRD) & CVI

The CDRD is an independent, non-profit
organization with the de-risking discoveries
stemming from publicly funded research to create
viable investment opportunities for the private
sector.l1 The CDRD has established Innovation Funds
wi t h S 0 me of t he wor |

9 Genome British Columbia (2015). Genome BC at a Glance.
Retrieved on October 8, 2015 from
http://iwww.genomebc.ca/about/

10 Michael Smith Foundation for Health Research. (2015). About.
Retrieved on October 8, 2015 from http://iwww.msfhr.org/about
11The Centre for Drug Research and Development. (2015).About
Us. Retrieved on October 8, 2015 from http://www.cdrd.ca/about -

us/
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companies, undertaken over 200 research projects,
launched five startup companies, out-licensed five
novel therapies, and moved five additional
technologies through commercialization.
Some of the CDRDO&6s current
1 Support for industry activities
o Providing incubator activities that are
focused on the evaluation, validation,
development, and de-risking of
commercially/therapeutically promising
early-stage technologies.
o Providing accelerator activities that
provide entrepreneurs and small/mid -
sized entities with the additional
commercial expertise, support, resources,
and connections to strategic partners and
seed funding required to actively grow.

1 Support for research partners
o Providing principal investigators and
trainees access to a fully equipped/staffed
drug development platform shared across
three sites in BC.

1 CDRD Drug Development Program
0 A program that offers hands-on training to
emerging health researchers in state-of-
the-art research labs complemented by
scientific and business workshops.

1 CDRD VenturesiInc. (C VI)

0 CVlis acommercial arm of CDRD that acts
as the interface between CDRD and
industry to accelerate drug development
and technology commercialization. CVI
supports this through in -licensing selected
intellectual property generated from CDRD
projects dir ectly from the inventor or
affiliated institution . This is for the purpose
of forming strategic partnerships with
pharmaceutical and biotechnology
companies to develop promising drug
research into medical therapeutics for
conpmigraializatioe. Baiential prafi ts from
CVI are then reinvested to CDRDin order
to support future drug development
projects.

op
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Vancouver Coastal Health (VCH)

Research Institute

VCH Research Institute has over 1,500 personnel in
seven research centreswho are involved in various
activities from laboratory -based research to gain
understanding about the human body and health
conditions, to clinical research focused on evaluating
new ways to provide patient care.l2 Currently active
reseach programs include: community -based
translational research, emergency medicine research,
and the rehabilitation research program.

Life Sciences Institute (LSI)

LSl is an organization with a vision of maintaining
and improving on its international standing in basic
life science research and becoming the technolaical
driver for the implementation of personalized
medicine in BC.3 LS| is actively involved in
championing  personalized medicine  projects,
supporting research groups, and generating academic
publications. Furthermore, LSI has a strategic focus
on commercialization and has engaged in knowledge
translation with its industrial partners including:
over 20 spinoffs, 250 granted patents, 80

technologies, 60 commercial partners, 3 approved
drugs, and 10 drugs currently in trials.

12Vancouver Coastal Health Research Institute. (2015). Who We
Are. Retrieved on October 10, 2015 from

http:/Aww.vchri.ca/about -us/who -we-are

13 Life Sciences Institute. (2015). Our Vision. Retrieved on October
10, 2015 fromhttp://Isi.ubc.ca/our -vision/

.
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Prevention of Organ Failure
(PROOF)

PROOF is a notfor-profit organization that aims to
efficiently develop blood tests to better predict,
diagnose, manage, and treat heart, lung, and kidney
di sease. PROOFO6s current
failure, chronic obstructive pulmonary disea se, and
chronic kidney disease.’* PROOF also has a service
arm that provides computational expertise to
organizations who are seeking to discover, develop,
and implement blood -based molecular biomarkers in
a clinical setting.

Accel-Rx

The AccelRx Health Scences Accelerator is a
national organization focused on maximizing the

creation of new health science companies in Canada
and ensuring that they have the necessary resources
to enable them to become the new generation of
health science
partnered with the Business Development Bank of
Canada (BDC) to provide seed capital. In addition,
Accel-Rx offers the following resources to support the
creation of new companies:

1 National network of entrepreneurs to drive
and guide company creation

1 Partnerships with the venture capital Access
to and commercial input from industry
partners

1 Access to business/finance/development
expertise

1 Specialized entrepreneurial training

1 Regular meetings and events to bring
together investors, entrepreneurs,
researchers, industry partners, and
technology developers

14 Proof Centre. (2015). About. Retrieved on October 12, 2015 from
http://www.proofcentre.ca/about/
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Innovation Boulevard

A partnership has recently been founded by Fraser
Health, Simon Fraser University, and the City of
Surrey with the objective of developing a life science
cluster in a concertrated area of Surrey. The hope is
that the collection of talent, knowledge, expertise,
and funding will create a life science centre of
excellence in British Columbia. The vision of
Innovation Boulevard is to: (1) improve health

outcomes, (2) implement in telligent solutions for the

healthcare system, (3) attract talented clinicians and
researchers, and (4) grow companies in healthcare
related technology and services sectors®

\\
ﬂ

!
|

v/l
\

15|nnovation Boulevard. (2015). Homepage. Retrieved on October
8, 2015 from http://www.innovationboulevard.ca/

i
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HQ Vancouver

HQ Vancouver is a partnership and funding

agreement between the Business Council of British

Columbia (BCBC), the Government of Canada, and
the Province of British Columbia.l® The goal of HQ
Vancouver is to attract expanding medium to large-

sized Asian corporations to establish their North

American head offices in BC. HQ Vancouver hasalso
highlighted the life sciences sector as a sector that is
fishowcasing i nnovation

biopharmaceuticals is the fastest growing sector in
Canada by number of companiest?

16HQ Vancouver. (2015). About. Retrieved on October 8, 2015
from http://www.hgvancouver.ca/#About

17HQ Vancouver. (2015, February 5).BCTI BC Head Office HQ
Brochure. Retrieved on October 8, 2015 from
http:/iwww.hgvancouver.ca/wp -
content/uploads/2015/04/BCTI_BCHeadOfficeHQ -Brochure-
Feb2015_English-Print -Draft2.pdf
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Access to Funding and

Capital

Capital funding consists of two primary sources: (1)
venture capital and (2) private equity. Furthermore,
the Business Development Bank of Canada (BDC) is a
federal Crown corporation and a dedicated bank for

Canadian entrepreneurs that also provides venture
capital.

It is im portant to note the different objectives of

venture capital (VC) investors vs. private equity (PE)
investors. The majority of venture capital investors

tend to purchase smaller holdings in more companies
and have a longterm view whereby profit is realized

as the company grows. On the other hand, private
equity investors tend to purchase large holdings
(oftentimes 100%) in fewer companies and have a
shorter-term view whereby they generate profit based
on turning the company around and selling it for

more than they paid.

2014 VC
Funding

2014 vVC

Funding
(BDC

Only) 18

Province (excluding

BDC)

_

BC received a total of $554 M in VC funding in 2014
across all industries with an estimated $122.1 M
dedicated to life sciences which is only second to
Ontariobs $205. 4 M.
investment is expected to generate between a 3% and
15% return and equates to a real dollar return of
between $3.4 M and $18.8 M for BC life science VC
investors in 2014. For reference, investing in the S&P
500 Index has yielded a 9.60% average since
inception .20

In terms of PE funding, BC is estimated to have
received a total of $2.2 B in PE funding in 2014 with

$229.7 M attributable to life sciences. Based on
average exit value to average capital invested, it is
estimated that the BC life science sector returned

$297.2 M in profit to PE investors in 2014.

Potential
Return to VC
Life Science

Investors

(High)

Potential
Return to VC
Life Science
Investors
(Low)

47. 8 4 2 52 0 11 4
SK 20.2 1.8 22.0 4.8
MB 29.4 2.6 32.0 7.1 . o
ON 856.5 75.5 932.0 205.4 3% 10 5.7 31
QC 271.1 23.9 295.0 65.0 15% 1.8 10.0
NB 8.3 0.7 9.0 2.0 0.1 0.3
NS 16.5 15 18.0 4.0 0.1 0.6
PE 0.1 0.0 0.2 0.0 0.0 0.0
NL 2.8 0.2 3.0 0.7 0.0 0.1
Total $1,761.9 $155.3 $1,917.2 $422.5 $11.8 $65.1

18 Business Development Bank of Canada(2015). BDC Annual
Report 2015. Retrieved on October 3, 2015 from
http://iwww.bdc.ca/EN/Documents/annualreport/BDC_AnnualRe
port_2015.pdf

19 Canadian Venture Capital & Private Equity Association. (2014,
July). 2014 Canadian Venture Capital Market Overview.
Retrieved on October 3, 2015 from http://www.cvca.ca/wp -
content/uploads/2014/07/CVCA -2014-VC-data-deckl.pdf

_
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20 New York University (NYU) Stern. (2015). Annual Returns on
Stock, T. Bonds and T. Bills: 19287 Current. Retrieved on October
3, 2015 from

http://jpa ges.stern.nyu.edu/~adamodar/New_Home_Page/datafil
e/histretSP.html
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Estimated Life
Science Portion

Total 2014 PE

TS Funding of PE Funding
_ $2,2000 | $229.7]
12,400.0 1,294.8
SK 314.0 32.8
MB 82.3 8.6
ON 20,400.0 2,130.2
QC 5,700.0 595.2
NB - -
NS - -
PE - -
NL 112.3 11.7
Total $41,208.6 $4,303.0

Access to Talent &

Knowledge

Talent and knowledge are key foundational
components in developing a successfullife sciences
ecosystem. Although the Ministry of Advanced
Education does not provide direct enrolment data on
life sciences, it was possible to derive life science
enrolment (refer to Appendix iv T Enrolment
Calculations for details).2!

Life science, as a standalone enrolment group, would
be the largest subject grouping in BC with total
2013/2014 domestic and foreign enrolment of 56,113
and 1,735 respectively.

However, the overall four-year growth rate shows a
stark contrast between domestic and foreign student
enrolment. As in the below graph, domestic
enrolment in all cases is experiencing a negative
compound annual growth rat e (CAGR) between 2010
and 2014. On the other hand, foreign enrolment is
experiencing strong positive growth across the board.

Alarmingly, our universities are training a growing

number of foreign life sciences students who may go
back to their home countries upon graduation, while
the decreasing number of domestic students enrolling
in life sciences could lead to shortage of skilled
employees in BC who can meet the life sciences

21 Ministry of Advanced Education. (2015, May). Post-Secondary
Central Data Warehouse Standard Reports. Retrieved on October
3, 2015 from
http:/iwww.aved.gov.bc.ca/datawarehouse/documents/program_

area.pdf
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Estimated Exit Potential Return

Average Exit Value for Life to PE Life
Multiple Science Science
Investments Investors

29149 1,674.¢

73.8 42.4

19.3 11.:

4,795.5 2,755.5

2.35 1,339.9 769.9

26.4 15.2

$9,687.1 $5,566.2

s e ct growing demands. This may present a
significant opportunity for life sciences in BC to
capitalize on the foreign enrolment trend in order to
develop and retain foreign talent in BC.
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# of Students

Compound Annual Growth Rate (CAGR)

Domestic vs. Foreign Student Enrolment by Subject - 2013/2014

60,000
4—— Largest subject area
50,000
40,000
30,000
20,000
10,000 I
0 |
Life Sciencel Business and Developmental Trades Human and Personal Engineering Other
Management Social Services Improvement  and Applied
and Leisure Sciences

m Domestic 2013-2014  ® Foreign 2013-2014

Four-Year Enrolment Growth Rates

30%
Positive growth
25%
20%
15%
10%
- I I I I

-5%
Negative growth
-10%
Life Science Business and Developmental Art Trades Human and Personal Engineering Other
Management Social Services Improvement  and Applied
and Leisure Sciences

m Domestic 4-year Growth Rate = Foreign 4-year Growth Rate
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