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Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Set Context For 2014 Theme

Provide Key Benchmark Data
Useful Recent Reports

Avoid Rehashing ‘Knowns’
About SME Challenges in Alberta & Canada

Canadian Economic Structure & Competitiveness

Share EMBA Alberta Innovation Ecosystem Study Results

Goal of Presentation
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Key Questions

- Why do only 1 out of 10 technology firms survive in Alberta?

- Why should we care?

- Is Alberta any different than other locations in Canada or the
rest of the world? Unigue impediments to growth?

- What are the key technology demand drivers in Alberta’s
Industry sectors? Compelling visionary initiatives?

Small Technology Business Growth
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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- Why Care? More Productive, Hire More, Can Compete Better

Internationally, & Invest More in R&D Which Drives Technology
Innovation

- Alberta Still Young & Immature Economy

- Alberta Firm Size Distribution Similar To Rest of Canada, Slightly
Higher Proportion of SMEs (Younger Industries/Supply Chains)

- Alberta Business Growth Problems Similar To Other Jurisdictions
But There Are Local Issues
- Gap Between Technology Aspirations and Canada’s Industries
- The ‘Hewers of Wood & Drawers of Water Problem’
- Low Technology Receptor Demand in Western Resource Industries

- Rapidly Growing Manufacturing & Value Add Sectors Slowly
Increasing Tech Intensity in Alberta

- Since 2009 Innovation Renovation Improved Success In Small
Energy, Environment, Biotech, Health

- Less So In Other Less Mature Clusters/Ecosystems/Sectors.

Small Technology Business Growth
© 2012-14 Alopex -Management Consulting, Inc. All Rights Reserve d.
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Changing Alberta
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Population 2,318,000 — 3,889,000 1.7x

GDP

$66,800MM - $306,700MM  4.6x

Energy

Fin & Real Estate
Construction

Business & Commercial Svcs
Retail & Wholesale Trade
Manufacturing
Transportation & Util
Health

Public Admin

Tourism & Consumer Svcs
Education

Agriculture

Alberta GDP (SMM)

m2012 W 1985

$24,115

VT $40,178

S4.476 $36,191

YT $32,510

95411 $27,296

S $23,003

$5.144 $19,629

WIS $15,948

53,206 $14,415

52,538 $13,802

52,405 $11,655

52,008

$67,781
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Source: June 2013 Alberta Economic Highlights — AB Enterprise and Advanced Education

Growth Since 1985
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Population 2,318,000 — 3,889,000 1.7x
GDP $66,800MM - $306,700MM  4.6x
AB GDP Increase
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The number of resource-driven countries has increased by more than
40 percent since 1995, and most new ones have low average incomes

Humber of resource-driven countries over Income class at time of becoming
time, by income class’ a1 resource-driven®
%, 19952011

A\A 17
&“a‘ﬂ‘ 58 1@ High

eR\C ° c\as°® =
N\'\dd\ Low income 22
Lower-middle income 19 27 Upper
Upper-middle income 8 | middle
soocre B RN -~
1995 2011
B 11%
%% of ld GOF
of wor r

middle
%% of world population

1 We define resource-driven countries using three criteria: (1) resources are more than 20 percent of exports; (2)
resgurces are mare than 20 percent of fiscal revenue; or (3) resouwrce rents are mare than 10 percent of GOF. Whers
data were not available. we estimated based on the nearest vear's data.

2 World Bank income classifications based on per capita gross national incoms (GMI) by country; threshaolds updated
annually. In 2011, the World Bank thresholds for categorization were 51,026 for lower-middle income, 4,038 for upper-
middle income, and 312,478 for high income.

MOTE: Mumbers may not swm dues o rounding.

SOURCE: UMCTADsiat; Intemational Monetary Fund; World Bank; IHS Global Insight; Mokinsey Global Institute analysis

Source; Reverse The Curse: Maximizing the
Potential of Resource Rich Countries, McKinsey

Global Institute, Dec 2013 Is Alberta Unique’?

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Countries performing well across the six areas of the resources value chain

Transform value into

Institutions and  Infrastructure  Fiscal policy and Local content  Spending the  Economic
governance competitiveness! development windfall development

n Norway ﬁmv ﬁanada -5-< C'En;d? a - Norway Norway
L“En?d? l Malaysia ChIIE Norway Australia Qatar

ﬂ Australla Norway Norway Qatar (i::-;r:-e-u?a —\ Australia

n UAFE? Australia Botswana UAE? Bahrain \ Iceland

H Chile Lithuania Mexico Australia Brazil CEEE-I-_(];I__; --------

n Iceland Saudi Arabia Australia Iceland Kuwait UAE?

Qatar Namibia Bulgaria Malaysia Botswana Israel

u Brunei Darussalam UAE? Peru South Africa Colombia Bahrain

n Oman Iceland Brazil Lithuania Chile Brunei Darussalam

m Brazil Azerbaijan Colombia Guatemala South Africa Chile

1 Analysis restricted to mining sectors due to data availability and comparability issues. The analysis is based on country
risk, access to skills, regulatory duplication, and taxation. The assessment excludes other aspects of competitiveness,

such as energy and wage costs, and other regulatory barriers.
2 United Arab Emirates.

NOTE: Based on a variety of publicly available sources of information. See the appendix for further details on the

methodology.

SOURCE: Revenue Watch; Word Economic Forum; World Bank; United Nations Educational, Scientific and Cultural
Organization; UN Human Development Report; Yale Environmental Performance Index; Fraser Institute;
Mormingstar; International Monetary Fund; International Budget Partnership; McKinsey Global Institute analysis

Source; Reverse The Curse: Maximizing the
Potential of Resource Rich Countries, McKinsey

Global Institute, Dec 2013 How Does Canada Perform?

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Previous MGI research finds that it is important to identify ALSTRALIA
clusters of sectors based on their exposure to resources ERANPLE
Size of bubble reflects sector

Tradability (imports plus exports) gross value added in 2011
% of gross output
TS .
Perceived
o Diversification
o Manufacturing Resources
an |
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0 1 2 3 4 5 i} T 8 =] 14 15
Resouwrce exposure (output consumed by rescurces sector)
% of gross value added
SOURCE: Beyond the boom: Ausfralia's productivily imperafive, Mckinsey Global Institute, 2012; McKinsey Global Institute
analysis
Source; Reverse The Curse: Maximizing the
Potential of Resource Rich Countries, McKinsey Resource Riders & Local Services

Global Institute, Dec 2013
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.

Not Diversification — Platform Maybe



Alberta of
Yesterday

Agriculture
Forestry
Tourism

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Alberta of Alberta of
Today Tomorrow

Crude/Extracted Petroleum
Petrochemicals

I\/Ianu_facturing Extracted Petroleum
Agriculture Diversified Value Add
Fore_stry Diversified High Tech
Tourism Manufacturing
Advanced Technologies Agriculture / Forestry
Local Svcs / Resource Riders Tourism
Resource Riders | Local Svcs / Resource Riders

Local Services
Fin Services

Transportation

Info, Media, Telecom Construction | Grow More?
it ali : Utilities : :
Hospitalit : . ?
Rgta“ y - Prof, Science, Tech | _SJFa” Qr Dl\(e_-rs!fy_
Real Estate | Visionary Initiatives?

Health / Public Admin |
Education :

Alberta Past / Present / Future
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Source: Graham Thomson, Edmonton Journal
7 Jan 14

A ’ Prosperity In Post Boom Alberta?
© 2012-14 Alopex Management Consulting, Inc. All-Rights Reserved. HiStory Tells Us Won ’t Continue Forever
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Building the
Alberta of
Tomorrow

SHAPING

ALBERTA'S

McKinsey&Company |8

Pl CoaT
Economic Strategy

ALBERTA ECONOMIC
DEVELOPMENT AUTHORITY

Reverse the curse:
Maximizing the potential of
resource-driven economies

Advisors t

Alberta Industrial Sector
Market Opportunities Report

June 2010

Alberta’s
. International
Strategy 2013

. Building Markets

Government
of Alberta m

Useful Publications
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.Alberta
Advanced

Ecosystem

Why Do Small Technology Businesses Fail
To Grow In Alberta?

Canadian Competitiveness
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. Stronger Dollar Contributes to Lower Merchandise Exports 75-80% Canada’s GDP ' .

\,

(exports, $ billions—eft; exchange rate, US$/CE—right) . A
| | X Export Driven | Q\y
== Merchandise exports, excluding commodities (left) —_ _[-;:@Erlgf_:_rite_flght]
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Sources: Statistics Canada; The Conference Board of Canada.

'“:"ﬁo‘:', Economic status and recession In Canadl since 1000 S BaCk to Export Stl” HaS
. - NG | EIDQEED s _

’ 3
Change from previous year Manutac turers'
nm?q.unnup » %ales changs

100 1091 1002 1"l 100 1666 19098 197 1008 1000 00 wor 0N X0 2004 €05 200 2?0’7 [+ e} 04 o 02 (%] o

......

Crm Tt W R e e B e ST T 0w D W O S e e e e e e S DT e e Ty et
Compturm L Fngety wmme tant o ana b e leann

MPI. (2009). Opportunity in the turmoil. Toronto: Institute for Competitiveness & Prosperity - Martin

Prosperity Institute. NAFTA Reached Maximum Impact by 2000
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved. Drlve For More Trade Ag reements
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Canada’s Shifting Merchandise Export Mix
(top five exports, per cent)

100
Computers and electronics Machinery Machinery
a0
Primary metals Paper Chemicals
80 — =
- N N -—
-~~
70
Qil and gas Computers and electronigss Primary metals
60 — =
Qil and gas tos and parts
a0 =
Digital Economy:
1= = Paper|
30 — « Comp &Elec| ?
Autos and parts Autos and parts 0il and gas
20 —
10 —
D —

1992 2000 2008

MNote: The top five exports represented 37 per cent of total exports in 1992, 45 per cent in 2000, and 49 per cent in 2008.
Sources: The Conference Board of Canada; Statistics Canada.

Sources: Industry Canada; The Conference Board of Canada.

Park-Shannon, A. (2010). Re-Energizing Canada's International Trade: Strategies for Post-Recession
Success. Ottawa: The Conference Board of Canada.

Canada’s Merchandise / Commodity

Export Shift — Big Pivot!

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Labour Productivity Lewels in the Business Sector, Canada as a Percentage of the United States, 1980-3011
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Canada’s Productivity Problem
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Canada’s Productivity Problem
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Exhibit 1

Cluster Map Clusters

° .
| |

0 B 12

BioForest @IMUS)

~
Wolfe, D. (2009 "2 si=Count ey m/rm Canada The Geography of Innovation. Ottawa: The Conference
Board of Canda.

Source: |SRN Cluster Database, 2006.

" Cnda ’ Ntlona c sters
Two Different Economies & Creative Cities
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- Low Ambition + good
- Low Propensity For Innovation - bad

-BusmesslnvestmentT +Diverse Economy

- Tax RatesT S e T improving
- Regulatory BurdenT - Low R&D Investment ¥ degrading
+ SR&ED

- Foreign Control In Tech Intensive Sectors

-Protectionism - SMEs, Few Large/MNC

-Interprovincial Trade
-Structural Deficit{

Strategy,
S Structure, &
AT Rivalry
+Natural Resource o % i .
FUniiareitis St § gt S - Low Competitive Intensity
+Hish Quality People Fostor Contitions ook oSt T Deanvine - Small Population
. Cugltural Divyersi 3 P e Congitions - Regional Fragmentation
‘ Y R AORRES S - ‘Up-stream’ Suppliers
+Infrastructure L G ? PR
- Demographics+ Y Support i
Bop Industries | ReSou’.c
Y e Bles n
~ . Y to US
- Cluster Effectiveness
+ Financial SystemT + Natural Endowments
+ Stability
+ Freedom From Conflicty
y , L3
Porter’s National + Proximity To US)
Diamond Model - Knowledge Commercialization

Canada’s National Competitiveness
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Compete to Win
Final Report — June 2008

Couwd of Canadian Academies

Consed des académies canadienves

Beyond the recovery

nstiute for Compeliveness & Prosperty
Raport cn Canada 2010

e

© 2012-14 Alopék Management Consu'lting,ul-nc. All'Rights Reserved.
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August 2012

151 Slater Street, Suite 710
Ortawa, Ontario K1P 5H3
612-233-8891, Fax 613-233-2250

csls@csls.ca

CENTRE FOR
THE STUDY OF
LVING

STANDARDS

September, 2012

Prepared for the Government of Albarta
By the Centre for the Study of Living Standards
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SMALL BUSINESS,
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AND INNOVATION
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otk Paper 15 Februsry 2012
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.Alberta
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irm Growth

Competitiveness

anging

Alberta Why Do Small Technology Businesses Fail

To Grow In Alberta?

Small Entrepreneurial Firm Growth
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Growth:

1. More New Customers (Local Anchors — Geographic Expansion)
2. Sell More To Existing Customers
3. High Price From Higher Value (Innovation Not Local Highh Cost Structure)

Large

Small

Start-Up

Growth

Mature

Opportunistic
“Profitable Business Model”

“Scale”

Specialized & pecline
Institutionalized

“Operational Efficiency”

Firm Growth Curve - Ideal
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Evolution of Small Companies

Stage | Stage Il Stage lI Stage IV

Existence Survival Success Take«ott

XA = Sell assets ¥+ = Sell at a profit —P = Adap! and conlinue as s, - =1» = Change in strategy
X == Sell at a loss x++ = Sglt at a greater profit tamporarlly or permanrently xB = Bankrupicy

Firm Growth Curve - Reality

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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SME DISTRIBUTION

R T
|

Micro (|1-4 employees) 615,599 54.9%
Small (5-99 employees) 485,180 43.2%
Medium (100-499 employees) 18,999 1.7%
Large (500+ employees) 2,528 0.2%
TOTAL 1,122,306 100.0%

Statistics Canada, Business Register, December 201 1. Excludes enterprises without employees.

~4,000 Public Firms

SME Distribution by Region % SME % Population

Newfoundland & Labrader 1.5% 1.5%
Nova Scotia 2.7% 2.8%
Prince Edward Island 0.5% 0.4%
New Brunswick 2.3% 2.2%
Quebec SME%<POp% 21.8% 23.6%
Ontario Mature Firms 35.0% 38.4%
Manitoba 3.3% 3.6%
Saskatchewan 3.5% 3.1%
Alberta SME%>POp% 13.6% 10.9%
British Columbia Younger Firms 15.5% 13.1%
Nunavut /| NWT / Yukon 0.3% 0.3%

Staristics Canada, Business Register, December 201 I and Census 201 [.

Between 2007 and 2010, 527

A5 2012 Medium firms exited the economy
ggfz/ (13.6%).

1.6%
°*® |n 2012, 1.6% of all firms were
medium but contributed 12% GDP

and 16% jobs.

Medium Firms are;

 More Productive

» Hire More

« More Clout on International Stage
* Invest More in R&D

BDC, SMEs at a Glance, Aug 2011.

©2012-14 Alopex Management Consulting, Inc. 'All Rights Reser

AB Is Not Different — Just Younger
Why Do We Care? We Need More Medium Firms
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Firms and employment by size of business
Canada and United States, 2007

Canada United States

1.5

Large firms
500+
employees

Medium
100-499

Small
<100

% of firms % of employment % of firms % of employrment

MNote: US data based on firms, Canadian data based on establishment counts.
Source: Institute for Competitiveness & Prosperity analysis based on data from Industry Canada, Key Small Business Statistics (July 2008), Statistics Canada, US Bureau of Labor
Statistics and the US Small Business Administration.

Institute for Competitiveness & Prosperity, Small Business Entrepreneurship & Innovation, WP15, Feb 2012,

Firm Size Mix Comparison

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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ICP
Global
Leaders

2.7% of
large firms

(2 o

Q.Q' Q&EZ\K Steady state Larga

Q.&& > 0.3% of
6‘5 'é‘\,.g"F’ ongoing firms

< :
Growth stalls Medium

> 1.9% of

/ ongoing firms
— 50% of all start-ups
fail within 5 years

Start-ups| Does not grow Small

9% of > 97.8% of
all firms ongoing firms

Source: Institute for Competitiveness & Prosperity.

*Using Industry Canada definitions of high-growth firms. Results for Canada

Institute for Competitiveness & Prosperity, Small Business Entrepreneurship & Innovation, WP15, Feb 2012.

Entrepreneurial vs Small Businesses

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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1995
15 Companies

40 Companies

2003

June 2011
42 Companies

2009
46 Companies

2010
42 Companies

AbitibiBowater (el ) Cott R | Research in Motion
Agrium ' Dorel Industries " Royal Bank of Canada
ATCO Couche-Tard Russel Metals
Barrick Gold Finning International Samuel, Son & Co.
Bombardier First Service Corp Shawcor Ltd.
Brookfield Asset (Colliers International) SNC-Lavalin
Management Garda World TD Waterhouse

CAE Gildan Activewear Inc Teck Resources
Cameco Linamar Tembec

Canfor Magna The ALDO Group
Catalyst Paper Manulife Financial Thomson Reuters
Corporation McCain Transat AT

CCL Industries Methanex Viterra

Celestica Husky Injection Molding  \West Fraser Timber
Cinram (Onex)

CN Rail PotashCorp

Arrivals since 2010

Source: Institute for Competitiveness & Prosperity, Canada’s Innovation Imperative, 2011.

Canada’s Global
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved. L ead erS ($1 B +)
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X
&
Lower
Value Upstream
Add SR A

(Less Tech Intensive)

Raw Material,

Semi- Processing
Refining & Into Industrial

X
&
Higher
Downstream Value
EE T Add

(More Tech Intensive)

Component Sub System Integrated End

Exploration, & :
ol Smelting Usable
Extraction / / Commodities

Resolute FP
Agrium Methenex
Barrick Gold Potash Corp
Ccomeco Samuel & Sons
Canfor West Fraser Timber

Tech Resources

B2B / B2C Services
RBC
TD Waterhouse
ATCO
Brookfield Asset Mgmt
~ CNRail Finning International
First Services Corp Russel Metals
Garda World Viterra
Manulife Finance Couche Tard
Thomson Reuters Transat AT

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.

Catalyst Paper
Cott
Tembec

/ Manufacturing / Assembly / User Systems

CCL Industries

Celestica Blackberry
CINRAM Magna Bombardier
Dorel CAE
Gilden Activewear SNC Lavalin
Llnam.ar Aldo Group
McCain

Husky Injection Molding

How Do Canadian Global Leaders Position

Along Value Chain?
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Survival rate of firms, Canada and United States

% of firms
still in business

80

60

40
United States

20
Canada

1 3 5 7 9 11 13 15 16
Years after start-up

Mote: Only firms with paid employees are included. Each line represents the average of several cohorts of start-ups; tracks Canadian firms started up between 1984 and 1991 up to
1992 tracks US firms started up between 1294 and 2007 up to 2008.

Source: Institute for Competitiveness & Prosperity analysis based on data from Kenneth Hendricks, Raphael Amit, and Diana Whistler, Business Taxation of Small and Medium-sized
Enterprises in Canada, University of British Columbia Working Paper Mo. 97-11,1927.

Institute for Competitiveness & Prosperity, Small Business Entrepreneurship & Innovation, WP15, Feb 2012.

Canadian Start-Up Survival Rate

Less Than US

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Domestic Economy
Leadership
: Small Domestic Market
Lack of Growth Ambition Regional/Size Structure
Risk Adversity ‘Branch-Plant’ Effects :
‘Life-Style’ Company Preference | Down-Stream Value Chain Emphasis |
Management Experience : Canadian M&A Activity '
Entrepreneurialism International Competition
: Strong Canadian Dollar
Finance

VC Quality & Quantity _ o
Inability To Raise Capital For Medium Firms | Geopolitical
Investor Liquidity Influences

Tax Policy Somehow Disadvantaging Growth |
Three Levels of Government
Proximity to US
Distance From Export Markets
Land Locked

prevalent
Unique or More
Any In A\berta?

Common Reasons Cited For Poor Business

Growth In Canada & Alberta

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Business Innovation and Strategy:

A Canadian Perspective
REFPORAT BASED ON THE RESULTS OF
THE SURVEY OF INNOVATION AND BUSINESS STRATEGY (S185)

Deloitte.

1CT1VILY

13
Bel G &

 Smll Business Bn_ﬁ %3 I

Financing Statistics

Special Edition:
Key Small Business Statistics

November 2013

Clear choices for a competitive Canada

www.ic.gc.ca/SMEresearch 3%

WHAT'S HAPPENED TO Q
CANADA'’S MID-SIZED FIRMS?  .SBP¢

Useful Publications

CR . s

© 2012-14 Alopék Management Consulting, Inc. "All Rights Reserved.
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.Alberta
Advanced

0gy
Ecosystem/

irm Growth

Competitiveness

anging
Alberta Why Do Small Technology Businesses Fail

To Grow In Alberta?

Alberta Advanced Technology Ecosystem
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

- No Alberta Based High Technology Firm Has Achieved
$1B — Highly Fragmented Industry Sectors

- Many Tech Start-Ups Leave Alberta To Grow

- Preference For ‘Product That Comes From The Ground’ —
Can Be Controlled & Owned, Can't Leave Easily

No Diversification Sense of Urgency

Alberta Technology Industry ‘Rounding Error on GDP

University Spinoff Performance Has Been Poor:
- <10 Spinoffs Per Year
- University Royalties $6.5M in 2007

Most Tech Oriented University Grads Leave The Province

Alberta Technology Industries - Perceptions

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Missing M in SME: Why do small technology businesses fail to grow in Alberta?

High Tech

-Aircraft & Spacecraft

-Pharmaceuticals

-Office and Computing

-Telecomm

-Medical, Precision, Optical Instruments

Medium High Tech

-Electrical Machinery & Apparatus
-Motor Vehicles, Trailers
-Chemicals

-Railroad & Transport Equipment
-Machinery & Equipment

Medium Low Tech

-Ship Building & Repair

-Rubber & Plastic Products

-Coke, Refined Petroleum Products
-Non-metallic Mineral Products

-Basic Metals and Fabricated Metal Products

-Alberta IndustrySectors

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.

OECD Technology Industry Definitions

What Is A Technology Firm?
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High Tech

Med Low Tech Med High Tech

ICT

$10B+ Revenues (‘13)
4,500 Firms (‘13)

60,000 Employees (‘13) |

Cleantech/Environmental |

Biotechnology

$1.5B+ Revenues (‘11)
200+ Firms (1) |
16,400 Employees (‘“11) |

$4.3B+ Revenues (‘07)
1,330 Firms (’04)
37,000 Employees (‘07)

Manufacturing

$4.3B+ Revenues (‘07)
1,330 Firms ('04)

141,400 Employees (“12) |

Chemical (Value Add)

$30.3B+ Revenues (‘08) |
150 Firms (‘08)
12,000 Employees (‘08) |

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.

Aerospace & Defence

$1.2B+ Revenues (‘07) |
170 Firms (‘07) :
3,500 Employees (‘07) |

Nascent

NanoMEMS
Automation :
Fusion Energy

Alberta Finance and Enterprise

Alberta Industry Sector

Performance and Prospects
May, 2009

PRICEWATERIHOUSE(COPERS

Alberta Technology Industry Sectors
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Business RED Intensity, 19813011

a5 e Red feias
- DET

£ - W
E 1L.E .."--F-_.,r
"E -
g 1w _-h""“\-..__
ﬁ .
p— ' ewer Mgy
. iu
. Firms I Tec m& L.arge
| tensiVe I Q_ICaII
|]I| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t’l"ps 1
& £ z £ = 2 =

Cansdisn bainmas was dosing the BA0 gap uedl the and of tha "tech boom™ In 2201, Snce then, Cenadisn BEED irtenety ha dedired.
Data soerm DOK (20723, Rguie: L3
Council of Canadian Academies, Paradox Lost:

Explaining Canada’s Research Strength and
Innovation Weakness, 2013.

Business R&D Intensity Continues To Be

Weak in Canada

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Canada outlier in research spending at universities vs private & public
research lalbbs. Canadian firms underspend on R&D. How researchy
commercialized by universities & provincial labs very relevant.

Extariar 2.0
Expenditure on Wigher Education RED (HERD), 2011 herame drrnsal Growth
FDOE-70 1 17%]
e e S o =
Jﬁ . i i i i i i i S 5B
—— i i i i i i i Sl el ana :;
. i i i i i i i Finiand
""m. m” - I I I I I I I Patheriand: ::
Canada # - Canadas ic
Al:l.Iﬂlh i I I I I I ReSeal‘Ch “SuPp|y AT I0E
LrWES oy b
Err-'!: : : : : : PUSih” Modd‘ SR TaTy =
Uried Kingoon | | I | I Linted Kinooom 16
Fana I | I I Franm a5
EL" - i i i i ::" jz
Ieiand : : : : ’P ratnd il
Linitad Stk | | | | | St(.m:k in Uni Uniod 5ates 51
Now Zaaiand | | | | | nme,.s,-ﬁ Pow Zualand B
Sauh Eora | | | | 1[ X S — ER
S'IF: . i i i Spain 43
. . . . Ham 21
o 21 a3 a3 D4 3 06 07 ¥ 11

HERDY as Percantags of GOF %)

Carssls regulary ranks bigh smeng spanders on B0 carried e in highar sdhestion indHuSone. Buk the frersd In Conecds s HEFD Inbemiy (HEAD = =
parcarrisga of GO ha Bean spEpresmaesely Fark sirees 2008 Syverscm srmusl groeweth rmbe s In retioral correreie: 20052011 o [etert resilabis puas

Council of Canadian Academies, Paradox Lost: B sourca: CECT (3013 and Adwiany Smup Gl ans.

Explaining Canada’s Research Strength and Hi g her Education R&D Expen ditures
Innovation Weakness, 2013.

And Commercialization Performance

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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800

Canada leads OECD in R&D 686.5
performed at universities

700 -

600 -

500 -
- ARC ~$100M pa
IRAP ~$6M pa
300 i D(l))ﬁnding A o
ars Nog X of searcp,
200 - Ing etUrn
S

Total Sponsored Research Revenue ($, millions)

$5.1B+ Investe

0 T T T T 1 1

O

5 r B o A O I R
- L T (NG R - L
N GV P o F P )

O O &
) S S S S S S S S
® N P N dFHFFF K

Sources: The University of Alberta, Research Services Office: the University of Calgary. Research Services and Research
Accounting; the University of Lethbridge, Financial Services; Athabasca University, Office of the Vice-President, Acadenuc.

Rapid Increase In Research Funding To

Alberta Universities

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

— Limits in policies: narrow focus on patenting, with
little understanding of the broader determinants
(“what should I do with my patents?”)

— Governance and incentives: Technology Transfer
Offices often lack capabilities (size, skills, incentives)

— The knowledge produced by public research is not
always relevant to commercialisation.

 Licensing income, 2004-2011

As a percentage of research expenditures

4’ "~~
m Australia ( m Canada l W Europe O United Kingdom m United States
7 ~~___—’
2010 2011

OECD, Commercializing Public Research:

W Tns B Licensing From Revenue Has Been Low &
Level in Canada — Not A Good Metric

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Creation of public research spin-offs, 2004-2011
Per USD PPP 100m research expenditure

o

m Australia (:I C:anad:g‘» i Europe [0 United Kingdom w United States
3,5 Sm—ee”
3 —
2,5 —
2 []
1,5

2004 2005 2006 2007 2008 2009 2010 2011

OECD, Commercializing Public Research:

Now Tronds snd Sirategies: 2013 Spin-Off Creation Marginal in Canada

Globally Little Evidence of Job Growth

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Why such poor return for innovation investment in Alberta?

Innovation

8| Investments

sGovernment
sBusiness
sPrivate

oFDI

Research ' SuPPW'
hn N‘o e

Innovation
System

Regional i
Economic

B Competitiveness = poturn On

8| +Policy & Strategy
*Research
*Tech Transfer
*Entrepreneurialism
s/ndustry
sSupport Systems

8l «New Processes | Investment

sNew Products vGDP Crowth
sNew Marketin

Methods : {i{-’ sProsperity Growth
sNew Business simproved
Models Productivity

..... creating a Knowledge Based Economy of the future

and diversifying the Alberta Economy (Advanced Technology Industries)
Reif, Alberta’s Innovation Ecosystem, EMBA, 2010.

Alberta’s Innovation Ecosystem
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Weak Diversification Motivation

- Weak Need For Advanced Technology Industries
& Innovation

Tech Industry ‘Crowded Out’
-+ Competition For Skills & Funds

- Tech Entrepreneurs competing With ‘Run-up’ in
oil prices and demand

Many Tech Entrepreneurs Go Elsewhere
- Weak Innovation Incentives in AB
+ Investment Incentives not like BC/ON/PQ

- Entrepreneurs Competing With Other Canadian
Regions With Very Strong Support

Weak Marketing Culture
- Commodity markets don’t involve selling

+ Product development involves customer
development skills

Reif, Alberta’s Innovation Ecosystem, EMBA, 2010.

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved. CO n d Itl O n S



Missing M in SME: Why do small technology businesses fail to grow in Alberta?

- : /

- Geopolitical Fragmentation on 'T’;Peding Criy
Several Levels C°'"Pete c';(;a:)""ass
- Division of Power ally

- Federal Q] [esten Eoonome

« Alberta

< Municipal I‘*’I Eg;?g:'&,*,’;**
Jurisdictional Conflict
National Duplication
Regional Competition aedamneoe
Role of ‘Creative Cities’

- Rise of Cities

Diversification Canads

- Rural / Urban Divide EDMONTON
; s ECONOMIC
- ‘Creative’ vs. Resource Base calgaryggggg;m DEVELOPMENT

be part of the energy

Reif, Alberta’s Innovation Ecosystem, EMBA, 2010. Geopolitical Fragmentation
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved. I nward S L O O kl n g VS G | O b al I— ead erS h I p
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Missing M in SME: Why do small technology businesses fail to grow in Alberta?

- Unclear Intangible
Jurisdictional Advantages
- Lack of Focus & Vision

- How do advanced technology
industries fit in?

- Agglomeration Slow

- Lack of Alignment to Regional
Strengths

Reif, Alberta’s Innovation Ecosystem, EMBA, 2010.

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.

1990’s — early 2000’s

Advanced Technologies |
Cleantech
Biotech
Healthcare
ICT
Nanotechnology

No Vision For Alberta’s Technology

Industries Beyond Resources
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Missing M in SME: Why do small technology businesses fail to grow in Alberta?

- Huge Misalignment
- Universities — Industry Needs  Gap Beg
- Graduates — Industry Needs i

Sp; .
- Research Investment ‘,;;S 9 Woo,,
Imbalance ot * Pra

- Scientific Heavy
- Weak Industrial Research

- Pre-Alberta Innovates
(2009) Government of Alberta

Advanced Education and Tech

- Prior Lack of Focus
- Many Funding Programs

Reif, Alberta’s Innovation Ecosystem, EMBA, 2010. I\/Iajor Misa”g nments Exists Across
Alberta’s Innovation Ecosystem

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Action Item #1: Build an Effective Capital Market ...cccccivniinmmsnnsn s @
Recommendation 1: The Government of Alberta should create a $100 million Alberta E

Enterprise Fund (“fund-of-funds” model) in order to co-invest with other private and
alberteenterprise

institutional investors in a number of independent funds amounting to $300 million of
newly created venture capital accessible to Alberta firms....o oo

[y
=

Alberta Innovation Vouchers
Industry Commercialization Associates Program
Industry R&D Associates Program, etc

Recommendation 2: The Government of Alberta should take specific steps to increase
access to financing for start-up (seed) and for early-stage development of high-potential
AlDETEa COMPANIES. o ieieceecereriesre s aerrerseesrreesasaessnsesaseerasassssesamsesesansassensesemsenensseasseeansesarens

-
[4%]

Recommendation 3: Create a provincial Scientific Research and Experimental
Development (SR&ED) tax credit, in parallel to the Government of Canada program, to
support Alberta companies undertaking research and development. .....cvceeeveiceeeecneenn,

Alberta R&D Tax Credit

[
=y

=
L0 ]

B T Y T W )

Action Item #2: Assist Growth of Innovative FIrms i ssness

2009
Innovation Renovation

l

‘Alberta Innovates’

Recommendation 4: Create new product commercialization centres by investing in
facilities and services to help Alberta start-up and growth-oriented firms build new
PrOQUCES NG SENVICES. tuuriiiriisreriresissuersrssiasesisssesmesansessrasssssesssssrses srasssssssssssrasesssssassssansessans

Recommendation 5: Support and expand business development centres throughout the
province and facilitate access 0 these SErVICES. e e

[y
~J

Recommendation 6: Improve accessibility to intellectual property (IP) developed at post-
secondary and other publicly funded organizations in order to allow more small- and
medium-sized enterprises to turn promising research results into profit-making new
ProduCts AN SENVICES. e e cceerceeeeseecreeersees e eemae s eraersaersss e sessrasessseeasserasensnsssassesansesanans

Continuing
Problem Area

-
w

Action Item #3: Encourage and Reward Entrepreneurship ..o 19 Universit"es

Recommendation 7: The Government of Alberta should facilitate a province-wide initiative

that promotes entrepreneurship as a highly desirable career path and fosters the delivery »
of relevant skills training and real-life work experience. ... eseeereeceieeenn 19

‘Campus Alberta’

Task Force on Value Added and Technology - :
Commercialization, 2007. 2007 AB Task Force on Commercialization

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.




Missing M in SME: Why do small technology businesses fail to grow in Alberta?

Alberta
2009 ' ;ﬂggrfgeéeie?ﬁchtand Deﬁning Albeﬂa ’S
nnovation Authority i A : :
($127MM) Jurisdictional Advantages
' |nnm (Alignment or Picking Winners?)
Emnronment Solutions
IAIberta
' E’,‘.';°"a‘°‘°’ Institutional resources
: Solutlons (o} S Exterprise
Advanced Technologies | A,berta \N\\‘l““oﬂa‘go‘\ T Orpieton
Cleantech : ' Innovates (\‘3\“ oV EniRies ReD04)
_ Health \S AP
Biotech € solutions P o \b
0
Healthcare Albena w
ICT Innovates
Nanotechnolo ' Fochnology
anolecanogy | § Futures Intngibe msaurces Reglonal PP
Tact Knowiedge ||‘|||ovation Locative
Codfied knmwlodge s Noturol
Network culture YStem Humas
Campus Alberta
University Research Alignment
(not going so wellt)
oy i Relatienal resources
s o Commem'avvzawon Inatiutionnl noleorks
Lethbridge Institute ? ool
> . (Emerson Report 2010)

© 2012-14 Alopex Management Consulting, |

g_
D
Y
N

UNIVERSITY OF

CALGARY

2009 ‘Innovation Renovation’— Driving Efficiency &
Effectiveness in AB Jurisdictional Advantages
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Other 2%

* Nanotechnology
* Robotics

* Aerospace

Technology Companies

Life Sciences 18%
* Pharmaceuticals
* Therapeutics

* Diagnostics

* Medical Devices
* Agriculture

* Nutraceuticals

* Functional Foods

Seed Stage or Later(‘12)
927 Firms (‘12) .
25% Increase since 2008 :

A Proved-Effician

ince 2009 Inno

IT 60%
/ « Software
« Telecom
* Electronics
+ Computing
* Consumer Products

é'y_'&wéffectiveness
vation Renovation

and Southern
Alberta

Energy/Materials 20%
* Energy Tech
* Clean Tech

Edmonton and

* Industrial/ Materials Northern Red Deer 2%
Tech i
Alberta Region
Lethbridge B
3%
and Sk -
Southern

Edmonton Red Deer Alberta
and Region 1%
Northern 2%
Alberta
31%

~ Calgary

Regloon Calgary Region k-
oR 59% g

Alberta Early Stage Technology Companies
And Entrepreneurial Activity

2009

Alberta Enterprise, Deal Flow Study, 2012.

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Calgary [ Edmonton

More
- companies
- in Calgary

Compared to
Edmonton

# of Technology Companies

Alberta Enterprise, Deal Flow Study, 2012. :
Alberta Early Stage Technology Companies
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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Software Breakdown Life Sciences Breakdown Clean Tech Breakdown k

Social Functional Foods Water and Waste Infrastructure

. = \ Water \

Geomatics =
18%

9%\

Green Chemicals,

Medical Devices
36% Transportation
4%

Entertainment

\

Education ._
s v |

Consumer 12%

Productivity
1%

Pharmaceuticals
12%

Business

Productivity
56%

/

Recycling, Waste
and Remediation

Commerce
&% Renewable Power
Sources

37%

13% Diagnostics
15%

Energy Tech Breakdown Industrial/Material Tech Breakdown

Transportation,

Storage and Usage
B E

Generation/.
Conversion
31%

Alberta Enterprise, Deal Flow Study, 2012. :
Alberta Early Stage Technology Companies

©2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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mmerc ] N
Evaluation of Invention ‘ MO r la I lza ti (o)
e Th h
Invention an IP
Disclosure
W
/ IP Protection
Patents Be n e"ts Uplifting the Whole People:
Research Copyrights Market Social The impact of University of Alberta Alumni
Results Trademarks ™1 technology || Economic - B
Trade Secrets Cultural
o Briggs & Jennings Report
invention :;cl)rét”gjbllcatlons
Disclosure Contract research
Facility sharing
Consultancy .
Start-ups by students * Successful spin-offs come more often from
and gradustes students and alumni than from professional
: researchers.

-+ Creating a favourable eco-system for student and
academic entrepreneurs
— e.g. Aalto Centre for Entrepreneurship (ACE) in Finland
* Work study programmes, internships, mentoring
relationships, workshops, seminars, all-campus
initiatives, free online entrepreneurship courses, ...

OECD, Commercializing Public Research:
New Trends and Strategies, 2013.

hj : . .
Iver Sitieg A « “Crowd funding for research”: more about engaging
Not Co re A bo ut scientists with society and the economy
mn'Ierc ial al ent — University of Utah’s TTO entered in 2013 an exclusive agreement
al lZa tiO with erowdfunding platform RocketHub

el

el 2T L]

Uneit Research Commercializ
Been Poor Everywhere - Need New Strategies

© 2012-14 Alopex Management Consulting, Inc. All Rights Reser
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Logic Map of the Business Innovation Process

Canag,; == —  —
Ic Stre.. Xecept, e
T’ AeroSp ren r o o

9ths

q
. Phary, =
aceutiCaI Immes Sralagy
S o

Council of Canadian Academies, Paradox Lost:
Explaining Canada’s Research Strength and

Innovation Weakness, 2013. Imowatian Artiy . § Standard of Living

D93 sousces TOA (0069, Fgquim 42

- Canada’s role in an integrated North American economy — Canada has a
higher percentage of low technology industries compared with US.

- Small size of the domestic market — supports less innovation.
- Commercial success of Canadian business — “low-innovation equilibrium”.

Why Has Canada’s Research Strength Not

Translated Into Innovation Strength

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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New Paradigm

Old Paradigm

Science Policy & Innovation Policy Separate |
Science Policy = Innovation Policy | ’

- Research: Spend $ — Knowledge

‘linear thinking’ Innovation: Knowledge — Make $

Research ‘Supply Push’ Model Demand ‘Pull’ Model

S&T Strategy Industrial Strategy

: Integrated ‘Whole of Government
S&T Approach To Innovation Approach’ To Innovation Policy:

[3 cL)J“ncii//:ersit Centered £ Fitm Cepteren
4 Market Signals

. UanerS'W_ Cor_nm_er0|allzat|on - Trade, Procurement, Regulatory
- |P Stuck in Universities - Visionary Initiatives

- Science Suffering Input Costs

Innovation Ecosystem
- Science Policy

Bob Fessenden Presentation, Science Technology & Innovation
New Thoughts on an Old Subject, 22 Jan 14.

New Innovation Policy Paradigm
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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What Are Technology Pull
Drivers in Alberta?

i “Demand-
\nnOVatlon
pull” Model

“N._.,_»._m,_ it u,;__dJ
| Nascent Relationships

........

“None or few firms  Key linkages
owth potential

Most Alberta Tech
Industry Sectors Innovation Ecosystem Evolution

Milbergs, E. (2007). Innovation Vital Signs: Framework
Report An Update. Center for Accelerating Innovation.

— Industry Sector Clusters

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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ANACIMENT CONSULTRE | =

Task Force on Value-added and
Technology Commercialization

Final Report to the Minister

alberteenterprise

2007

« .
iIberta’s Actioh Plin:
lechnolpgy to:Market Canada B8

December 2012

YAy ) A“& ; : "7 /
It U Emum“" Edmorton, Alberta Canada T5J 1P7
PARADOX LOST §

CHAMBER DF COMMERCE tal 700.426.4620 fax 70424746
"2‘% Explalning Canada’s Research Strength
and Innovation Weakness

o s Achieving Economic Diversification in Alberta

November 2012

Issue

Long recognized as an area of concern and limitation, Alberta’s economy is not sufficiently
diversified. More than 72% of our mercantile trade remains concentrated in oil and gas,
and Alberta’s commodity export base has not changed substantially over time. While other
markets exist, the USA continues as our prime and dominant market.

To achieve an expanded and diversified economy, strong and committed leadership by the

Alberta government is required. Serious action and a specific diversification program are
required for Alberta to grow and achieve its long-term potential, beyond oil and gas.

Useful Publications

© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.



Missing M in SME: Why do small technology businesses fail to grow in Alberta? 58

- We Care Because Medium Firms Are More Productive, Hire More,
Can Compete Better Internationally, & Invest More in R&D Which
Drives Technology Innovation

- Alberta Still Young, Changing Fast, in a Rapidly Changing World
- Like Ontario/PQ Optimism in 1960s
- Industry, Cluster, Ecosystem Immaturity

- Weak Industry Sector Data & Analysis (Western Canadian Institute of
Competitiveness & Prosperity)

- Alberta Firm Size Distribution Similar To Rest of Canada, Slightly
Higher Proportion of SMEs (Younger Industries/Supply Chains)

« Alberta Business Growth Problems Similar To Other Jurisdictions —
With Some Local Issues;:

- Small Population, Immature Industry Ecosystems, Weak Start-Up
Incentives, Weak VC, High Cost Structure, Crowding Out By O&G, ‘Branch-
Plants’, Low Technology Intensity Resource Industries

- Leadership Preference For ‘Life-Style’ and Local Focus

Small Technology Business Growth
© 2012-14 Alopex Management Consulting, Inc. All Rights Reserved.
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- Gap Between Technology Aspirations and Canada’s Industries (The
‘Hewer of Wood & Drawer of Water Problem’)
- R&D Spending Mainly At Universities — Research “Supply-Push” Model
- Research “Supply-Push” Policies Have Poor Commercialization Outcomes

- Misalignment Between Research “Supply-Push” and Existing Industry Receptor
Demand Side

- Existing Industries Not Tech Intensive (Most Are Aero, Pharma, & ICT - East)
- Upstream Western Economies + Skills Mismatch Dialogue
- Policy Moving To Separating Science & Innovation — Industrial Sector Strategy

- Rapidly Growing Manufacturing & Chemical Value Add Industry Sectors
and Emerging Integrated North-West Super-Cluster Slowly Increasing
Tech Intensity in Alberta

- Since The 2009 Innovation Renovation Better Small Tech Firms Success
In Energy, Environment, Biotech, Health — Less So In Other Less Mature
Clusters/Ecosystems/Sectors

- 25% Increase in # Alberta Start-ups

- Leaving Blind Spots in Other Sectors: Nano Underperforming, Manu, Chemical,
Fusion, .....

- No Compelling Reason For Entrepreneurs To Remain & Grow Other Sectors

Small Technology Business Growth
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Theme Sub Initiative ldeas

- Increasing Technology Entrepreneurialism Across All of

Alberta’s Industrial Sectors:
- Industrial Sector Innovation Ecosystem Strategies (Demand Drivers)
- Expand Efforts in Manufacturing & Chemical Value Added Industries

- ldentifying Visionary Initiative (eg: Fusion, ....)

- Bringing Attention To Alberta Innovates Blind Spots

- Why No ‘Alberta Innovates Information Solutions’?

- Supporting University Graduate & Alumni Entrepreneurial
Initiatives

- Addressing Small Tech Business Growth Issues Unigue To
Alberta

- Improved Alberta Economic Data Reporting & Analysis
- Better Firm Data By Sector/Ecosystem/Cluster
- Western Canadian Institute of Competitiveness & Prosperity

Role of NGOs in Advancing Innovation &

Commercialization of Emerging Technologies
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MANACIMENT COMSULTIG | =

Questions?

Andrew Reif, MBA, MSc, P.Eng
President

Blog:
) @AndrewReif
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Wy, voig

- Launch: Subscriber Survey W ls A,r'::’;as,,ing
- Identify Who Has Interest in SMES? yk"Ow,,

- Series of Local Co-Hosted Consultations
- Interim Results May Suggest Further Activities

- Year End Position Paper

2014 Theme Approach
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