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Market Data
52-Week Range (A$) : 1.30 - 1.49
Avg Daily Vol (M)  : 0.3
Market Cap  (A$M) : 118.9
Shares Out. (M)  : 99.5
Dividend /Shr  (A$) : 0.00
Dividend Yield (%)  : 0.0
Enterprise Value  (A$M) : 127

FYE Jun 2020A 2021E 2022E 2023E
Sales  (US$M) 49.4 54.7 63.1 72.7

EBITDA 
(US$M) 9.2 11.6 15.1 19.9

EBIT  (US$M) (0.0) 2.7 4.1 9.1

EV/EBITDA (x)
 0.0 8.1 6.1 4.8

EV/EBIT (x) 0.0 34.0 22.7 10.5

Net Debt
(Cash)  (US$M) 28 8 6 10
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Canaccord Genuity (Australia) Limited has received a fee as
Lead Manager to the DUG Technology Limited Initial Public
Offering announced on 6 July 2020.

Canaccord Genuity (Australia) Limited has received a fee as
Lead Manager to the DUG Technology Limited convertible
note in February 2020.

Allan Franklin | Senior Analyst | Canaccord Genuity (Australia) Ltd. | afranklin@cgf.com | +61 3 8688 9178

Exploring DUG's opportunities - anecdotes from
industry
Investment Recommendation

In recent weeks there have been multiple anecdotes provided by industry participants
throughout forums, earnings results and annual reports that we believe help flesh out
the current global demand for high-performance computing (HPC) as well as the HPC
landscape in Australia that DUG is seeking to target.

DUG recently announced a new partnership deal with the Harry Perkins Institute
of Medical Research, one of Australia’s leading medical research institutes. The
agreement highlights the use case of HPC in genomics and bioinformatics. We
understand there to be multiple use cases for HPC across radio-astronomy,
meteorology, genealogy and other scientific use cases. This is evidenced by case
studies provided by the Pawsey Supercomputing Centre (link).

We expect incremental partnership agreements to be announced by DUG over the
coming 12 months, diversifying revenue exposure and strengthening the company’s
presence in the Australian HPC market.

We retain our BUY rating and A$2.37 price target.

Detailing HPC use cases and demand in Australia: Pawsey, the government-
supported high-performance computing national facility, released its Annual Report
2019-20 this month. We believe it is important for building context around Australian
HPC use cases for DUG outside of Oil & Gas. Access to Pawsey’s systems, provided
through a competitive tender and merit process, were 1.8x oversubscribed during 2020.

The top four users included Curtin University, Monash University, University of
Melbourne and UNSW. Global users and collaborators totalled 390. Of the workload,
36% was for chemistry and material science, 21% was for radio astronomy and 18%
was for engineering and fluid mechanics. Further commentary is included in this report.

Radio astronomy a preeminent, large scale opportunity, in our view: The
Square Kilometre Array (SKA) radio astronomy project is a multi-billion dollar
international scientific project with computing requirements of greater than 100
petaflops (skatelescope.org). This is well in excess of DUG’s current c.30 petaflops
capacity. DUG has collaborated with and processed data for the International Centre for
Radio Astronomy (ICRAR), an Australian-based entity related to the SKA.

We believe there is meaningful scope for DUG to conduct HPC work within the radio
astronomy market. A survey of the radio astronomy data user community in Australia
(Australian SKA Regional Centre) provided some interesting insights into current pain
points for the community. Notably, processing data is the most challenging stage in
observational projects and processing, storing and moving data are significant pain
points when working with radio astronomy data. Further commentary is included within
this report.

NVIDIA results show strong demand from data centre customers: NVIDIA,
a hardware technology supplier into the HPC market, reported strong 3Q20 results
recently. The Data Centre division, which sells product into hyperscale public
cloud providers, reported $1.9bn 3Q20 revenue, up 162% year-over-year and 8%
sequentially. The increasing availability of HPC systems by hyperscale providers offers a
strong read-through for global HPC demand, in our view.

HPC market weighted towards industry use cases: Intersect360 Research recently
released updated commentary and forecasts for the HPC market. Whilst being impacted
by COVID-19 in the near term, it forecasts the market to grow to US$55bn by 2024, a
7.1% CAGR from 2019. Use case verticals in 2019 include academia (17%), government
(25%) and industry (58%). Within this, energy accounts for only 5% of demand.

For important information, please see the Important Disclosures beginning on page 6 of this document.

https://pawsey.org.au/about-us/documents-library-annual-reports/2019-2020-annual-report/
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Figure 1: DUG Technology (DUG-ASX); Canaccord Genuity forecasts 

 
Source: Company Reports, Canaccord Genuity estimates 

DUG Technology (DUG) Share Price (A$) $1.20 Share Price (US$) $0.86 Year end 30 June

Profit & Loss (US$m) 2020A 2021E 2022E 2023E Valuation Ratios 2020A 2021E 2022E 2023E

Sales revenue 49.4 54.7 63.1 72.7 EV/EBITDA (x) nmf 8.1 6.1 4.8

Total revenue 49.4 54.7 63.1 72.7 EV/EBIT (x) nmf 34.0 22.7 10.5

Gross profit 49.4 54.7 63.1 72.7 EPS (US$) (NPAT) -0.13 0.00 0.01 0.05

EBITDA 9.2 11.6 15.1 19.9 P/E (x) (NPAT) -6.5 181.5 59.7 16.4

Depreciation -9.1 -8.6 -10.9 -10.6 EV/EBITDA Rel - XAO 0.8 0.6

EBITA 0.1 2.9 4.3 9.3 EV/EBITDA Rel - XSO 0.8 0.6

Amortisation -0.1 -0.2 -0.2 -0.2 DPS (US$) 0.00 0.00 0.00 0.00

EBIT 0.0 2.7 4.1 9.1 Dividend yield (%) 0.0% 0.0% 0.0% 0.0%

Net interest -6.8 -2.1 -2.1 -2.1 CFPS (US$) 0.07 0.11 0.13 0.16

Other 0.0 0.0 0.0 0.0 Price / CFPS (x) 12.5 8.1 6.6 5.3

Pre-tax profit -6.8 0.6 1.9 7.0 Profitability Ratios 2020A 2021E 2022E 2023E

Tax expense -1.4 -0.2 -0.5 -1.7 EBITDA margin (%) 18.6% 21.1% 24.0% 27.4%

NPAT (reported) -8.2 0.5 1.4 5.2 EBIT margin (%) 0.0% 5.0% 6.4% 12.5%

NPAT (attributable) -8.2 0.5 1.4 5.2 ROE (%) -103.0% 2.6% 4.3% 14.1%

Cash Flow (US$m) 2020A 2021E 2022E 2023E ROA (%) 0.0% 3.8% 5.0% 10.6%

Operating EBITDA 9.2 11.6 15.1 19.9 ROIC (%) -20.5% 0.9% 2.5% 8.5%

Interest and tax -3.1 -2.3 -2.6 -3.9 Capital Structure 2020A 2021E 2022E 2023E

Working capital/other -1.8 1.2 0.5 0.3 Enterprise value (US$m) 88.7 93.5 91.8 95.2

Operating cashflow 4.3 10.5 13.0 16.3 Net Debt (cash) (US$m) 28.0 8.0 6.2 9.6

Capex -3.2 -17.8 -9.8 -18.2 Net debt / equity (%) 742.9% 24.1% 18.1% 24.3%

Free cashflow 1.1 -7.3 3.2 -1.9 Net debt / EBITDA (x) 3.0 0.7 0.4 0.5

Acquisitions 0.0 0.0 0.0 0.0 NTA / share (US$) 0.06 0.33 0.34 0.40

Equity issued 0.0 28.7 0.0 0.0 Price / NTA (x) 17.5 2.6 2.5 2.2

Borrowings 10.4 -15.4 0.0 0.0 Shares on issue (m) 62.6 99.5 99.5 99.5

Other 0.0 0.0 0.0 0.0 Growth Ratios 2020A 2021E 2022E 2023E

Net cashflow 11.5 6.1 3.2 -1.9 Sales revenue (%) -5.2% 10.8% 15.3% 15.1%

Opening cash 2.0 12.0 16.6 18.4 Gross profit (%) -5.3% 10.7% 15.3% 15.1%

Closing cash 12.0 16.6 18.4 14.9 EBITDA (%) -6.4% 25.6% 30.9% 31.4%

Balance Sheet (US$m) 2020A 2021E 2022E 2023E EBIT (%) nmf nmf 47.4% 124.6%

Cash 12.0 16.6 18.4 14.9 NPATA (%) nmf nmf 204.1% 264.0%

Receivables 7.8 10.1 11.6 13.4 EPS (NPATA) (%) nmf nmf 204.1% 264.0%

Inventories 0.0 0.0 0.0 0.0 DPS (%) 0.0% 0.0% 0.0% 0.0%

PPE 22.8 31.8 30.5 37.9 Interim P&L (US$m) 1H19A 2H19A 1H20A 2H20A

Intangibles 0.3 0.3 0.3 0.3 Sales revenue 26.4 25.7 26.8 22.6

Other assets 21.8 21.8 21.8 21.8 Gross profit 26.4 25.8 26.8 22.6

Total assets 64.7 80.6 82.6 88.4 EBITDA 5.5 4.4 5.1 4.1

Borrowings 40.1 24.6 24.6 24.6 EBIT 5.5 -2.9 0.8 -0.8

Payables 3.0 5.1 5.7 6.2 Pre-tax profit 5.5 -3.8 -0.3 -6.5

Other liabilities 17.9 17.9 17.9 17.9 NPAT (reported) 5.5 -8.1 -2.0 -6.3

Total liabilities 61.0 47.5 48.1 48.7 EPS (US$) (NPAT) 0.09 -0.13 -0.03 -0.10

Net assets 3.8 33.0 34.5 39.7 DPS (US$) 0.00 0.00 0.00 0.00

Board of Directors Valuation

Wayne Martin Chairman DCF

Matt Lamont Founder & Managing Director Cost of equity 12.0% Beta 1.5

Phil Schwan CTO & Executive Director Cost of debt 5.5% WACC post tax 10.4%

Bhavesh Morar Chief Financial Officer Terminal growth rate 2.5% DCF (A$/share) $2.37

Louise Bower Independent NED

Frank Sciarone Independent NED Capitalisation of future earnings 2021E 2022E

Charles Ramsden Independent NED EBITDA (US$m) 11.6 15.1

Michael Malone Independent NED EV/ EBITDA multiple 10.0 10.0

Mark Puzey Independent NED Enterprise value (US$m) 115.6 151.3

Shareholders Shares % Net cash/ (debt) (US$m) -8.0 -6.2

Matt Lamont 23.8 23.9% Equity value (US$m) 107.6 145.1

Perennial Value 10.2 10.2% Equity value (A$/share) $1.50 $2.03

Phil Schwan 7.2 7.3%

Regal Funds 5.9 5.9%

Top 20 shareholders 70.6 71.0%

DUG Technology Limited
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Pawsey Supercomputing Centre 

Pawsey is a government-supported high-performance computing national facility 

located in Perth, Western Australia. It supports researchers predominantly in 

Australia and is a joint venture between the CSIRO, Curtin University, Edith Cowan 

University, Murdoch University and the University of Western Australia.  

Access to its systems is provided through a competitive tender and merit process. 

In its Annual Report 2019-20, Pawsey confirmed that requests were 1.8x the hours 

available.  

 The top four users were Curtin University, Monash University, University of 

Melbourne and UNSW. 

 Global users and collaborators totalled 390. 

 Of the workload, 36% was for chemistry and material science, 21% was for 

radio astronomy and 18% was for engineering and fluid mechanics. 

 FY20 revenue totalled $15.8m and largely came from the National Collaborative 

Research Infrastructure Strategy Grant (40%) and the WA Government (28%). 

Pawsey provided 10 use case examples, which can be found on pages 24-43 (here): 

 ICRAR – astronomy 

 Curtin University – extra-terrestrial geology 

 UNSW – computational fluid dynamics 

 UWA – aquaculture 

 University of Sydney – chemistry, physics 

 APPF – plant biology 

 WA Govt DPI – biology 

 WA Govt DPI – plant pathology 

 University of Melbourne – biomedical engineering, fluid physics 

 RMIT – biology 

 

SKA and radio astronomy pain points 

DUG has achieved some early success in radio astronomy through its work with the 

Square Kilometre Array (SKA) project and the International Centre for Radio 

Astronomy (ICRAR).  

 The SKA project is an international effort to build the world’s largest radio 

telescope, with sites in Western Australia and South Africa. The project has a 

multi-billion-dollar budget and will require computing requirements in excess of 

100 petaflops once built (skatelescope.org). 

 SKA has been capturing data using the Murchison Widefield Array (MWA) 

telescope for two years, amassing a backlog of data. This data has been sent to 

Pawsey in Perth.  

 DUG was asked to review and process this data. Having worked on academic 

code used to process the MWA data for two weeks, DUG achieved run-times 

that were 125x faster than those achieved at Pawsey.  

 It also allowed a team from the International Centre for Radio Astronomy 

(ICRAR) to process its data backlog in a day, using one-fifth of DUG’s Perth HPC 

system. The ICRAR team had previously managed to process a sixth of its total 

backlog over a two-year period.  

We believe there is meaningful scope for DUG to conduct HPC work within the radio 

astronomy market into the medium term.  

DUG Technology Limited
Company Update

Buy unchanged  Target Price A$2.37 unchanged  | 23 November 2020 Services 3
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A survey of the radio astronomy data user community in Australia (Australian SKA 

Regional Centre) provided some interesting insights into current pain points for the 

community. Notably, processing data is the most challenging stage in observational 

projects and processing, storing and moving data are significant pain points when 

working with radio astronomy data.  

Figure 2: What is the most challenging stage in 
observational projects? 

 Figure 3: What are the biggest issues you encounter when 
working with radio data? 

 

 

 

Source: Australian SKA Regional Centre 
 

Source: Australian SKA Regional Centre 

Additionally, the biggest issues encountered using astronomy software and tools 

included:  

 Software is poorly supported and maintained (21% of respondent’s concerns) 

 Software is poorly documented and there is a lack of use case examples (18%) 

 Software is poorly written (11%) 

 Lack of flexibility and support for certain use cases which often results in 

bespoke software creation (9%) 

 Support for large datasets (9%) 

 Lack of support for different platforms (7%) 

 Data format capability (7%) 

 Concern that the current software packages will not be capable of supporting 

the next generation of telescopes (5%) 

 Other (13%) 

Importantly, there looks to us to be meaningful scope for DUG to service the radio 

astronomy community needs from both a data storage and processing perspective. 

As detailed below, a substantial proportion of storage is either held locally or in 

institutional data centres and a significant proportion of data processing is still 

conducted on laptop/desktop or local computational machines.  

Processing 
data, 58% 

Preparing publications, 
26% 

Forming 
the project, 

11% 

Preparing 
telescope 
proposal, 

5% 

Processing, 
38% 

Storing, 
24% 

Moving, 
20% 
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Meta data, 
6% 

Other, 4% 
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Figure 4: Where is your data stored?  Figure 5: Where do you process your data? 

 

 

 

Source: Australian SKA Regional Centre 
 

Source: Australian SKA Regional Centre 

 

HPC market growing as use cases expand 

Advancements in research, the adoption of cloud computing and expanding use 

cases in government, industrial and enterprise applications are driving interest and 

demand for computing and storage. More commonly discussed verticals of Artificial 

Intelligence and Machine Learning are at the forefront of this dynamic.  

The HPC market and accompanying demand can be characterised in different ways, 

depending on definition and the point of measurement.  

 Intersect360 Research, an HPC market intelligence firm, posture that global 

HPC market revenue reached US$39.0bn in 2019, growing by 8.2% over pcp. It 

expects a 3.7% contraction in 2020 as a result of COVID-19. A rebound is 

forecast beyond this, with a five-year CAGR of 7.1% to 2024 (HPC market to 

reach US$55.0bn). 

 CSO, a technology research firm, expects the HPC market to earn c.US$719bn 

by 2026, growing at a c.25% CAGR from 2019 to 2026. This implies a starting 

point of c.US$151bn. They segment the market into technical and business 

computing, which separates applications and end users. For example, a 

university undertaking research versus a business conducting fraud detection.  

 Demand may also be categorised by compute and storage. The latter has a 

much wider use case and definition. Mordor Intelligence, a business 

management consultancy, expects the global cloud storage market to reach 

US$170bn by 2025, growing at a c.25% CAGR.  

Market verticals within HPC include national agencies and research labs, biosciences, 

energy, financial services and product manufacturing, amongst others. 

According to Intersect360, use case verticals in 2019 included academia (17%), 

government (25%) and industry (58%). Within this, energy accounts for only 5% of 

demand. Larger verticals within industry include financial services and bio-sciences.  
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Appendix: Important Disclosures

Analyst Certification

Each authoring analyst of Canaccord Genuity whose name appears on the front page of this research hereby certifies that (i) the
recommendations and opinions expressed in this research accurately reflect the authoring analyst’s personal, independent and
objective views about any and all of the designated investments or relevant issuers discussed herein that are within such authoring
analyst’s coverage universe and (ii) no part of the authoring analyst’s compensation was, is, or will be, directly or indirectly, related
to the specific recommendations or views expressed by the authoring analyst in the research, and (iii) to the best of the authoring
analyst’s knowledge, she/he is not in receipt of material non-public information about the issuer.

Analysts employed outside the US are not registered as research analysts with FINRA. These analysts may not be associated
persons of Canaccord Genuity LLC and therefore may not be subject to the FINRA Rule 2241 and NYSE Rule 472 restrictions on
communications with a subject company, public appearances and trading securities held by a research analyst account.

Sector Coverage

Individuals identified as “Sector Coverage” cover a subject company’s industry in the identified jurisdiction, but are not authoring
analysts of the report.

Investment Recommendation
Date and time of first dissemination: November 23, 2020, 02:52 ET
Date and time of production: November 23, 2020, 02:52 ET
Target Price / Valuation Methodology:

DUG Technology Limited - DUG

Our 12-month price target for DUG is A$2.37/share. This is based on a DCF valuation which assumes a WACC of 10.4% (12.0% cost
of equity, 20.0% debt to equity and terminal growth of 2.5%).

Risks to achieving Target Price / Valuation:

DUG Technology Limited - DUG

Brand damage from technology-related issues: With technology operating services across multiple end-user touch points,
service levels and uptime performance are critically important. Similarly, data security breaches as a result of cyberattacks, data theft
or human error could impact brand reputation and client demand.

Commodity price volatility: The business has been impacted in recent months by oil price volatility, and continuing uncertainty
may lead to long-term changes in end-market demand for services.

Foreign exchange movements: DUG’s functional currency is US dollars. Shares are listed in Australian dollars and with no hedging
in place against movements in exchange rates, translation risk is present.

Increasing competition or technology advancements: The business operates in competitive and fast changing markets. The
relevance of products and services, product pricing, customer relationships and brand reputation should be monitored.

IP protection and patent rights: Patent applications may be challenged or not granted, and with this, DUG may not be able to
adequately protect its IP from competing products.

The company is currently a co-respondent in litigation alleging patent infringement. The outcome of this litigation may require
damages to be paid and/or alteration of operations.

Reliance on key personnel: DUG is a founder-led business with a track record of long tenures and a consistent strategy. Changes
to this dynamic, especially relating to Matt Lamont, Phil Schwan and Troy Thompson would warrant caution. Failure to attract, train
and/or retain adequately skilled employees could have an adverse impact on the business going forward.

Slower-than-expected uptake of HPCaaS services and DUG McCloud platform, especially in FY21: Adoption of these offerings
and expansion to use cases outside the resources sector may take longer than expected, impacting operating performance and
investor sentiment.

Distribution of Ratings:

Global Stock Ratings (as of 11/23/20)
Rating Coverage Universe IB Clients

# % %
Buy 553 62.77% 55.88%
Hold 165 18.73% 40.61%
Sell 8 0.91% 37.50%
Speculative Buy 134 15.21% 79.85%

881* 100.0%
*Total includes stocks that are Under Review

DUG Technology Limited
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Buy unchanged  Target Price A$2.37 unchanged  | 23 November 2020 Services 6



Canaccord Genuity Ratings System

BUY: The stock is expected to generate risk-adjusted returns of over 10% during the next 12 months.

HOLD: The stock is expected to generate risk-adjusted returns of 0-10% during the next 12 months.

SELL: The stock is expected to generate negative risk-adjusted returns during the next 12 months.

NOT RATED: Canaccord Genuity does not provide research coverage of the relevant issuer.

“Risk-adjusted return” refers to the expected return in relation to the amount of risk associated with the designated investment or
the relevant issuer.

Risk Qualifier

SPECULATIVE: Stocks bear significantly higher risk that typically cannot be valued by normal fundamental criteria. Investments in
the stock may result in material loss.

12-Month Recommendation History (as of date same as the Global Stock Ratings table)

A list of all the recommendations on any issuer under coverage that was disseminated during the preceding 12-month period
may be obtained at the following website (provided as a hyperlink if this report is being read electronically) http://disclosures-
mar.canaccordgenuity.com/EN/Pages/default.aspx

Required Company-Specific Disclosures (as of date of this publication)
DUG Technology Limited currently is, or in the past 12 months was, a client of Canaccord Genuity or its affiliated companies. During
this period, Canaccord Genuity or its affiliated companies provided investment banking services to DUG Technology Limited.
In the past 12 months, Canaccord Genuity or its affiliated companies have received compensation for Investment Banking services
from DUG Technology Limited .
In the past 12 months, Canaccord Genuity or any of its affiliated companies have been lead manager, co-lead manager or co-
manager of a public offering of securities of DUG Technology Limited or any publicly disclosed offer of securities of DUG Technology
Limited or in any related derivatives.
Canaccord Genuity acts as corporate broker for DUG Technology Limited and/or Canaccord Genuity or any of its affiliated companies
may have an agreement with relating to the provision of Investment Banking services.
Canaccord Genuity or one or more of its affiliated companies intend to seek or expect to receive compensation for Investment
Banking services from DUG Technology Limited in the next three months.
The primary analyst, a member of primary analyst's household, or any individual directly involved in the preparation of this research,
has a long position in the shares or derivatives, or has any other financial interest in DUG Technology Limited, the value of which
increases as the value of the underlying equity increases.

DUG Technology Limited Rating History as of 11/20/2020

AUD2.40

AUD2.20

AUD2.00

AUD1.80

AUD1.60

AUD1.40

AUD1.20

AUD1.00
Jan 16Apr 16Jul 16Oct 16Jan 17Apr 17Jul 17Oct 17Jan 18Apr 18Jul 18Oct 18Jan 19Apr 19Jul 19Oct 19Jan 20Apr 20Jul 20Oct 20

I:B:AUD2.37
09/04/2020

Closing Price Price Target

Buy (B); Speculative Buy (SB); Sell (S); Hold (H); Suspended (SU); Under Review (UR); Restricted (RE); Not Rated (NR)

Past performance

In line with Article 44(4)(b), MiFID II Delegated Regulation, we disclose price performance for the preceding five years or the
whole period for which the financial instrument has been offered or investment service provided where less than five years. Please
note price history refers to actual past performance, and that past performance is not a reliable indicator of future price and/or
performance.

Online Disclosures

Up-to-date disclosures may be obtained at the following website (provided as a hyperlink if this report is being read electronically)
http://disclosures.canaccordgenuity.com/EN/Pages/default.aspx; or by sending a request to Canaccord Genuity Corp. Research, Attn:
Disclosures, P.O. Box 10337 Pacific Centre, 2200-609 Granville Street, Vancouver, BC, Canada V7Y 1H2; or by sending a request
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by email to disclosures@cgf.com. The reader may also obtain a copy of Canaccord Genuity’s policies and procedures regarding the
dissemination of research by following the steps outlined above.

General Disclaimers

See “Required Company-Specific Disclosures” above for any of the following disclosures required as to companies referred to in
this report: manager or co-manager roles; 1% or other ownership; compensation for certain services; types of client relationships;
research analyst conflicts; managed/co-managed public offerings in prior periods; directorships; market making in equity securities
and related derivatives. For reports identified above as compendium reports, the foregoing required company-specific disclosures
can be found in a hyperlink located in the section labeled, “Compendium Reports.” “Canaccord Genuity” is the business name used
by certain wholly owned subsidiaries of Canaccord Genuity Group Inc., including Canaccord Genuity LLC, Canaccord Genuity Limited,
Canaccord Genuity Corp., and Canaccord Genuity (Australia) Limited, an affiliated company that is 80%-owned by Canaccord Genuity
Group Inc.

The authoring analysts who are responsible for the preparation of this research are employed by Canaccord Genuity Corp. a Canadian
broker-dealer with principal offices located in Vancouver, Calgary, Toronto, Montreal, or Canaccord Genuity LLC, a US broker-dealer
with principal offices located in New York, Boston, San Francisco and Houston, or Canaccord Genuity Limited., a UK broker-dealer with
principal offices located in London (UK) and Dublin (Ireland), or Canaccord Genuity (Australia) Limited, an Australian broker-dealer
with principal offices located in Sydney and Melbourne.

The authoring analysts who are responsible for the preparation of this research have received (or will receive) compensation
based upon (among other factors) the Investment Banking revenues and general profits of Canaccord Genuity. However, such
authoring analysts have not received, and will not receive, compensation that is directly based upon or linked to one or more specific
Investment Banking activities, or to recommendations contained in the research.

Some regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising
as a result of publication or distribution of research. This research has been prepared in accordance with Canaccord Genuity’s policy
on managing conflicts of interest, and information barriers or firewalls have been used where appropriate. Canaccord Genuity’s policy
is available upon request.

The information contained in this research has been compiled by Canaccord Genuity from sources believed to be reliable, but (with
the exception of the information about Canaccord Genuity) no representation or warranty, express or implied, is made by Canaccord
Genuity, its affiliated companies or any other person as to its fairness, accuracy, completeness or correctness. Canaccord Genuity
has not independently verified the facts, assumptions, and estimates contained herein. All estimates, opinions and other information
contained in this research constitute Canaccord Genuity’s judgement as of the date of this research, are subject to change without
notice and are provided in good faith but without legal responsibility or liability.

From time to time, Canaccord Genuity salespeople, traders, and other professionals provide oral or written market commentary or
trading strategies to our clients and our principal trading desk that reflect opinions that are contrary to the opinions expressed in this
research. Canaccord Genuity’s affiliates, principal trading desk, and investing businesses also from time to time make investment
decisions that are inconsistent with the recommendations or views expressed in this research.

This research is provided for information purposes only and does not constitute an offer or solicitation to buy or sell any designated
investments discussed herein in any jurisdiction where such offer or solicitation would be prohibited. As a result, the designated
investments discussed in this research may not be eligible for sale in some jurisdictions. This research is not, and under no
circumstances should be construed as, a solicitation to act as a securities broker or dealer in any jurisdiction by any person or
company that is not legally permitted to carry on the business of a securities broker or dealer in that jurisdiction. This material is
prepared for general circulation to clients and does not have regard to the investment objectives, financial situation or particular
needs of any particular person. Investors should obtain advice based on their own individual circumstances before making an
investment decision. To the fullest extent permitted by law, none of Canaccord Genuity, its affiliated companies or any other person
accepts any liability whatsoever for any direct or consequential loss arising from or relating to any use of the information contained in
this research.

Research Distribution Policy

Canaccord Genuity research is posted on the Canaccord Genuity Research Portal and will be available simultaneously for access by
all of Canaccord Genuity’s customers who are entitled to receive the firm's research. In addition research may be distributed by the
firm’s sales and trading personnel via email, instant message or other electronic means. Customers entitled to receive research may
also receive it via third party vendors. Until such time as research is made available to Canaccord Genuity’s customers as described
above, Authoring Analysts will not discuss the contents of their research with Sales and Trading or Investment Banking employees
without prior compliance consent.

For further information about the proprietary model(s) associated with the covered issuer(s) in this research report, clients should
contact their local sales representative.

Short-Term Trade Ideas

Research Analysts may, from time to time, discuss “short-term trade ideas” in research reports. A short-term trade idea offers a
near-term view on how a security may trade, based on market and trading events or catalysts, and the resulting trading opportunity
that may be available. Any such trading strategies are distinct from and do not affect the analysts' fundamental equity rating for
such stocks. A short-term trade idea may differ from the price targets and recommendations in our published research reports that
reflect the research analyst's views of the longer-term (i.e. one-year or greater) prospects of the subject company, as a result of the
differing time horizons, methodologies and/or other factors. It is possible, for example, that a subject company's common equity that
is considered a long-term ‘Hold' or 'Sell' might present a short-term buying opportunity as a result of temporary selling pressure in
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the market or for other reasons described in the research report; conversely, a subject company's stock rated a long-term 'Buy' or
“Speculative Buy’ could be considered susceptible to a downward price correction, or other factors may exist that lead the research
analyst to suggest a sale over the short-term. Short-term trade ideas are not ratings, nor are they part of any ratings system, and
the firm does not intend, and does not undertake any obligation, to maintain or update short-term trade ideas. Short-term trade
ideas are not suitable for all investors and are not tailored to individual investor circumstances and objectives, and investors should
make their own independent decisions regarding any securities or strategies discussed herein. Please contact your salesperson for
more information regarding Canaccord Genuity’s research.

For Canadian Residents:

This research has been approved by Canaccord Genuity Corp., which accepts sole responsibility for this research and its dissemination
in Canada. Canaccord Genuity Corp. is registered and regulated by the Investment Industry Regulatory Organization of Canada
(IIROC) and is a Member of the Canadian Investor Protection Fund. Canadian clients wishing to effect transactions in any designated
investment discussed should do so through a qualified salesperson of Canaccord Genuity Corp. in their particular province or territory.

For United States Persons:

Canaccord Genuity LLC, a US registered broker-dealer, accepts responsibility for this research and its dissemination in the United
States. This research is intended for distribution in the United States only to certain US institutional investors. US clients wishing to
effect transactions in any designated investment discussed should do so through a qualified salesperson of Canaccord Genuity LLC.
Analysts employed outside the US, as specifically indicated elsewhere in this report, are not registered as research analysts with
FINRA. These analysts may not be associated persons of Canaccord Genuity LLC and therefore may not be subject to the FINRA Rule
2241 and NYSE Rule 472 restrictions on communications with a subject company, public appearances and trading securities held by a
research analyst account.

For United Kingdom and European Residents:

This research is distributed in the United Kingdom and elsewhere Europe, as third party research by Canaccord Genuity Limited,
which is authorized and regulated by the Financial Conduct Authority. This research is for distribution only to persons who are Eligible
Counterparties or Professional Clients only and is exempt from the general restrictions in section 21 of the Financial Services and
Markets Act 2000 on the communication of invitations or inducements to engage in investment activity on the grounds that it is being
distributed in the United Kingdom only to persons of a kind described in Article 19(5) (Investment Professionals) and 49(2) (High Net
Worth companies, unincorporated associations etc) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005
(as amended). It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This material is
not for distribution in the United Kingdom or elsewhere in Europe to retail clients, as defined under the rules of the Financial Conduct
Authority.

For Jersey, Guernsey and Isle of Man Residents:

This research is sent to you by Canaccord Genuity Wealth (International) Limited (CGWI) for information purposes and is not to
be construed as a solicitation or an offer to purchase or sell investments or related financial instruments. This research has been
produced by an affiliate of CGWI for circulation to its institutional clients and also CGWI. Its contents have been approved by CGWI
and we are providing it to you on the basis that we believe it to be of interest to you. This statement should be read in conjunction
with your client agreement, CGWI's current terms of business and the other disclosures and disclaimers contained within this
research. If you are in any doubt, you should consult your financial adviser.

CGWI is licensed and regulated by the Guernsey Financial Services Commission, the Jersey Financial Services Commission and the
Isle of Man Financial Supervision Commission. CGWI is registered in Guernsey and is a wholly owned subsidiary of Canaccord Genuity
Group Inc.

For Australian Residents:

This research is distributed in Australia by Canaccord Genuity (Australia) Limited ABN 19 075 071 466 holder of AFS Licence No
234666. To the extent that this research contains any advice, this is limited to general advice only. Recipients should take into
account their own personal circumstances before making an investment decision. Clients wishing to effect any transactions in any
financial products discussed in the research should do so through a qualified representative of Canaccord Genuity (Australia) Limited
or its Wealth Management affiliated company, Canaccord Genuity Financial Limited ABN 69 008 896 311 holder of AFS Licence No
239052.

For Hong Kong Residents:

This research is distributed in Hong Kong by Canaccord Genuity (Hong Kong) Limited which is licensed by the Securities and Futures
Commission. This research is only intended for persons who fall within the definition of professional investor as defined in the
Securities and Futures Ordinance. It is not intended to be distributed or passed on, directly or indirectly, to any other class of
persons. Recipients of this report can contact Canaccord Genuity (Hong Kong) Limited. (Contact Tel: +852 3919 2561) in respect of
any matters arising from, or in connection with, this research.

Additional information is available on request.

Copyright © Canaccord Genuity Corp. 2020 – Member IIROC/Canadian Investor Protection Fund

Copyright © Canaccord Genuity Limited. 2020 – Member LSE, authorized and regulated by the Financial Conduct Authority.

Copyright © Canaccord Genuity LLC 2020 – Member FINRA/SIPC

Copyright © Canaccord Genuity (Australia) Limited. 2020 – Participant of ASX Group, Chi-x Australia and of the NSX. Authorized and
regulated by ASIC.
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All rights reserved. All material presented in this document, unless specifically indicated otherwise, is under copyright to Canaccord
Genuity Corp., Canaccord Genuity Limited, Canaccord Genuity LLC or Canaccord Genuity Group Inc. None of the material, nor its
content, nor any copy of it, may be altered in any way, or transmitted to or distributed to any other party, without the prior express
written permission of the entities listed above.

None of the material, nor its content, nor any copy of it, may be altered in any way, reproduced, or distributed to any
other party including by way of any form of social media, without the prior express written permission of the entities
listed above.
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