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816 Sensors and materials
Instrumentation, tools and services

Quantum communication

Quantum software

¢ Quantum computing

312

- . .

2016 2017 2018 2019 2020

Total
2010-2020
1,940m$

Le Lab Quantique (IS5 XDRABESM) FAN Y
https://sifted.eu/articles/investors-quantum-as-a-service/ rmt®
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m NMR & NV Center

lr-h-a.- b

rratrey
e

Le Lab Quantique (J35>ADEESF) AN (E.RDS
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QT founding and investment activity reached >$700 m in 2020
and are expected to grow further this year

Hot exhaustive i
—_— Number of start-ups founded = Raised start-up funding® = = Announced start-up funding?

S@o 1.,
" 'l;’a_h.q-t._..

Start-ups from 2019 and

later are likely still in stealth

6 0 mode, or not yet recognized

> 5 0 as QT companies by the
relevant platforms and

of total investment allocated Siperts

to hardware players

Number of QT start-ups foundad

:
5
E
»
£
-
=
i
B
3
2

1. Based an publc rmesiment data recorded in Prichbook; achsal irmsestmend is kely highoer
2 Public announcemants of magor deals; achual invesiment s Eialy higher

Souwrce: Pilchbook: Mckinasry analysis

©2021CRDS | McKinsey & CompanyL7R— k “The Quantum Technology Monitor” (202159H) XD
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Venture capital accounts for more
than half of QT investments, primarily
funding start-ups and scale-ups

Split of investments 2001-21, by investor type Split of VC investments, by deal type, 2001-21
(percent of total value) (percent of total investment value)
‘E%
Nearly 90% of
funding is
directed at
- established
498
| start-ups and
" scale-ups
(Series A, B,
and C)
Venture capital I Corporate’ Public? I Seed Series B
Acceleratorfincubator I Angel Private (other) ' Series C

1. Inchudes corporations, corporate venture capital, veniure-capital-backed companies, and private-squity-backed
companies nvesting in an exiernal star-up; dees net include corperations investing in imtemal QT pregrams
2. Includes govemments, soversign wealth funds, and universities

McKinsey & Companmy

©2021CRDS | 6 McKinsey & CompanyL7R— k “The Quantum Technology Monitor” (202159H) XD i
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Majority of investments are in US companies, followed by the

United Kingdom and Canada, driven primarily by private investors
Size of deals in QTs by primary investor type, 2001-21, $ millions?

Not exhaustive M Private Corporate? [l Public?

United States 1,937 120 I45 2,101

United Kingdom 639 333 |9 981
Canada 530 :155 658

European Union! (SS296 Igg 19

Other® 185 275
‘95 46

1, Bamand on Prchbook dati, mechodes announced doals for lanl, Adgd, Cambrdge Cluantum Compabing, aind Peuarbam, Aclual mreesieneid volorme in GTs w5 ooy eghor
2, Inchudes inrversbrments lrom conporabons and conporale venture capetal i exlernal sart-ups. Exchedes oorporale srvestments momlernal G programs

3 Includes invesimants by governments, sovensgn wealh unds and unremnsbes

4 mc}uclm Curcpoan I.Frmﬂ Switzerland and Norway

Sounon F'utchl'lm MK I‘r’-“-f-'u‘d‘rﬂ" McKrsey & Comguemy 1n

| McKinsey & CompanyL-7R—  “The Quantum Technology Monitor” (20214F9H) KX
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BFI2C1-F120 ETEE

N—F VIhk QKD,PQC (O>HJ)L [#ES BE T Dfth 85

FAUR 12} 5 1 1 1 57
hF4 5 | 1 29
1$UZ 11[}] 4| 1 28
Ry 3 | 1 13
ISVR 2[l 2 11
B | 2 10
AS5>4 1] 2 9
i 2 ifi 2 I 1 8
ARA> | 1 1 8
1>K 1 [ 2 1 7
A—ZRSUF 1 1 6
K—5> K 1 | 1 5
AR 1 1 2 5
1RSI 1 | 1 4
S HR—I 1 [ 1 4
a5t 42 18 13 2 3 204

Quantum Computing Report f:DS.

©2021 CRDS | 8 https://quantumcomputingreport.com/privatestartup/ Srmgti®
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The United States and Canada are most active in QC
Number of QCplayers, by country

Mot sxhaustive

I Geographic details on next slide

Public/

Number of QC players, e Incumbent government Academic
by country ) ‘Start-ups | companies organizations groups
Top 7

United States | 59 | 9 18 63

Canada 23 | 0 2 9

United Kingdom | 19 1 2

Japan e 0

France B 3

Gemany 7 1

=
a
3

i
—
=5

1 China | i 12

... and elsewhere’ | | L

57

1. These is imded trarspancney on commercial actnfy in Chena and 1o a lesaer catont for Japan W think Chinese aciraty n QT s i pnmanty theosgh gosremment-funded reseanch instiubons

Source. Press amd web reseanch, Mokinsey analyss

CRDS
©2021CRDS | McKinsey & CompanyL7R— k “The Quantum Technology Monitor” (202159H) XD Jr—
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Qiskit (by IBM) Py ®
Cirg+TFQ (by Google) ®
VIhOIT?
BRI Sw N | Braket (by Amazon) °
JA—L | pennylane (by Xanadu ®
(SDK) ylane (by )
Tket (by CQC) ®
Q# (by Microsoft) °
IBM °
. Google °
BnE - :
Rigetti °
IN—FRDIT7 -
(QPU) el ®
= Honeywell ®
QA~Y>> | D-wave °
©2021CRDS | 10 (% 202148 KRR CHIATRERBEORY, SEAMATAEERRINTVIED)
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N

(2K£) IBM, Google, Rigetti, qci
/= () Alibaba, &JEZF (Origin Quantum)
8BS (@) =48
(hl) D-wave?
- (k) IonQ, Honeywell
p—pm | 1275 | () EMEF (Qudoor)
=7 - () AQT (Alpine Quantum Technology)
a>Ea1—4 | .. (K) Intel
FEE (@) By
yiv (3#) Xanadu. PsiQuantum
NMR (th) =EfEfE (SpinQ)
&= ra (>X) Microsoft
e (h0) D-wave xwuxsFey
e (H) NEC xmEm/isxro>
15>0 : -
75> CMOS (B) B, E18. B2
e (H) NTT xae—L>hrrsoowss
(1) WEEF (Bose Quantum) xae-L>hrsoovsy

©2021CRDS | 11
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EA

bluegat

Jij

NTTS—%

QunaSys

INV—29)—Y

TA4YVIREHI—RX

SOI7A

i)

Amazon Web Service

Cambridge Quantum
Computing

Microsoft Azure

QC Ware

QuantiFi

Zapata Computing

© 2021 CRDS

12



1. BIRANRS F —FRDIRR - EFRLEEE

| EFXH—bFPvYvT (ER)

54V SEME e ||(EEREH | TLHESE
[BHH]

dJA4 VIR 2002/8 <J)LFI177JOty | 101~300 | 127 B2, =ZUF]

F—X DREESENSEF T, i
(LS A

bluegat 2008/12 |2F>E1—4ME | ~10 252 SBI-1>A~X
[FSDKi2fit A~

Jij 2018/11 | 7=——U>20<>> | ~10 244 S —J377.
DY I NI T RFE H 5 W EISEHERE.

ANRI

QunaSys 2018/2 SEF1>Ea1—450D | 11~20 306 2J0O—)0UL -7

VIO 7RHFE L-1>. ¥l
F1%E. ANRI

Quemix 2019/6 sEF1>E1—45D | ~10 300 JIC-VGI
VIO 7RHFE

SOOI T7A 2019/4 SF -0 | ~10 500 ZIN—=DX -
filiteE - HREAZT - ==
d>9)L

STARTUP DB
©2021CRDS | 13

https://startup-db.com/

CRDS
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QC start-ups continue to emerge across the globe, led by the United

States and the European Union
Number of QC start-ups, by region (today, and 2015 in brackets)

Mot sxhaustive

23(5)

59(15) =

1. These is imied trarspancney on oommencial acinly in Chena and 1o a losser exdent for dapan We think Chiness aciraly i GTs s pimanly theosgh gosemment-fundod ressanch inshihstons

Source. CapitaliQ), Crunchibasa, Piichbook, press seanch, Cuantum Compuating Roport, capert miberasews, Mckmsry analyss

"CRDS
©2021crRDS | 14 McKinsey & CompanyL7R— k “The Quantum Technology Monitor” (202159H) XD Jr—
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7ZILTUX

SDK

SFHW
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IBM
Google

rigetti
D:\Waue

The Quantum Computing Company ™
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oot W CWARE === JQBIt @0 & %Q*Branch
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CIMDR (s Yi 4Semei @ ABEJA TemaSiy

IN—RDI7 - -85 -EFITLOMOZOX
@ cone Honeywell (inted [ANNOND o @ mumy

Bl Tek

= : Raytheon

ZPASQAL & \( M_ang,« BBN Technologies Q —
BlueFors Yol AN KEYSIGHT () coaquanta

m TECHNOLOGIES '

NEC ©xrr J9SHEA  HITACHI A J COAXCO, LD,




1. BIRANRS F —FRDIRR - EFRLEEE

hEOEFI1>E1—FRI—MNPYVD

Russia
|
Kazakhatan
Mongolia
v e | —
- Kyrgyztan T .
2 e
yTek-) ’ -
AI — g .
) 2 -
. —~— e 3
L \ sua
Pakis, %
§ H i
= T— el .,__,_,‘,."
- N-?B T "B:._; r4-’/ -
Sl [P v
India ‘la“n:“k [ = q-’-:'d-"_, s / .
& = M“\J‘ L i_.m:;". N
\ Myanmar ".' ‘“"', 2T w1 s
‘ - ‘\ ~ L-nn ) .'. ; L
\ / \ Yh i~ S = -

https://d-maps.com/carte.php?num_car=1 1576

%tﬁ*ﬂ-iﬁ SpinQ

WWW.sping.cn

FENEERSERAT, 2018 8 AL, &tt : &,

B - WRADT RO Ny TE8F I E1—5%ZHFE. 115750
KAMAEZAWENMRAER, 22FEY bz cE—HARS
[SpinQ Geminil (70x40x80cm. 55kg) % 57 RJLTERSE L.
hE., &&. hFFOMEICHEEH EHRUSNTLD[4],. S

5000 R)LKHBOFEIMEZBRFE I DETEIERR SN TS,

https://www.discovermagazine.com/technology/a-desktop-quantum-computer-for-
just-usd5-000

©2021crRDS | 16

E*ﬂ%? Qudoor / Qike Quantum

http://www.qudoor.cn/

EFEHREFRABIRAT). 2016F4857. At : b5,
RN \A FON-DZ R LT DETFEERE. EFESHE
FOXPEFELSFRLEREDI7HIiZEE T . 20204E(C. DEX
BAA>Y NSy TEFIE1-SFDMKRHFEZRIE. 00
SEUEBYPIUSIURISY N IA—LFTTEDZIILA
v OMFESEN. PFEPYOA A NSy TEFIOEI1 -4
AbaQ-1%Z2021F(CHFTTIE.
https://mmxx.news/ja/science/10a688451a3c62757e0b4f92649e03b1.html

*Iﬁ%? Origin Quantum

https://qcloud.origingc.com.cn/

ﬁggmﬁs?ﬁ%ﬂ}iﬁﬂh\ﬁﬁﬂo 20174F9RE%II, At :
[=] o

FETHERDEFI>Ea1—9 1%, FERZEREFER
WP (FRIEEFHERERIRE) HSDREAT., 2F
A2 E21—SDIINRIVIRFEETSIRISY I — A
ERSBEZREN, BEEFCY MAVCEFIOtvY%E
10fE U ERR U TED. U5 RFIAT DEEFI004HE L
HwOBNTULB[3].

https://36kr.jp/114294/

W

K% E? Yuntao Quantum

Fh=EEFIRERAE. 201844 AL, &4t : F .

EFSTEOBR 77U —>3 > MAFE[5]. 20184 (C
[BayesforgeE FAIRRIRIE] ZUU—XU. WX - HEHKE

E DI N ZESDH TND, EFHE/\ 1T U RFTEICK

54[:?%%&5%&%?%'JX’J%E&%IH’S’—&“W T D,

BIZEEDEYE(Tao Yin)(EDJS5>0 D)L hATIELISEUE., HF

SD [ETFHENFE] KLERPIEL,

https://www.gtumist.com/post/9842 —
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IonQ (Latest, 1A> ~=wD) IBM (Guadalupe, #B{zE8=FEwW )

Volumetric Positioning - All Applications (Merged)
Device=iong_qpu_2 2021-10-06 22:16:39 UTC

231 Nar ™ a
Bems“‘m
22 4
21 - i
20 - 00 Volumetric Positioning - All Applications (Merged)
o onia® s 1.0 Device=ibmq_guadalupe 2021-09-22 23:48:42 UTC
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18 4 " \mauo I
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T. Lubinski, et al., "Application-Oriented Performance rC’RDS
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> IBM : 20234E(C1,121¥BEFEwW ~ > Google : 20294(C1,000,000471E =
(2020£9R) FEw b (202145H)

https://www.ibm.com/blogs/think/jp-ja/ibm-quantum-roadmap/ https://www.imagazine.co.jp/google-quantum202105/

y

> Origin Quantum (FKIREF) : 20254 > IonQ : 20284(C1,02477)LJUX
(C1,024¥B2FEw ~ (202159A8) SwosFEwY M (20205128)

P EBRBERN S SIESERIRAT (CAICT) *RREREZFIRI BICHDRDFTIEA—/ (=AY RE32:1TRIEE
[EFEHEABSHMITHRE (20214F)] £0 DEFEKR (=32, 7681VHEEFE Y bOEKRN ?)
AP AR TN AR W mounted-quantum-computer-for-data-centers-in-2023/
I . Plysical 1007 L
Lodgical |
o
144 -._
@
° e —
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kE IonQ XE QuEra

AU—F2RK - F1—TOREDR J\—)\—=RX « MITEDODRXST— KTV

SF—Kr7wvT, 20215108 (C % 7, 2021%F118(C170087 RILDESER
(SPAC, NYZEZ5ER5|Fh) EEbES

COMPUTING [INC.
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lonQ 1BM Honeywell Rigetti
e oo s G s Q tona
T. Lubinski, et al., "Application-Oriented Performance S. Ebadi et. al., "Quantum phases of matter on a 256-
Benchmarks for Quantum Computing", arXiv:2110.03137 atom programmable quantum simulator”, Nature
(2021). volume 595, pages227-232 (2021)

g

CRDS
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QComms start-ups continue to rise across the globe, led by the

United States and the European Union
Number of QCommes start-ups (excluding China), by region (today, and 2015 in brackets)

Mot sxhaustive

2021 @ 2015

Source. CapitaliQ), Crunchibess, Pilchbook, press seanch, Cuantum Compuating Roport, Expornt mteraess, MoKy anabyss

"CRDS
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The amount of players in QS has nearly doubled over the last 5

years; however, numbers are still modest
Number of QS start-ups (excluding China), by region (today, and 2015 in brackets)

Mot exhaustive

2021

10
13(8) =

3{1] .".'.' ‘]

(0) b
20 =

Source. Capitalil), Crunchibase, Pilchbook, press seanch, Cuanium Compuating Report, exper] mibersews, Mckmsey analyses

MekKinaey & Compaimy 3

"CRDS
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o | SOUTEC(HD ONA. | Muauans(ib), qt ' S—SUR), Imaging(3h),
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Qzabre(212), TRAREBH
Quantum
Flagship(EU)
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IonQ (CK) K&
« IBM QiskitzH7/R— & (2021F48) — 2PFOOU S RY—EXTERARIEE(IC

« TonQA'SPAC (#%ﬂUEHREH’JAH) i35, BHMEFREZEN U200/ RIL (20214F38) .
SoftbankMH&E (20214%6H) .

« EF/hNJ1—/A400F (HREK) O=F1>E1—45— 322FEwV M) #FEK (2020
#F10R8) .

https://iong.com/news/march-08-2021-iong-to-become-first-public-quantum-computer-company ;
https://jp.wsj.com/articles/softbank-and-iong-in-strategic-pact-on-quantum-computing-11623211563

Cambridge Quantum Computing () & Honeywell (k) BEF>
t 1 _g _o)éﬂ'l:\l'%*in!_L

« HoneywellD£F 1> E1—4—&iEF=ttHoneywell Quantum Solutions&Cambridge
Quantum Computingh {2 E fﬁé—\b BESHRatZiiI I E7FEKk (2021F6A)

https://www.honeywell.com/us/en/press/2021/06/honeywell-quantum-solutions-and-cambridge-quantum-computing-will-combine-to-
form-worlds-largest-most-advanced-quantum-business

Honeywell DEFI>E1—#—. 5128F/RU1—LEIEMN

« Honeywell DA A>&FEw ~ (10FEwv h) ZFHEUEEFI>E1—4— Model
H1T., 512&F/NJ1—ALZER UTcEFKEK (202143H) &

- HHOEFI>E1—459—-&EUTEEK

- 6MABITCAEDEF R 1 —AIC, Z2TILEFEY NI4T U5 +(399.991(8)%

https://www.honeywell.com/us/en/news/2021/03/honeywell-sets-new-record-for-quantum-computing-performance
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PHBER(C KDV IKZhR

o JERZEHOCEZE - IKEMMLAKL TS (2017-18T#I4800/&8MH)

s EF1E1 -T2 U TERFEISITRRAZHEEB(CTOS AT LR
- RERIE—IZBI KA

35
Public: Established by the graduates
of entrepreneurship programs (not Total
The 30 necessarily publicly organized) that (as of Oct. 2019)
1€ ) anyone can participate in.
quantum Q '
l - Sovogn oo g- 25> private: Established by someone who  Public
g()]d rush g £ are not related to the above. "
SR SR U 20
"‘;,' Unknown: The circumstances leading
— to the establishment is unknown.
O 15
==
10
5
unknown
*E. Gibney, "Quantum gold rush: the 0
private funding pouring into quantum 1999 2006 2007 2008 2012 2013 2014 2015 2016 2017 2018 2019

start-ups", Nature 574, 22-24 (2019).

Established in
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COUNTRY CENTRES OF
IRICLLILHRG THE EXCELLEMCE,
ELIGPTAN LGA APPLIED RAD
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Ausiealiy
Aastria

Canads

Melherlands
Mew Zealsnd
Horaay
Rizzsin
Sengapomn
Sauth Karss
Switzerland

Talwmn

United Arab
Emirates

United Kingdom

Linited Siataq
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