v Smallsats in Context: Deployment Trends and Outlook it @esmesr

Suite 800

BRYLE Primary Author: Nick Boensch Graphics and Support: Phil Smith S in T

space and technology

703.647.8078 voice

34" Annual Small Satellite Conference, Logan, Utah, August 1-6, 2020 SSC20-P1-24 703.647.8250 fax  brycetech.com
" - o Commercial Smallsats by Use
2019 Smallsat Highlights Commercial Smallsats - LOOKING
Scientific SSRGS 1 09 k average sFmallsze181n§azs, nearly 2x commercial smallsa ks launched' 100% _300 I ;I)ther/Unknown FORWARD.
g Remote g increase from 2018, 6x increase 899 .015-2019 3 WHAT TO WATCH
E 80% 5 s
g Business
o of launches included smallsats, ?": [k i"
4 5 /o nearly doubling from 24% in 2012 68% for remote sensing § 60% § 243 ou tcomes
389 2 sow 150 3 e X Smallsat business ventures of all
Smallshat; £ ;a’ smallsats types continue efforts to prove
Launche dedicated smallsat launches, almost . ‘:“: w0 = bawmees) In <013 both their business models and
28 half by Chin: 819, manufactured by U.S. companies § = : their ability to generate
g 2% N B, E significant revenue. Financial
o . B o 21% 3 outcomes of today’s smallsat
C t Eﬁ?ﬁéﬁnt 5 7% {)afusnncnﬁlésr%tjiiﬂched by U.S. 700/ owned by Planet, Spacex, Spll'e Global . s companies will impact the long-
O (largest smallsat operators) term smallsat market
Smallsats by Use
- Remote Sensing - Technology Development -Communications - Scientific Other/Unknown === Number of Smallsats
. . . Communications
Smaller satellites are of increasing Government Smallsats Total Number of Government Smallsats (2012 —2019) :
interest; more widely used in recent Government Smallsats Constellations
ears Femto 0.01 - 0.09 . Smallsat telecommunications
y 2 Pico 0.1-1 operators have said they plan
Bryce's Smallsats by the Numbers = Nano 1.1-10 government smallsats launched, o to lau::\ch tel{ns <t>f |:Ih9tgs?nds
. . . . ; 2 - of smallsats. Initia
presents historical information on 5 M 11-200 353 2012-2019 5 Gowh  Bowt deployment of the;e'large
smaller satellites launched 2012-2019 S'::::l ;‘:1_‘16::0 : Norvoy sngpore constellations will dominate
(regardless of operational status) Medium 1201 - 2.500 : prvived i smallsat activity in the next
- - 201 -2, 3 8 O/ owned by U.S. government E » B e R e few years
DEflnltlon USEd here, 600 kg and Under, INEEFmEdIAEe S TS e o (about 1/3 NASA) uf Israel Colombia
> Large 4,201 - 5,400 2 & United Kingdom Malaysia
reflects the fFive smallest mass classes Heavy 401 - 7000 g poland Kazakhstan
defined by the FAA TR, e , , © el e Small L I
' s . | governments (including Europe) Sadirabia  Palistan Mmatl Launc
Smalisat’or ‘very small satellite" are e 42 own smallsats . ; - Vehicles
often used to refer to smaller satellites 0 r R L BFades Bozens af newsmatliizunch
USA China Russia Japan India Germany Europe Taiwan vehicles (many <500kg capacity)
: are in development to launch
percentage of Launches With Smafisats Number of Academic Smallsats by Institution SImalsats. Governments are
Smallsat Trends (2012 - 2019) ° o increasingly interested in
- — ACBdEITIIC d nd NOI'I-PI"OfI t Sma llsa tS Academic and Non-Profit Smallsats small launch vehicles.
S = 18 Among commercial customers,
— ° competition From larger vehicles

100 16

_ smallsats launched by academic (348) and
459 non-profit (111) organizations 2012 - 2019

and uncertainty in smallsat
business cases will shape the
market

Nearly 190 academic operators

14

launched smallsats 2012 - 2019

35%

80

30%

60 25%

- ...80% for technology development

“ Orbital Debris
: Large smallsat constellations
e raise concerns about orbital
i . . .. debris. How businesses and
° 2 42 academic (189) and non-profit (53) organizations policy makers respond to debris
- own smallsats (often only one or two) : risk will be a trend to watch

Total Number of Launches
[+,

40

Number of Academic Smallsats

sjes)jews Yjim saydune Jo abejuadiad
E -9

20

N

Kyushu Institute  Technical University of California Nanyang San Jose State Tsinghua University of i n 2 02 0
0 0% of Technology University of Colorado at Polytechnic Technical University University Toronto
2012 2013 2014 2015 2016 2017 2018 2019 Berlin Boulder State University  University

w== Launches Without Smallsats ™ Launches With Smallsats ===Percentage of Launches With Smallsats

Bryce Space and Technology iInfo@Dbrycetech.com analytics + engineering @BryceSpace Tech www.brycetech.com




