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Satellite services: broadband, satellite radio, managed services grew 12%, 7%, 7% respectively. Satellite TV, transponder

agreement sales decreased 3%, 4% respectively. Remote sensing imagery decreased 6%.
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Ground equipment: network, GNSS grew 17%, 4% respectively. Consumer decreased 1%.
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TenYear
Global Industry
Growth

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Growth Rate 1705 506 6% 18%* 10% 7% 3% 2% 3% 3%

Global satellite industry gr&#o in 2018, tracking worldwide

economic growth (3%) and U.S. growth (2.9%)

Prepared by *Reported since 2017 and including years beginning with 2012, ground equipment revenues include the entire GNSS segment:

stanealone navigation devices and GNSS chipsets supportibgdedat@mices in mobile devices, traffic informati
ERYLCE systems, aircraft avionics, maritime, surveying, and rail. 3
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Human
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Consumer Equipment
A Sat TV, radio, and broadband equipment
A GNSS standlone units & iwehicle systems
A GNSS chipsets (beginning with the 2017 repor
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$360B

Economy

Growth
2017

Ground Equipmen

$125.2B

Global Space

Satellite
SEIWEES

Network A Gateways A NOCs
Equipment A VSATs A SNG equipment /

Telecommunications \
A Television

A Telephone

A Broadband

A Aviation

A Maritime

A Road and Rail

Remote Sensing

A Agriculture

A Change Detection
A Disaster Mitigation
A Meteorology

A Resources

A Earth Science

Space Science
National Security

Satellite Manufacturing
Launch Industry

$277.4B

Satellite
Industry

(77% of Space
> Economy)

O A )

Growth
2017 1

2018

* Includes government civil and military space spending by 70 countries and international organizations (E3A) using published
** Includes commercial cargo missions to ISS and other human spaceflight projects, about $2B
Acronyms: Network operations centers (NOCs), satellite news gathering (SNG), very small aperture terminal &SAT) equipment,
global navigation satellite systems (GNSS)
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Operational Satellites
by Function and Mass Class

NonProfit Communications (<1%)

Space Observation (<1%)

Scientific

Military Surveillance

5%

Navigaion % .

)
Total Operationg
Satellites

Commercial Communications

Government
Communications

Remote Sensing
Unknown/Classified

Extra Heavy7,000+ k) %)
Heavy(5,4067,000 kg)

Pico(0.11 kg)
2

Nano

(1-10 kg)

22%  gsatellites by

Mass Class

(total mass

~3,300MT.

Medium

Preparsd by: 00 ko
) (16200 kg)
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Mini(206600 kg)
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Small(6061,200 kg)

Large
(4,205,400 kg)
Active

Intermediate

@soe200k) COUNtries (some in regional consortia)

A Estimated as of December 31, 2018
A Number of satellites increased 67% over 5
years (from 1,261 in 2014)

» Satellites launched 202@18 increased 243%
over previous 5 years
» Average 210/year
» Due mostly to snvaty small satellites in
LEO (<1,200 kg)
» Total satellite mass in orbit about 3,300 metric tons

» Averageperational lives of larger (mostly
communications) satellites becoming longer,
exceeding 15 years; 272 active satellites launched
before 2003

» 558 active satellites in GEO (27 more than in 2017,
mostly providing communications services)

A 2,100 satellites operated by entities from 68

» Cumulatively, organizations from 86 countries have
deployed at least one satellite since 1957

A U.S. entities operate 849 satellites, some in

(1,202,500 kg)

partnership with other nations
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Number of Operational GEO Satellites
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Fixed Broadband Availability:
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FCC Fixed Broadband Availability by Household, 2018
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HughesNetGen 5 US Broadband Coverage
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A{FO0StEtA0S ONRPIROFYR 61 a 0KS sigiy theaftaiiath bflthé 1
hurricanes and must be fully implemented across the island to build a truly resilient and
O2YyYySOUSR t-ldgd dGddpemativadi2 Buerto Rico

Percent Cell Sites Out-of-Service By County

Public Safety Answering
Points Utilize Satellite
Phones as Backup

95% of cell sites in Puerto C
Rico and 77% of cell sites in
the Virgin Islands were
taken out by Hurricanes
Irma and Maria in Fall 2017

Handheld terminals,
portable Very Small
Aperture Terminal (VSAT
antennas, and temporary
fixed installations can be
rapidly deployed

Residents ilGuayamaPuerto
Rico, queued for access to the
only working phone in the
town after Hurricane Matria,
satellite phone aDerkes
Pharmacy
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A Satellites provide vital weather
forecasting before disaster
strikes

A Satellites image the entire Earth
daily at 1m resolution

A Synthetic Aperture Radar can
see through clouds/flooding

A Remote sensing companies
participate in the International
Charter Space and Major
Disasters and work with =y
organizations such as Y s
Humanitarian OpenStreetMap

Hurricane Florence before (optical) and after (Synth
Aperture Radar)
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Satellites will play a large role in 5G due to their
global reach, contributing to the Internet of
Things/communications on the moveunkingand
headend feed, backhaul and tower feed, and hybrid
multiplay
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HughesNeGpot Beam Coverage over North
America
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Constellations

Purpose
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10T
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Broadband
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Satellites
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Satellites under contract,

A Total 48 commercial GEO satellites reported under contract, in various R&D planned to launchin 2018 T 2022
or construction phases

I 27 conventional w/b satellites, predominantly for video distribution and
broadcasting

I 21 HTS mainly for broadband connectivity

I Expected to deploy in 2018 +2022

I Total capacity of at least 5,000 Gbps

I More satellite orders anticipated to be announced with similar deployment

timeframe
A Estimated 1,400+ HTS planned for deployment by NGSO prospective Satellite capacity under contract,
constellation operators planned to deploy in 2018 1 2022, Gbps

I Focusing on global low latency broadband connectivity
I Potential capacity approaching 25,000 Gbps

A Numbers reflect published plans of satellite operators with satellites under
manufacturing contracts or announced in-house manufacturing plans; no
adjustment made for likelihood of deployment
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