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Constellations of hundreds of small, interconnected satellites are 

increasingly being deployed to provide internet connectivity to remote and 

rural areas, environmental monitoring services and asset tracking. This 

report, which is the second in a sequence of three on mega-constellations, 

explores why these networks of satellites are deployed. It also profiles 

several existing and proposed constellations, including those being rolled 

out by companies that have recently listed in the United States via the 

special purpose acquisition company (SPAC) route.   

Bridging the digital divide  

Using satellites to provide connectivity to remote parts of the Earth’s surface and for 

remote observation applications is nothing new. However, while satellites 

historically have been launched into geostationary orbits (GEOs) so that one large, 

complex satellite can cover almost one-third of the Earth’s surface, newer 

constellations deploy smaller satellites in low-Earth orbit (LEO), much closer to the 

Earth’s surface. Operating in LEO removes latency issues when sending large 

amounts of internet data and is critical to other activities such as controlling an 

autonomous vehicle, online gaming and stock trading. Constellations of LEO 

satellites are being deployed to reach the estimated four billion people globally still 

without internet access. 

Emergence of mega-constellations   

Many more LEO satellites are required than GEO ones to provide similar coverage 

of the Earth’s surface. The shift to LEOs is thus driving a rapid increase in the 

number of satellites launched each year. Until 2019, which is when SpaceX started 

to launch its Starlink satellites into LEO, the highest number of satellites launched 

in a single year was 143 in 1967. However, nearly 1,200 satellites were launched in 

2020, and 1,778 satellites and spacecraft in 2021. Driven by the deployment of 

mega-constellations, this accelerated rate of satellite launches is expected to 

continue over the next decade. For this to happen, the cost of building and 

launching satellite platforms and their payloads needs to be substantially reduced, 

so that provision of services via mega-constellations of LEO satellites is 

economically viable. The third and final report in this series will explore how the 

space industry is adapting to this challenge. 

Attracting investment 

We have not attempted to provide an exhaustive list of companies involved in the 

satellite market in this report. Instead, we provide profiles of the five projects 

(Amazon’s Project Kuiper, Guo Wang/China SatNet, OneWeb, SpaceX’s Starlink 

and Telesat’s Lightspeed) that are collectively expected to account for over half of 

the satellites launched over the next decade and five companies (AST 

SpaceMobile, BlackSky, Planet Labs, Satellogic and Spire Global) that have listed 

on the New York Stock Exchange in 2021 and in 2022 so far via merger with a 

SPAC. 
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Communication links across the globe 

Connecting the unconnected 

The world’s first domestic communications satellite, Anik A1, was launched in 1972. It enabled 

Canadian communications company Telesat to transmit TV broadcasts to the northern parts of 

Canada. Since then, communications satellites have been deployed to provide connectivity to other 

remote parts of the Earth’s surface including the oceans, as well as to areas where the density of 

population makes it uneconomic to deploy terrestrial fibre broadband networks or mobile phone 

towers. Satellites also provide connectivity in situations where other communications networks have 

been destroyed by a natural disaster such as a hurricane or human activity such as an invasion. 

While the first satellites were used for TV broadcasting, as consumers’ communications needs have 

become more demanding, satellites have started to be used to provide broadband, voice, data and 

video services as well. For example, Telesat launched Anik G1 in 2013 to provide direct-to-home 

TV in Canada, additional capacity for broadband, voice, data and video transmission in South 

America, and to support government applications across the Americas and much of the Pacific 

Ocean, including Hawaii. 

Exhibit 1: Video explaining benefits of internet via satellite for rural populations 

 

Source: Amazon News 

According to Statista, as of April 2022, there were five billion internet users worldwide, representing 

63% of the global population. That means that there are still around three billion people who are 

disadvantaged by not having access to online services such as learning programmes, real-time 

information on crop prices, online shopping, social media or online entertainment. There is also a 

significant proportion of people in rural areas who do have internet access via satellite but it does 

not provide adequate download rates. This unserved and underserved proportion of the population 

represents a highly attractive market opportunity. Given that networks of satellites and other aerial 

platforms present a way for Amazon, Facebook and Google to sell their services to another four 

billion potential consumers, it is not surprising that all three giants have looked at creating their own 

networks of interconnected satellites, unmanned aircraft or balloons, although only Amazon 

appears to be proceeding with the roll-out of its own network.  

https://www.youtube.com/watch?v=IIos1LjCgCc
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Monitoring the entire globe  

Satellites are also used for remote monitoring applications such as tracking shipping containers, 

using information on crop growth and predicted weather patterns to advise on the amount of water 

and fertiliser to apply to specific areas of fields, measuring the rate at which forest cover is 

disappearing, checking on the reclamation of former mining sites, validating insurance claims, 

identifying high-polluting factories, predicting the route of hurricanes and assessing the damage 

caused by earthquakes. Data from the Union of Concerned Scientists released in January 2022 

show that there were 4,853 satellites in operation, including both military and government satellites, 

of which 3,135 were being used for communications and 1,052 for Earth observation. LEO solutions 

are ideal for remote monitoring applications because, depending on the location and number of 

satellites, constellations can provide global coverage and near real-time information to support 

decision making. Secondly, being closer to the Earth’s surface means that the on-satellite detector 

electronics do not need to be as complex, because the signals being detected are stronger. The 

signal transmitting collated data back to Earth does not need to be as strong, reducing the amount 

of power required. For applications such as asset tracking, the transmitters attached to assets do 

not have to emit such strong signals, so these tracking transmitters consume less power and cost 

less than those for terrestrial networks. 

Exhibit 2: Video showing benefits of remote monitoring 

 

Source: BlackSky 

Reducing latency to support autonomous vehicles and online 
gaming 

Until SpaceX started launching its Starlink satellites in 2019, most communications satellites were 

located in GEOs where each satellite stays in the same place above the Earth, greatly simplifying 

the positioning of satellite dishes. The laws of physics mean that GEO satellites must be 36,000km 

from the planet’s surface. At this height, a single satellite is able to transmit signals to around one-

third of the Earth’s surface, so very few satellites are required for global coverage, but the distance 

from the Earth’s surface means that signals take around 540 milliseconds (msecs) to go from a 

ground station to a GEO satellite and back. This high latency rate is not suitable for internet 

transmission, particularly online gaming, stock trading and other real-time applications. It also 

means that it is too dangerous to use the service for controlling driverless vehicles. Latency is not 

typically an issue for remote monitoring applications, other than those tracking hypersonic missiles. 

https://www.youtube.com/watch?v=BgilnEFP0ks
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The latency issue may be solved by locating satellites nearer the Earth in either medium Earth orbit 

(MEO), for example GPS navigational satellites at an altitude of c 20,200km, or LEO, which is 

typically 400–1,400km above the Earth’s surface. The latency period for a satellite in LEO reduces 

to around 25msecs for a round trip, which is similar to cable or fibre systems. However, because of 

their low altitude, LEO satellites can only transmit and receive signals from a small area (about 

1,000km radius) as they pass overhead, completing each orbit in around 90 minutes. This means 

that many satellites, known as a satellite constellation, need to be in orbit simultaneously to provide 

global coverage in real time, rather than having to wait until a single satellite has completed its orbit 

and is back overhead. One of the first LEO constellations was the Iridium system, operated by 

Iridium Communications (IRDM:US), which uses 66 interconnected satellites to provide voice and 

data coverage on a global basis. The first Iridium satellites were launched in 1997. Contemporary 

LEO constellations are much larger, to cope with the volume of data being transmitted. For 

example, SpaceX’s Starlink system (see below) already has over 2,300 satellites in orbit. 

Scaling the market 

Demand for connectivity and remote monitoring services over satellite is driving a rapid increase in 

the number of satellites being launched each year. According to Statista, between 1957 (which is 

when Sputnik 1, the first artificial satellite, was launched) and 2019 (which is when SpaceX started 

to launch its Starlink satellites) the highest number of satellites to be launched in a single year was 

143 back in 1967. However, nearly 1,200 satellites were launched in 2020, according to the 

Satellite Industry Association and 1,778 satellites and spacecraft in 2021 according to 

CosmoQuest. We believe that this step change is partly attributable to the substantial reduction in 

launch costs enabled by SpaceX’s introduction of reusable launch platforms. The accelerated rate 

of satellite launches is expected to continue over the next decade. According to a report published 

by Euroconsult in December 2021, there will be an average of 1,700 new satellites launched each 

year between 2021 and 2030. This market growth is predicated on the deployment of mega-

constellations as five projects – Amazon’s Project Kuiper, Guo Wang, OneWeb, SpaceX’s Starlink 

and Telesat’s Lightspeed – which will account for 58% of the total number of satellites launched.  

The Satellite Industry Association notes that satellite services – which includes telecommunications 

and remote sensing – totalled $117.8bn in 2020, of which satellite broadband revenue was $2.8bn 

and remote sensing revenues $2.6bn. Revenues attributable to ground equipment totalled 

$135.3bn, satellite manufacturing $12.2bn and commercial launch services $5.3bn.   

As we will discuss in the third report in this series, the technical challenges associated with 

operating a LEO constellation, such as handing over signals from one satellite to another as they 

pass overhead and providing high-speed optical links between satellites, appear to have been 

overcome. However, we note that the five mega-constellations listed above will account for 58% of 

the satellites launched, but only 10% of the revenues attributable to the satellite manufacturing and 

launch industry. This supports our view that the mega-constellation business model is only 

workable if the cost of infrastructure, both on the ground and in space, can be reduced sufficiently 

to offer internet packages at rates comparable to those that can be achieved by fixed and mobile 

networks, and time to market. (The third report in this series will explore how the space industry is 

adapting to this challenge.) 

Current programmes  

As noted above, the rapid growth in the number of satellites in orbit is based on the successful 

launch of mega-constellations. We describe some of the most significant of these in this section. 

These include ‘internet-in-the-sky’ proposals from global giants Amazon and SpaceX. We also 

profile some smaller, less well-publicised projects by established space communications and 
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imaging companies, as well as companies that have recently gone public through mergers with 

SPACs. These constellations are summarised in Exhibit 3.  

Exhibit 3: Active and proposed LEO constellations  

 Proposed 
number of 

satellites 

Satellite 
mass 

Transmission frequency Launch 
date 

Application 

Amazon’s Project Kuiper 3,236 N/A Ka uplink, K downlink N/A Internet 

AST SpaceMobile 168 1,500kg Q/V band (33–75GHz) backhaul links to gateways 2022 
onwards 

Mobile phone 

BlackSky <30 56kg 2.0–2.1GHz uplink (S-band), 8.0–8.2GHz downlink (X-band) 2018 
onwards 

Earth observation 

Guo Wang/China SatNet 12,992 N/A N/A N/A Internet 

Iridium 66* 800kg 1.6GHz (L band) uplink and downlink, 23.2–23.4GHz (Ka band) 
links between satellites 

Last launch 
2019 

Voice and data 

OneWeb 6,372 c 125kg Ku-band links between the satellites and user terminals. No 
links between the satellites 

2019 
onwards 

Internet 

ORBCOMM c 30 172kg 137–138MHz downlink, 148–150MHz uplink 2014–2015 IoT 

Planet Labs 200+ 5kg 8.0–8.4GHz (X-band) downlink, 2.0–2.1GHz (S-band) uplink 2013 
onwards 

Earth observation 

Satellogic < 90 c 40kg 8GHz downlink and 2GHz uplink 2013 
onwards 

Earth observation 

SpaceX Starlink 12,000+ 260kg Ku-band and Ka-band. Optical links between satellites 2019 
onwards 

Internet 

Spire Global 90+ 4kg 8.0–8.4GHz (X-band) downlink, 2.0–2.1GHz (S-band) uplink 2014 
onwards 

Earth observation 

Telesat Lightspeed 198 c 750kg Ka-band. Optical links between satellites 2018 
onwards 

Internet 

Source: Edison Investment Research. Note: *Excluding spares in orbit.   

Amazon’s Project Kuiper  

Amazon (AMZN:US) is planning a constellation of 3,236 LEO satellites that will provide low-latency, 

high-speed broadband connectivity to unserved and underserved communities around the world. In 

April 2022, Amazon announced that was purchasing up to 83 launches from Arianespace, Blue 

Origin and United Launch Alliance (ULA) to put most of the constellation in place over a five-year 

period. While Amazon did not disclose financial terms, it advised that it would be spending billions 

of dollars on these contracts as part of the constellation’s $10bn overall cost. It is not clear when 

any of these launches will take place, since they are all scheduled on launch vehicles that have yet 

to enter service. Arianespace’s and ULA’s s new launch vehicles are scheduled to enter service 

during 2022, while the new Blue Origin vehicle will enter service after that. The recently announced 

launches are in addition to nine launches on the well-established Atlas V platform, which Amazon 

purchased from ULA a year ago. Amazon has not launched any Kuiper satellites yet. It intends to 

launch two prototype satellites later this year. Amazon will need to have half its satellites in orbit by 

July 2026, the rest by 2029, if it is to retain its licence awarded by the Federal Communications 

Commission (FCC) in July 2020. Even though it has yet to launch a single satellite, in November 

2021 Amazon filed an application with the FCC to operate an additional 7,774 LEO satellites to 

expand the capacity and range of its first-generation system. 

AST SpaceMobile 

AST SpaceMobile (ASTS:US) listed on the New York Stock Exchange in April 2021 through a 

merger with a SPAC. It intends to put 168 satellites into low orbit to create a space-based cellular 

broadband network, serving the five billion phone mobile users who do not have permanent 

terrestrial coverage. Its satellites could provide the main mobile signal for areas of the developing 

world with limited or no wireless and mobile infrastructure, as well as filling in coverage gaps in the 

developed world where existing mobile signals drop out. Its BlueBird satellites are designed to 

provide broadband internet directly to mobile phones without the need for any additional hardware 

or software on a handset. The group’s first satellite, BlueWalker 1, which was launched in 2019, 
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proved that it was possible to connect directly from the satellite to mobile phones. The group’s 

second satellite, BlueWalker 3, is scheduled for launch this summer on a SpaceX Falcon 9 vehicle 

and will test out a 693 square-foot phased array antenna, completing the development phase of the 

satellites. AST has recently announced that it has received an experimental licence from the FCC, 

covering space-to-ground testing from BlueWalker 3 to Texas and Hawaii. AST SpaceMobile has 

also made payments to SpaceX relating to the launch of the first two BlueBird satellites. It intends 

to launch its first commercial satellites in 2023. The target is to achieve substantial global mobile 

coverage by the end of 2024, after having launched of a total of 110 satellites, and then extend this 

to multiple input multiple output (MIMO) functionality during 2025, by increasing the constellation 

size to 168. 

Exhibit 4: Video of Vodafone's chief technology officer describing AST SpaceMobile’s 
services 

 

Source: Planet Labs 

BlackSky Technology 

BlackSky (BKSY:US) listed on the New York Stock Exchange in September 2021, also through a 

merger with a SPAC. BlackSky uses its constellation of LEO satellites, 14 as of April 2022, as well 

as satellites in its partners’ constellations, to collect geospatial intelligence. While not quite real-

time, its satellites average 60 minutes between revisits. The data collected populates BlackSky’s 

proprietary data lake and platform and is analysed using artificial intelligence (AI) techniques to 

provide customers with commercially valuable insights. 

Facebook 

Facebook (FB:US) launched an experimental satellite with broadband potential in late 2020. 

However, it has stated that it is not planning to become a provider of satellite connectivity or to 

launch a constellation of satellites.  

Guo Wang/China SatNet 

In 2021, the Chinese government created a company dedicated to creating and operating a 13,000-

satellite broadband constellation, Guo Wang. This follows the submission of spectrum allocation 

filings to the International Telecommunication Union (ITU) in September 2020, relating to the 

construction of two constellations totalling 12,992 satellites. 

https://www.youtube.com/watch?v=MT8AAOSxMuk
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OneWeb 

OneWeb’s plans to deliver more than 375Gbps of high-speed, low-latency internet capacity to 

remote and under-connected locations across the globe from 2020 onwards stalled, when it was 

unable to complete a financing round intended to fully fund the company through its deployment 

and commercial launch. Following its rescue from bankruptcy by the UK government and 

communications firm Bharti Global in 2020, the company has continued to roll out its network of 

LEO satellites for delivering connectivity. As of March 2022, it had 428 LEO satellites in orbit, which 

is 66% of the proposed first-generation constellation. It had already activated service via its network 

at the 50th parallel and above. OneWeb’s launch programme was temporarily put on hold in early 

March this year, when Russia removed a Soyuz rocket containing 36 OneWeb satellites from its 

launch pad in Kazakhstan. OneWeb has subsequently entered into agreements with New Space 

India, which is the commercial branch of the Indian Space Research Organisation and with SpaceX 

that will enable it to resume its launch programme. 

Exhibit 5: Video explaining how OneWeb’s system works 

 

Source: OneWeb 

The second-largest investor in OneWeb (23% stake in October 2021) is Eutelsat Communications 

(ETL:FP). Eutelsat was founded in 1977 and currently operates a fleet of more than 30 GEO 

satellites and associated ground infrastructure. It serves clients in the video, data, government, 

fixed and mobile broadband markets, for example, broadcasting over 7,000 television channels to 

one billion viewers. Since consumers are increasingly turning to internet streaming services such as 

Netflix for content, in September 2019 the group announced plans for its ELO (Eutelsat LEO for 

objects) constellation, which was intended to offer global IoT coverage, enabling objects to transmit 

data, irrespective of their location. The project was originally intended to commence commercial 

service with four small satellites scheduled for launch in 2020 and 2021, with potential expansion to 

25 satellites. However, during 2021, Eutelsat invested US$715m in OneWeb, following which, in 

March 2022, the two companies announced a global, multi-year distribution partnership agreement 

preparatory to Eutelsat, offering OneWeb services to key verticals including maritime, aviation, 

enterprise, telcos and government. The announcement stated that the agreement also paves the 

way for the companies to work together on developing combined GEO/LEO connectivity solutions, 

indicating that Eutelsat’s plans for developing its own LEO constellation have been shelved.  

https://www.space.com/indian-space-research-organization.html
https://www.youtube.com/watch?v=8_kytEDxC0A
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ORBCOMM  

ORBCOMM’s solutions enable businesses to maintain contact with their remote assets via cellular 

and satellite networks, thus achieving improved operational efficiency. The company has over 2.2m 

subscribers to its services in industries including transportation, warehousing and inventory, heavy 

equipment, natural resources, maritime and government. Global coverage is provided via 

ORBCOMM’s own LEO constellation and Inmarsat’s GEO satellites. ORBCOMM’s own LEO 

constellation is dedicated to machine-to-machine (M2M) transmission. More than 90% of the 

communications traffic is handled by 12 newer OG2 satellites, which offer up to six times the data 

access and up to twice the transmission rate of OG1 satellites, of which around 20 are still 

operational. ORBCOMM delisted from NASDAQ in April 2021, when it was acquired by GI Partners, 

a US-based investor in data infrastructure businesses. 

Planet Labs  

Exhibit 6: Video describing Planet Labs’ services 

 

Source: Planet Labs 

Planet Labs (PL:US) listed on the New York Stock Exchange in December 2021, through a merger 

with another SPAC. It has over 200 Earth-imaging satellites in orbits that enable it to line-scan the 

Earth’s surface every day. The images collected, which typically cover areas of 24×7km, are stored 

and analysed to monitor changes and identify trends. This information is used in applications as 

wide ranging as checking on crop growth in fields, preventing deforestation, gaining early warning 

of pipeline failure, determining the extent of flood damage and detecting attempted insurance fraud. 

Planet designs and builds its satellites in-house. The current generation of ‘Dove’ satellites are 

small, only 10×10×30cm in size. Planet is able to modify the satellites to respond to customer 

needs and get these in orbit quickly, because it typically launches new satellites every three or four 

months. The next generation ‘Pelican’ satellites will be more complex and provide higher resolution 

imagery. Planet will equip its 32 Pelicans with radio frequency inter-satellite links to speed up data 

delivery (see the third report in this series for more on inter-satellite links.) It intends to equip future 

generations of satellites with optical links to give faster data transfer. Subject to receiving FCC 

approval, Planet Labs intends to start launching the Pelican satellites in early 2023. 

Satellogic  

Satellogic (SATL:US) listed on the New York Stock Exchange in January 2022, through a merger 

with another SPAC. Satellogic also offers Earth observation data, which it collects using its own 

constellation of satellites. Following a successful launch in April 2022, it has 22 satellites in orbit. 

Satellogic aims to differentiate itself by manufacturing its satellites in-house, which it hopes will 

bring significant cost advantages. Its satellites are designed with a three-year lifecycle, meaning 

that it refreshes one-third of the constellation each year with up-to-date technology.  

https://spacenews.com/planet-pelican-details/
https://www.youtube.com/watch?v=XDftStOPevM
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SpaceX Starlink    

SpaceX received approval from the FCC in March 2018 for a constellation of nearly 12,000 LEO 

satellites. The FCC subsequently asked the ITU to allocate spectrum for 30,000 more. As of April 

2022, more than 2,300 satellites had been launched, making SpaceX the largest satellite operator 

in the world. SpaceX launched 10 Starlink satellites with laser crosslinks to polar orbit in January 

2021, its first with the capability, so it did not need ground stations over the poles. From September 

2021 onwards, all Starlink satellites should have been fitted with optical communications that allow 

them to share data with each other, ensuring that customers will never lose service. In February 

2021, Elon Musk noted that SpaceX would spin-off and float Starlink, once it was possible to predict 

cash flow ‘reasonably well’. The company has still not filed the paperwork with the SEC to begin the 

process. Starlink has already started to deliver internet services and intends to launch a higher 

throughput service for business users with download speeds of 150–500 megabits per second and 

latency of 20–40ms in Q222. As of March 2022, Starlink had around 250,000 subscribers.  

Spire Global  

Spire Global (SPIR:US) listed on the New York Stock Exchange in August 2021, again through a 

merger with a SPAC. The company was formed in 2012 and is a data and analytics company 

headquartered in California that collects data from space using its constellation of over 90 

operational Lemur nanosatellites, which are designed, built and operated in-house. The satellites 

collect data using a range of on-board sensors and apply machine learning algorithms to predict 

what will happen in future. The information is used for global ship tracking, for example checking on 

illegal fishing, supporting search and rescue endeavours, assisting insurance investigations and 

preventing piracy or smuggling as well as tracking flights in remote areas and for weather 

monitoring.  

Exhibit 7: Video showing Spire's satellite engineering facility in Glasgow, UK 

 

Source: Spire Global 

Telesat 

Canadian headquartered Telesat (TSAT:US) launched the world’s first commercial domestic 

communications satellite, Anik A1, in 1972. It already has a fleet of 14 GEO satellites, providing 

connectivity to airlines, broadcasters, governments, shipping lines and enterprises with sites in 

remote locations. It intends to supplement this with a network of 198 LEO satellites with a combined 

capacity of 10 terabits per second Telesat believes it will need to expand this constellation, named 

https://spacenews.com/telesat-to-order-90-fewer-satellites-for-leo-constellation/
https://www.youtube.com/watch?v=GlNYsRsVLIk


 

 

 

Internet in the sky | 17 May 2022 10 

Lightspeed, over time to satisfy demand and has submitted proposals to the FCC covering up to 

1,671 satellites. The system will use optical inter-satellite links to connect locations anywhere on 

Earth via a single network. The company’s first LEO satellite was launched in January 2018. Telesat 

had planned to commence polar launches in 2022 with full global services available in 2023, but 

supply chain issues have pushed back the constellation’s planned roll-out date. Telesat became a 

public company in November 2021, following a merger with majority shareholder Loral Space & 

Communications.  

Other notes in this series  

All seeing eye-in-the-sky: a review of how governments are increasingly investing in 

constellations of many interconnected small satellites to provide timely information about military 

threats on a global basis, to support humanitarian rescue efforts, to monitor climate change and to 

prevent smuggling. (Published 9 May 2022) 

A new paradigm for space: an exploration of how mega-constellation roll-out requires changing 

the manufacturing paradigm from expensive, bespoke satellites to platforms and payloads that can 

be manufactured and launched in their thousands. (Upcoming) 

While not part of this series of reports, the role of mega-constellations in communicating data and 

providing information on a global basis about activity on the Earth’s surface are discussed in 

Edison’s recent webinar The industrialisation of space and an associated interview with Mynaric. 

  

https://www.edisongroup.com/sector-report/all-seeing-eye-in-the-sky/
https://www.edisongroup.com/edison-tv/webinar-the-industrialisation-of-space/
https://www.youtube.com/watch?v=O8NCZdjJPlQ
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intended only as a “class service” provided by Edison within the meaning of the FAA (i.e. without taking into account the par ticular financial situation or goals of any person). As such, it should not be relied upon in making 

an investment decision. 

 

United Kingdom 

This document is prepared and provided by Edison for information purposes only and should not be construed as an offer or sol icitation for investment in any securities mentioned or in the topic of this document. A 

marketing communication under FCA Rules, this document has not been prepared in accordance with the legal requirements designed to promote the independence of investment research and is not subject to any 

prohibition on dealing ahead of the dissemination of investment research.  

This Communication is being distributed in the United Kingdom and is directed only at (i) persons having professional experience in matters relating to investments, i.e. investment professionals within the meaning of Article 

19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, as amended (the "FPO") (ii) high net-worth companies, unincorporated associations or other bodies within the meaning of Article 49 

of the FPO and (iii) persons to whom it is otherwise lawful to distribute it. The investment or investment activity to which this document relates is available only to such persons. It is not intended that this document be 

distributed or passed on, directly or indirectly, to any other class of persons and in any event and under no circumstances should persons of any other description rely on or act upon the contents of this document.  

This Communication is being supplied to you solely for your information and may not be reproduced by, further distributed to or published in whole or in part by, any other person. 

 

United States  

Edison relies upon the "publishers' exclusion" from the definition of investment adviser under Section 202(a)(11) of the Investment Advisers Act of 1940 and corresponding state securities laws. This report is a bona fide 

publication of general and regular circulation offering impersonal investment-related advice, not tailored to a specific investment portfolio or the needs of current and/or prospective subscribers. As such, Edison does not 

offer or provide personal advice and the research provided is for informational purposes only. No mention of a particular security in this report constitutes a recommendation to buy, sell or hold that or any security, or that 

any particular security, portfolio of securities, transaction or investment strategy is suitable for any specific person. 
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