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1. Introduction

Satellite communications encompasses at least three (some would say four) sub-sectors: Traditional fixed satellite services, direct satellite broadcasting (DSB), and mobile services. A recent addition, satellite radio, is sometimes included in the DSB subset; but for reasons that will be explained later, here it is treated as a mobile service. While all of the sub-sectors share common elements, supply and demand factors are sufficiently different that each will be treated separately
1.1 Bands and Spectra
Most early satellites communicated using C-band transponders, and still today over half of the transponders on fixed service satellites operate in C-band. Later satellites, especially those used for mobile or DSB service operate at high frequencies, mainly in the Ku-band, though several others are used as well. The various satellite communications bands are listed in Table 1 below.

Table 1: Satellite Communications Bands
	L-band
	500
	MHz
	to
	1500
	MHz

	S-band
	2310
	MHz
	to
	2360
	MHz

	C-band
	3600
	MHz
	to
	7025
	MHz

	X-band
	7.25
	GHz
	to
	8.4
	GHz

	Ku-band
	10.7
	GHz
	to
	14.5
	GHz

	Ka-band
	17.3
	GHz
	to
	31
	GHz


Source: http://history.acusd.edu/gen/recording/spectrum.html

The higher frequency bands (Ka, Ku, and X) have two advantages over the lower frequency bands (C and L): First, they require smaller antennas. This has been of particular significance in mobile and DSB applications, where a smaller antenna makes the service available to a broader range of customers, at lower cost. Second, higher frequencies generally allow for higher bandwidth. This has become significant as the bulk of satellite traffic moves from analog voice and video applications to digital data. These advantages, however, come at a price: moisture—including clouds and rain—can interfere with higher frequency signals. This is not generally a problem for packet-switched digital data, in which missing data packets can be requested and retransmitted; but it is a problem for more traditional voice and video applications (Bromberg 1999, 139-140).

With this background material in mind, we can now examine three specific satellite communication markets: fixed services, DSB, and mobile services.

2. Fixed Services
Fixed satellite service (FSS) providers make up the bulk of the satellite communications sector today, with at least 37 companies operating at least 197 satellites, and over 5700 transponders. A list of the largest FSS service companies may be found in Table 2, below. This list is probably incomplete—a bewildering variety of organizations operate communications satellites, not all of whom identify themselves as FSS providers. 
Table 2: Large Fixed Satellite Service (FSS) Providers
	Name
	Satellites
	Transponders
	2003 Revenue 
	Revenue / Transponder

	Intelsat
	29
	2143
	$1,100 
	$0.51 

	PanAmSat
	22
	923
	$831 
	$0.90 

	SES Global
	33
	788
	$1,520 
	$1.93 

	Eutelsat
	24
	439
	$954 
	$2.17 

	JSAT
	9
	270
	$421 
	$1.56 

	New Skies
	6
	275
	$215 
	$0.78 

	Loral Skynet
	5
	211
	$152 
	$0.72 

	RSCC
	11
	138
	$60 
	$0.43 

	Asiasat
	3
	124
	$115 
	$0.93 

	Hispasat
	4
	115
	$116 
	$1.01 

	Arabsat
	4
	94
	$140 
	$1.49 

	Satmex
	3
	82
	$78 
	$0.95 

	Koreasat
	2
	48
	$104 
	$2.17 

	NSAB
	2
	48
	$63 
	$1.31 

	NahuelSat SA
	1
	18
	$18 
	$1.00 

	Telenor ASA
	2
	Unknown
	$85 
	Unknown

	Shin Satellite
	3
	Unknown
	$147 
	Unknown

	StarOne
	4
	Unknown
	$98 
	Unknown

	Telesat Canada
	4
	244
	$266 
	$1.09 

	Space Communications Corp
	5
	91
	$242 
	$2.66 

	Singtel Optus
	4
	94
	$121 
	$1.29 

	APT Satellite Holdings
	3
	196
	$39 
	$0.20 

	Measat
	2
	29
	$33 
	$1.14 

	TOTAL
	185
	6370
	$6,918 
	

	AVERAGE
	
	
	
	$1.15


Sources: Aviation Week 2005 Source Book, Space News “Top 20”, Corporate Web Sites.
The core product offered by these operators is use of one or more transponders on one or more satellites. Transponders have a nominal bandwidth of 36 MHz, which can be used in many ways. Analog voice telephone circuits require 3Khz, and analog television about 6MHz (Satnews 2003), so a single 36 MHz transponder can carry on the order of 6000 duplex voice channels or six television channels, or a mix of both. Alternatively, each 1 MHz of satellite bandwidth can carry at least 1Mbit/sec of Internet traffic (Levey 2005), so the same transponder can carry the equivalent of at least three 10Mbit/sec Ethernet connections. This was the basis for the early FSS market, in which an individual transponder could be thought of as competing directly with an individual transoceanic cable. Satellite transponders, however, have a significant advantage over cables: A single signal beamed to (and relayed by) a satellite transponder can be received by an essentially unlimited number of ground stations within the footprint of the satellite (in C-band, the footprint covers the majority of the Earth’s hemisphere under which the satellite orbits; higher band systems have smaller footprints and can operate multiple beams within a footprint (Bromberg 1999, 139-140)). This feature was and remains extremely valuable to broadcasters—a single transponder aboard a satellite over the U.S Midwest can relay television signals to stations covering most of the country. Later, digital compression technology allowed still more signals to be packed into the bandwidth of a single transponder (Clarke 1992, 210). To understand the FSS market, then, we need to focus on the supply of (and demand for) satellite transponders.

2.1 Supply

The short-term supply of transponders is fixed, and is near that listed in the totals column of Table 2 above. This probably somewhat understates the total, as some providers maintain inactive satellites on orbit as spares, and other organizations that are not normally thought of as FSS providers may make transponders available under special circumstances.
There is also, currently, a considerable oversupply of transponders as a result of competition from other media (discussed below). This tends to increase price elasticity, since customers can choose the least expensive media to meet their needs, provided their time horizon is long enough for them to switch from one provider to another. Conversely, price elasticity is reduced for customers (like the military) who must lease capacity quickly. A 2001 Air University paper showed lease prices ranging from $58 million to $274 million for the same amount of bandwidth, depending on the length of the lease (Hutchens 2001, 20).

In the long run, the supply of transponders can be increased by launching new satellites that carry more transponders, or by using higher-frequency transponders that can simultaneously operate in the same channel on multiple footprints (a technology pioneered by NASA’s Advanced Communication Technology Satellite (Bromberg 1999, 140-145)). For that matter, additional satellites could be launched, though this presents some technical problems.

2.2 Demand (and competition with cable)

While the number of satellite transponders available may appear to be nearly fixed, it is a mistake to view this market in total isolation. In fact, fixed satellite service is just one part of the larger telecommunications market—a market currently awash in excess capacity as a result of the fiber optic “bubble” of the 1990s. And while a single satellite transponder can, in principle, replace many dedicated cables; that may not matter if the cables are cheap enough—and if they offer sufficient capacity.
In fact, cables today are so cheap that they have practically replaced satellites for intercontinental voice communications between developed countries (Hecht 1999, 212-213). As a result, the bulk of FSS income is increasingly provided by broadcasters, and in some cases digital data.
As they say in real estate, though: “Location, Location, Location”. FSS firms with satellites whose footprint covers places where there are few cables—either because none were ever installed, or where they have been destroyed—may have monopoly power within that footprint. This exact situation has developed since 2001 in (and around) Afghanistan and Iraq, abetted by the vagaries of U.S. law, which requires the Department of Defense to purchase transponder capacity in the most expensive way possible (Hutchins 2001, 18-19). Supply in some regions is also limited by legal and regulatory issues. In countries where the telecom industry is a government monopoly, closed to outside competition, it is difficult for satellite service provides to enter the market (Bates 2005, 13). 
Who are the customers? According to PanAmSat’s website, they include (but are not limited to) most U.S. and international television networks, five DSB providers, and at least seven international telecommunication companies. The military is another huge customer—over half of the satellite transponders used to support Operation Enduring Freedom in 2001 were leased from commercial providers (Futron 2003-2, 4). Other likely customers include large companies, Internet service providers, and national and international telecommunications portals (teleports), among others.
2.3 Framework

As we have seen, the principle FSS product is the use of transponders, and the supply of transponders is nearly fixed. This is offset—in some cases—by the availability of other communications media. How do buyers and sellers interact?
FSS suppliers market transponders directly, and through 3rd parties. Customers such as broadcast companies may sign long-term contracts to provide continuous, dedicated, access to one or more transponders. Short-term booking of additional transponder capacity can be negotiated on an as-needed based, for example, when covering a special event (such as the Olympics). FSS vendors also continue to offer point-to-point voice service (mainly in places where less expensive cable service is not available), as well as data services. Large international FSS vendors can exploit their infrastructure to bundle a variety of services aimed at specific niche markets. For example, Intelsat offers “back-haul” service for cellular operators needing to expand beyond the area covered by their existing systems, international Voice-over-IP digital telephony service, and broadband internet service over continental distances, among others (Intelsat Web Site).

The FSS framework is affected by other factors, including local, regional and international regulation. The latter is particularly important, since Geostationary Earth Orbit (GEO) satellite footprints usually cover more than one country. Satellite frequency and orbital slot assignments are governed by the International Telecommunications Union (ITU) (Vogler 111-119).

2.4 Trends

Probably the most significant development in the FSS sector is increasing privatization. Initially, all satellite communications systems were government-owned (though in the U.S., at least, they were frequently operated by private contractors). The international nature of most satellite communications led to the development of multinational organizations, including Intelsat, Intersputnik and Eutelsat, among others. Intelsat and Eutelsat were both privatized in 2001 (PanAmSat 2002,19). Several government-owned national and regional FSS operators are also expected to privatize in the coming years, among others including Japanese and Korean operators (Pelton 1998, 123-247). As these entities are privatized, they become subject to competitive pressure, which tends to drive prices down.
Like all satellite operators, fixed service providers face increasingly expensive costs to insure their on-orbit constellations. Intelsat and PanAmSat have chosen to “self-insure” by providing on-orbit spares, and SES Global is insuring its satellites by less than their replacement cost (de Selding 2005-2).
The increasingly competitive market is pushing some fixed service operators down-market, into situations where they may wind up competing with some of their own customers, particularly small teleport operators (Bates 2005-2, 6). In other cases, fixed operators may expand beyond their traditional niche. SES Global Communications is reportedly considering a move into mobile services (de Selding 2005-4, 4), taking advantage of its large cash reserve. Not all fixed operators have been so fortunate. 
As was mentioned earlier, in principle the supply of transponders can be increased by launching more satellites, which may either occupy new orbital slots, co-occupy slots with existing satellites that use different bands, or replace older satellites with fewer transponders. In fact, only 20 new satellites and 8 replacements are planned for the next two years (Aviation Week 2005 Sourcebook, 233-253), despite a surge in demand mainly due to US Department of Defense needs since 2001. 
3. Direct Satellite Broadcast (DSB)
The DSB market grew out of an international experiment carried out in 1975-76. NASA’s Advanced Technology Satellite-6, which carried a high-power L-band transponder, transmitted educational programs to some 5,000 televisions in rural India (Srinivisan 1997, 215), each equipped with a satellite receiver and “chicken wire” antenna (Clarke 1992, 218). The success of this project encouraged later national efforts in various countries, but did not translate into a commercial market until the 1990s.  By that time, the growing cable television market was being served by a number of premium content providers, notably Home Box Office (HBO) and Cable News Network (CNN). CNN was the first of these to see the benefits of satellite-based distribution, and began using Western Union’s Westar-I in 1975 (SBCA 2002). Amateur radio operators discovered that it was possible to build their own ground stations to receive this content, without paying for it, and a new market for home satellite receivers began. Initially, this involved “big dish” antennas necessary to receive C-band transmissions, and was regarded with a jaundiced eye by both the networks originating the content, and by cable television operators, who saw these stations as pirates. Eventually the problem was solved by encrypting the signals, so that a “set top box” would be required in order to view content. Rental of these boxes, which permit users to receive and view decrypted television signals is the core of the DSB business (Clarke 1992, 233).
3.1 DSB Supply

DSB has become a very big business—so big that Rupert Murdoch, Chief Executive Officer of News Corp (parent company of DirecTV, probably the world’s largest DSB provider) is treated as something of a quasi head of state when he visits foreign countries (Shoesmith 1997, 235). Table 3 shows why—with customers in the tens of millions (and each customer paying tens of dollars each month for service), the DSB segment is an extremely profitable multi-billion dollar industry.

DSB is so profitable, in large part, because unlike the fixed and mobile service sectors, the supply of DSB content is not directly related to the number of transponders. As noted earlier, a single satellite can serve as many customers as exist within its footprint. The number of transponders aboard the satellite is still important for DSB, but in this case it determines the number of television channels that may be offered, rather than the number of customers served. The advent of digital television has assisted in this, as each 36 MHz transponder can handle six standard definition (SD) digital channels as opposed to a single analog television channel, while a high definition (HD) channel requires the same bandwidth as four SD channels (Futron 2005, 5).

As a result, this segment shows more price elasticity of supply than other sectors—while the short-term supply of satellites (and thus, transponders) is more or less constant, the same transponders can carry more television channels as the provider moves from analog to digital content. Over the long term, as service providers move to fill the insatiable demand of consumers for more television channels (many of them HD channels, requiring higher bandwidth), more satellites will be required. Current DSB satellites supply somewhat less than 1000 transponders as of 2005, and planned additions should more than double this by 2010, assuming demand continues to increase (Futron 2005, 3).
Table 3: Selected Direct-to-Home Satellite Communication Providers

	Name
	Satellites
	Transponders
	Subscribers
	Revenue (Millions)
	Revenue/Customer

	DirecTV
	12
	288 (est)
	12,200,000
	$7,700
	$631.15

	Echostar
	9
	216 (est)
	10,000,000
	$5,700
	$570.00

	Broadcasting Satellite System Corp.
	5
	38
	Unknown
	$78
	Unknown

	Rainbow DBS (Voom)
	1
	24
	8000
	$1
	$125.00


Sources: Aviation Week 2005 Sourcebook, Corporate Web Sites.

3.2 DSB Demand 
The demand for DSB is rising rapidly, despite competition from cable television operators (at least in urban areas). The existence of competition in these areas means that demand is somewhat elastic—customers can and will jump from satellite to cable, or cable to satellite, as the price rises or falls. In rural areas, of course, there is frequently no competition from cable providers—though there may be competition from multiple DSB providers. In the US, for instance, there are currently three major DSB providers, and competition among them tends to depress the price, which currently starts at around $31.99 per month (Dish Network 2005). This is competitive with digital cable pricing. Currently, the number of digital cable subscribers in the US is over 30 million (Bernoff 2004), which is on the same order of magnitude as the number of US DSB subscribers.
One factor in favor of DSB is the much lower cost of increasing supply—particularly as the move to digital television requires added bandwidth. To increase bandwidth beyond that provided by traditional coaxial lines, cable companies must move to higher capacity media, probably optical fiber. Laying the necessary cables is an expensive proposition. 
3.3 DSB Framework
DSB subscriptions are a commodity product (at least in the developed countries), so the framework tends to be a simple one: The supplier advertises to attract subscribers, who either purchase or rent the necessary receiving equipment (usually from a dealer). Subscriptions from subscribers then provide revenue to the supplier. Since the number of customers is large while the number of suppliers is relatively small (but usually more than one, in any but the most remote areas) this market can be described in oligopolistic terms. 

Framework issues for DSB include regulation of the local market for broadcast television (in the US, by the Federal Communications Comission), international regulation of GEO slots and frequencies by the ITU, continuing piracy of DSB content by people who do not pay subscriptions, and particular local issues. In the US, one of these is the Satellite Home Viewer Act of 1999, which removed a prior restriction on local content. This eliminated a perceived advantage of terrestrial cable television, which provided local content that satellite providers were not permitted to offer (Federal Communications Commission 2002). Elsewhere, national governments have at various times attempted to limit the content provided by DSB to their citizens—indeed, in the 1970s the United Nations Committee on the Peaceful Use of Outer Space (UNCOPUOS) considered a proposal requiring prior consent from countries before DSB service would be offered (Vogler 2000, 110-111). While UNCOPUOS never agreed to such a regime, some governments, including the People’s Republic of China have reportedly attempted to control what programming is carried by satellite broadcast systems (de Selding 2005, 12).

3.4 Trends
An interesting development is the expansion of direct-to-home providers into two-way broadband Internet access. DirecTV’s DirecWay service offers downlink speeds of 500-1000 Kbps, and uplink speeds of 75-100 Kbps, through a single antenna. Initial equipment costs $579.99-$979.99 and monthly fees range from $59.99-$129.99, depending on the customer plan selected (DirecWay 2005). Telesat Canada currently offers satellite-based broadband Internet service to up to 150,000 customers through its Anik 2 satellite, and recently announced plans to order an additional Ka-band satellite to increase capacity (de Selding 2005-3, 6). 

4 Mobile Satellite Communications

Early communications satellites were intended to be plugged into the existing communications network in much the same way as transoceanic cables, and were therefore focused on large teleports, such as the typical Intelsat “A Station.” Mobile applications—in which at least one of the ground stations involved in the satellite communications link may be moving—took some time to develop. Early commercial interest in mobile satellite communications was mainly driven by the airlines, who wanted to provide reliable communications to aircraft on transoceanic routes (Martin 1997, 268-272). However, for reasons too complex to go into here, the first actual mobile satellite communications system for civil use were aimed at the maritime market, providing communications (and later entertainment) to ships at sea. The organization created to provide this service was Inmarsat, which has since expanded to provide service to aircraft as well as ships (Martin 1997, 272-279). Inmarsat’s system is similar to that used by FSS operators, with satellites in GEO, but uses L-band transponders and motorized antennae that track the satellite from the moving ship or aircraft (Martin 1997, 276-277). 
In the 1990s, several firms saw an opportunity to expand beyond Inmarsat’s market, by using multiple satellites in Low Earth Orbit (LEO). The short distance between the satellite and ground station would eliminate the need for a directional antenna, allowing the creation of a true “satellite telephone” that could be used, theoretically, to communicate from any location on the surface of the Earth (Martin 1997, 280-281). More recently, several companies have come up with another approach—using a satellite at GEO with high-power transmitters. Again, this eliminates the need for a directional antenna, but in this case only one-way (receive-only) operation is possible. It is referred to as Satellite Radio. The business model for satellite radio is subscription based, and in many ways resembles DSB—but since the receivers may be used on the move, and in at least one case, these companies compete with other mobile operators for customers—I have chosen to include them here.
4.1 Mobile Supply
The terminology used for mobile communications is slightly different than that used in the FSS and DSB sectors: Inmarsat uses transponders, while LEO operators use various combinations of transceivers and / or high-power transmitters. Nonetheless, the underlying principles are similar: the supply of communication links basically varies with the number of satellites—at least, for bidirectional communications (the situation differs with satellite radio, as we will see). As with FSS, this makes the short-term supply of mobile satellite links inelastic, although there is a significant difference between how inelastic this is for GEO and LEO suppliers.
GEO satellites used for mobile communications have a “footprint” in much the same way as FSS satellites. This allows a supplier to increase the supply within that footprint by increasing the capacity of a particular satellite. Increasing the supply of LEO-based mobile communications would require upgrading all the satellites in a given LEO constellation.

Satellite radio operators have a somewhat different situation, since their operation is effectively one-way, in much the same way as DSB television. Just as with DSB, an essentially unlimited number of users can be supplied by a single satellite, so long as they are located within that satellite’s footprint. A partial list of mobile satellite operators may be found in Table 4, below.
Table 4: Selected Mobile Satellite Communication Operators

	Name
	# Sats
	Orbit
	Users
	Revenue (millions)

	Iridium
	66
	LEO
	114,000 (2005)
	Unknown

	Globalstar
	48
	LEO
	77,000 (2002)
	Unknown

	Orbcomm
	36
	LEO
	Unknown
	$14

	Inmarsat
	11
	GEO
	287,000 (2005)
	$504

	Sirius Satellite Radio
	3
	GEO
	1,143,258 (2004)
	$67

	XM Radio
	2
	GEO
	3,200,000 (2004)
	$244


Sources: Aviation Week 2005 Sourcebook, Corporate Web Sites.

It should be noted that the table above is by no means complete. Several FSS operators offer mobile services, and as already mentioned, in most respects the satellite radio operators fit equally well into either the DSB or mobile segment.
4.2 Mobile Demand
As with the FSS and DSB markets, the market for mobile satellite services is just one part of a larger market—in this case, the market for mobile communications. Where ships at sea are concerned, satellite communications is really the only option for reliable high-bandwidth communications (low data-rate wireless telegraph and voice communications have been used aboard ship for over 100 years, but as many cases, including the Titanic illustrate, these have been anything but reliable). Aircraft have VHF voice (and more recently, data) communications available in most—though not all—of the world’s airspace. Terrestrial users in urban areas throughout the world today have cellular telephone, and in many cases wireless digital data options available. This has been particularly damaging to Iridium and Globalstar, whose services were originally aimed at traveling business professionals. Today, a multi-band cellular telephone can provide service comparable to a satellite telephone, usually at significantly less cost. The author is personally familiar with this: As a volunteer pilot with LIGA International, “The Flying Doctors of Mercy”, and a board member with Mission Doctor’s Association, I regularly travel in 3rd world countries. By selecting a dual-band cellular telephone and paying an additional ten dollars per month, I am able to communicate in Mexico—even in rural areas. On a trip last year to Cameroon, West Africa, I looked into renting a satellite phone. Doing so would have cost $189 for one month, plus $1.80 per minute of talk time (Outfitter Satellite 2005). A tri-band cellular phone would have been cheaper—but more to the point, when I arrived at the remote location where we worked for a month, I found that one employee of the Catholic mission hospital where we served as volunteers spent all of his time sitting in a chair outside the hospital canteen—which happened to have line-of-sight with a cellular tower in the next large town. His job was to answer any of the half-dozen cell phones sitting on the windowsill behind him. This kind of thing is now common throughout the developing world, and it has significantly limited the market for satellite phones!
One more personal example may help to illustrate the difficulties faced by mobile operators. As a private pilot, I am acutely interested in weather information. Until recently, small aircraft pilots had little more than the “Mark-I eyeball” to guide us. Some years ago, a company began offering in-flight weather data using Orbcomm’s network, which was originally designed to provide store-and-forward e-mail. In an aviation application, this can be used to present graphical weather maps; but the cost was high—several thousand dollars for the equipment, and several dollars per weather map. Both Globalstar and Iridium then entered the market (it is not widely recognized that both of these systems can provide low-bandwidth digital communications as well as voice communications). This cut the cost, both for hardware and for connectivity, but not enough to make the service widespread—Iridium recently reported that it has 2500 aviation customers (Iridium 2005).
In 2003, WxWorx began offering one-way aviation weather using XM satellite radio. This allowed the use of significantly less expensive hardware, and—more importantly, subscription service that provides unlimited in-flight weather maps for a fixed fee as low as $29.99 per month(). I have not been able to find references for the resulting revenue or market penetration, but anecdotally, it has all but driven competing systems off the market (WxWorx).

4.3 Mobile Framework

The framework for mobile satellite communications mainly involves value added resellers (VARs) who package hardware and mobile services with additional services (in WxWorx case, weather data formatted for in-cockpit use) and charge enough to make a profit. VARs tend to specialize in particular areas (eg: weather, marine, trucking, international travel, etc.) The VARs tend to insulate the mobile satellite operators from end-users. Framework issues for the mobile operators are similar to those in the FSS and DSB sectors, and include local and regional regulation, as well as ITU licensing of frequencies and orbital slots. Operators (or in some cases VARs) in specific markets may face market-specific regulation; in the U.S., the Federal Aviation Administration regulates communications equipment (including satellite radio receivers) used aboard airplanes (Lacey 2000, 1).
4.4 Mobile Trends

The most obvious trend in satellite-based mobile communications is the striking unprofitability of the LEO-based systems, every single one of which has gone bankrupt. Neither the global mobile voice communications business model followed by Iridium and Globalstar, nor the global store-and-forward data model followed by Orbcomm proved profitable. Indeed, Iridium remains in operation only because the new owners, who purchased approximately $5 billion dollars of assets at a fire-sale price of just $25 million, were not saddled with the enormous debt incurred by Motorola, which designed and launched the necessary satellites (U.S Department of Commerce 2001, 3-2). An interesting question is what will happen when the Iridium and Globalstar satellites reach the end of their design lives. The Iridium constellation, in particular, was launched more than six years ago, with a design lifetime of only 6-7 years (Edwards 2005, 153). Iridium’s constellation includes 13 on-orbit spares and the company recently announced steps that may extend the life of its on-orbit constellation to 2014 (Ferster 2005-1, 9). Sooner or later, though, satellite failures will produce holes in its constellation—and resulting interruptions in service. It will be interesting to see if the company can raise the funds to replace inoperative satellites.

Another significant development was the 1999 privatization of Inmarsat, which originally was an intergovernmental body. As a private corporation, it is theoretically subject to competition from other operators, and indeed may soon face competition in the ship-to-shore market it has traditionally dominated. Connexion by Boeing recently announced plans to provide service to ships at sea. For $2800 per month, Connexion will supply “high speed Internet, e-mail, voice, and up to four television channels” (Ferster 2005-2, 9). Inmarsat is also attempting to expand into new markets, including in-flight data communications for airlines, and will likely face competition from other operators—including, among others, Connexion by Boeing—in that space as well.

Specialized content like aviation weather imagery may only be the beginning of what can be delivered using “satellite radio” (perhaps it would be more accurately called mobile satellite broadcasting). Sirius recently announced that it will offer compressed digital video—initially, aimed at viewing by children (Sirius Satellite Radio 2005). This may be an early indicator of one-way digital content that could undercut EchoStar’s data-only service. 
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