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1 Introduction  

Technological advancements in recent years in space and on the ground pushed the frontier of orbital 

communication. Only this time not to “infinity and beyond”, but further within our reach: Somewhere 

between 250 km and 2000 km to be precise. At these altitudes, numerous Low Earth Orbit (LEO) 

constellations have set out to change the way people and businesses communicate. Global LEO non-

geostationary orbit (NGSO) satellite systems and applications have an ability to revolutionize the way 

people and businesses interact privately and commercially. It will connect the unserved or 

underserved. It will enable enterprises to harvest the potential of their data in real-time from 

anywhere in the world. It will unlock billions of US dollars in productivity and innovation.  

A significant part of LEO satellite constellations’ business models is predicated on the ubiquitous 

availability of their systems. Leaving the technological details of how constellations such as Telesat, 

OneWeb, KLEO Connect or SpaceX offer their services aside for a moment (for an in-depth discussion 

of some of these see Portillo, Cameron and Crawley [2019]), the ability to send and receive information 

from anywhere to anywhere forms a key part of these companies’ business models. Latency, the speed 

with which information is relayed within their systems, becomes a key differentiator. Depending on 

the technology chosen, companies either require a “comparatively small” number of earth stations or 

gateways when compared with GEO competitors or hardly any.  

While these systems “connect the globe” (Starlink/SpaceX), bring “internet access everywhere, for 

everyone” (OneWeb), are “transforming global communications” (Telesat) or provide “global, satellite-

based communication services within the Internet of Things” (KLEO Connect), they are all doing their 

part to create a new global reality: One where, both physically and virtually, people and businesses 

can be connected to and from any point of the globe.  

In their quests these companies face many – often very different – national regulatory regimes. The 

conditions operators need to fulfil to be operational in a country may ultimately threaten the 

commercial viability of these mega constellations1. From registering as an operator, licensing spectrum 

or circulating their user terminals, different regions and countries have chosen to implement vastly 

different requirements. The policy choices these companies deal with are often the very opposite of 

what they are trying to do: Closed, restrictive systems that ultimately harm end-users, businesses and 

                                                           

1 This essay does not cover the – usually preceding – steps of filing and coordinating frequencies. For an overview 
of these please see Jakhu [2017].  

https://www.spacex.com/news/2019/05/24/starlink-mission
https://www.oneweb.world/
https://www.telesat.com/services/leo/why-leo
https://kleo-connect.com/
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these companies alike. The different sections of this essay outline a satellite operator’s “regulatory 

journey” by providing examples of duplicate, onerous or prohibitively high barriers to entry in various 

countries. Each chapter provides best practice recommendations, which are then summarized in the 

conclusion, to enable LEO NGSO to provide innovative services and to benefit end-users globally.  
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2 Local requirements 

Market entry requirements are usually derived from national commercial laws and often act as stand-

alone tools to entrench domestically owned or operated entities. Particularly as part of 

telecommunication laws and regulations, these are meant to strengthen the position of the domestic 

incumbent satellite operator, or in its absence, the dominant terrestrial telecommunications company. 

Barriers cover a range of possible measures, including:  

 • Requirement to appoint a local representative 

• Requirement to establish a subsidiary 

• Requirement on domestic ownership of subsidiary companies 

• Restriction on access to finance or conditions for foreign direct investment 

• Discriminatory tax regimes disadvantaging foreign operators 

Local presence requirements, regardless of whether they might be technical, commercial or 

operational, such as hubs, gateways, control centers, or subsidiaries are inconsistent with the benefits 

of globe-spanning NGSO systems. Moreover, they diametrically contradict the least burdensome 

principles in the General Agreement on Trade in Services (GATS) (Article 3.2.b in WTO [1994]). 

Additional addenda to the GATS, such as the Annex on Telecommunications, specify general criteria 

for a transparent promulgation of authorization and licensing criteria as well as nondiscriminatory 

access (for a discussion on these issues see Goh Escolar [2017]).   

The Philippines, for example, continue to define telecommunication services as a public utility, thus 

limiting the foreign-equity ownership to 40 percent [USTR 2017]. Malaysia and Sri Lanka continue to 

allow foreign operations only through joint ventures, with the share of the foreign operator capped at 

30 percent [USTR 2019]. In several countries, e.g. India, Bolivia, South Korea and Qatar, foreign 

operators have to either establish a registered office or designate a local agent [ibid.]. Bangladesh 

serves as an illustrative example of how tax regimes, both in terms of percentage of revenue paid as 

spectrum/licensing fee or increased corporate income tax rates for telecommunication services 

significantly stifle innovation [ibid.]. Ecuador and Argentina have similar regimes where taxation 

constitutes a significant burden of entry [ibid.].  

Pre-registration and registration as an operator should not follow a one-size-fits-all approach. Doing 

so would assume an equality between existing terrestrial or satellite operators and new entrants that 
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is not present. Thus, this inherently disadvantages new entrants. Particularly when aiming at solely 

supplying connectivity in a country, burdensome registration requirements involving domestic 

ownership are non-conducive to economic growth. Enabling new entrants to assume operations 

quickly is paramount to allowing domestic customers to benefit from new technologies.  
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3 Authorization procedures 

Authorization procedures involve the steps required to being granted an operator license. These 

requirements are mostly derived from specific telecommunications laws and regulations but might, 

occasionally, be enshrined in related laws and regulations. These include, but are not limited to:  

 
• Steps necessary to set up a company under foreign ownership (see point 2) 

• Requirement to construct ground stations 

• Unclear conditions of service provision and legal/regulatory framework 

• Substantial or increasing monetary contributions 

Some countries impose prohibitively high registration fees for foreign operators. India, for example, 

places significant licensing requirements on foreign satellite-based personal communications services. 

The roughly €2.25 million for an India-wide universal service license or the €450,000 for a service-

specific license pose a substantial barrier to market entry for smaller companies [USTR 2019] aiming 

at achieving global footprint and building a customer base. Further conditions include substantial 

application fees including bank guarantees, prohibitively expensive capitalization requirements and a 

requirement to construct local ground station facilities before commencing service. Similarly, 

applicants to the Kenyan telecommunication regulator report severe delays in the licensing process, 

creating an unpredictable regulatory environment for foreign investors [USTR 2019]. Additionally, 

licensed telecommunications service providers are required to maintain 20 percent ownership and 

control by Kenyan persons within four years from the issuance of a license [ibid.] and are placed with 

requirements related education, training, registration, and licensing [USTR 2017]. 

The wide variety of licensing approaches applied throughout the world have served as an impediment 

to the provision of satellite services. Development and implementation of harmonized licensing 

regimes, both across service types and within regions and sub-regions, is essential. Only when the 

introduction of new and advanced technologies is coupled with liberalization, competition and a 

harmonized licensing process, can it create increased access and facilitate innovation. 

Authorization regimes allowing companies to offer specific services exist in almost every country. 

These are often tied to several domestic conditions. Many of them are onerous - duplicating already 

existing authorizations – for example the one filed with the operator’s ITU filing administration. This 

incurs additional costs for the operators and provides little additional regulatory insight to the national 
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regulatory agency (NRA). Transferable authorization regimes should be applied. This could, for 

example, be achieved by using a combination of accepting entries to the International 

Telecommunications Union’s database coupled with local notification-only regimes.  

Once operators have been authorized by the operator’s licensing administration – also for the 

provision of services – this application should be checked against national requirements. Different 

service offerings, such as “bare” satellite capacity, satellite-based communication networks or services 

and the user-terminals used to operate in the system, should be considered on their merit and the 

requirements to thrive. Additional requirements derived from other legal requirements, such as 

servicing lawful interception requests, should be allowed to be serviced centrally observing the 

countries regulations on when and what a law enforcement agency can request information. 

Alternatively, for some types of services, a separate registration narrowly tailored to the provision of 

these capabilities might be warranted.    

Licensing procedures, applicable to national service providers, should be streamlined, transparent and 

the same regardless of whether they access domestic or foreign satellite systems. NRAs should also 

act on applications to provide services using foreign and domestic satellite systems alike within a 

reasonable period (e.g., not more than six months). This should include application procedures and 

fees that are no more burdensome than those used for national satellite systems.   
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4 Licensing procedures  

The underlying rationale for licensing procedures is the granting of the use of frequency spectrum 

nationally. This is necessary to coordinate the use of the scarce resource “spectrum” efficiently and 

effectively and to avoid any harmful interference. While a strong adherence to and implementation of 

the ITU’s spectrum allocation table into National Frequency Allocation Plans should – in theory – avoid 

most of the contention, conditions for licensing procedures, around the world remain manifold:  

 

• Requirement to be licensed – wholly or partly – through a joint venture with 

an existing operator 

• Unknown length of license and conditions of renewal or prolongation 

• Burdensome content and technology biased regulation 

• Unsubstantiated changes in spectrum allocation decisions 

• Disparate fiscal treatment of foreign and domestic operators 

• Requirements of national commercial presence 

In theory, radio spectrum is a public good. Non-rivalry and non-excludability are core characteristic 

[OECD/IDB 2016]. While its value does not deplete with use over time, at any given moment it faces 

the fate of any other common good. Without proper frequency management, interference would 

quickly be harmful and diminish the value of the resource. Management is therefore needed. 

Compensation for the usage of this resource should, however, focus on the recovery of the 

administrative costs of allocation only. Concurrent use and the possibility of harmful interference is 

best dealt with through anticipating needs, not ability or willingness to pay. At most, in some heavily 

congested bands, for example for 5G, where allocation is coupled with necessary infrastructure 

investment – additional levies could be considered.  

The business case of global LEO operators, most of them with exclusive focus on the Ka-Band, requires 

them to be licensed for significantly larger bandwidths than operators in the bands below, let alone 

terrestrial operators. While it is difficult to determine actual per Megahertz (MHz) prices considering 

the vast variety of charging models, additional expenses and exchange rates, the overall annual 

operating expenses in some countries are upwards of $1 million annually. This makes it hard to 

economically unfeasible for many foreign satellite communication providers to offer services in some 

of the more expensive countries. This also has an important implication on their business model. 

Together with geographically fully mobile user terminals, a user might be in as many as 40 countries 
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over the course of a week. While the user will expect equivalent service as well as price levels, 

operators will find it hard to balance the highly varying costs commercially if they do not pass them on 

to the end-user. Until a country is commercially viable, i.e. a sufficiently large demand base can be 

realized, end-users will not be able to access the service of NGSO despite its actual availability. 

Satellite networks can provide all forms of telecommunications services. The ability to provide this 

“content” should not be equated with a commercial reality or a regulatory necessity to apply all 

regulations of telecommunication services. To foster competition between the technologies when 

providing the same service, regulators should strive, to the extent possible, to make their regulations, 

licensing requirements and regulatory fees technology neutral [Musisi 2017].  

These barriers are deeply rooted in a desire to bolster the national satellite market and space industry. 

Trying to funnel as much revenue towards a domestic value chain or domestic operators, however, 

will diminish innovation and competitiveness of the market. The past decades have seen a 

liberalization of spectrum licensing across the world [Achilleas 2015]. While in theory the usage of both 

downlink and uplink frequencies could be chargeable, the former is increasingly replaced by free 

access as part of “open skies” policies. However, some countries retain extensive and costly regimes 

(for a discussion on these see Pelton and Madry [2017]). These include India, Brazil and China [USTR 

2015]. The non-exclusive right a foreign operator may acquire in Brazil, for example, is valid for 15 

years. Its price has increased 17-fold between 2006 and 2015, the last available data. Previously, with 

GEO satellites covering a certain area, instances of denied market access were few. With NGSO systems 

offering global coverage, this is problem is significantly exacerbated and has the potential to act as a 

substantial drag on the companies’ potential revenue streams. This undermines the substantial up-

front investment made by satellite operators and denies the users in a given territory the benefits of 

satellite services that would otherwise be immediately available. 

NRAs should, as much as possible, adhere to the ITU’s spectrum allocation table when translating this 

into their National Frequency Allocation Plans without incursions. Registrations with the ITU and 

operator-to-operator coordination should be observed before spectrum is allocated nationally.  
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5 Bringing-to-market of satellite terminals 

The global reach and availability of LEO NGSO systems would be practically useless, if it was not 

matched by equally mobile user terminals on the ground. This allows companies to deploy entirely 

mobile applications and to move freely wherever necessary. Only when this is the case can the true 

nature of a global system connecting people and businesses be realized. This is inhibited by several 

factors, most notably: 

 

• High equipment importation duties 

• Closed, non-transparent and national standards  

• Need to validate conformity by third parties 

• Additional inspections causing further delays  

• Storage fees in ports and airports  

• Individual licensing of user terminals 

While the licensing policies can be considered substantial non-tariff barriers, restrictions to the free 

bring-to-market are as often tariff related as they are non-tariff related barriers to trade. Brazil for 

example requires testing of telecommunication products and equipment by designated testing 

facilities in Brazil [USTR 2019]. This is not only costly, it also very rarely adds end-user benefits in terms 

of for example electromagnetic compatibility, health and safety or energy consumption if it was 

previously certified by an internationally registered body conforming to major global standards.  

Individual licensing of user terminals to operate in a country places insurmountable restrictions on 

NGSO operators. Since, in theory, any end-user equipment could, at some point in its deployment, be 

used in a given country, every end-user terminal would have to be licensed in the jurisdiction requiring 

doing so. Passing on these costs to end-users would, inevitably, render the business case of NGSO 

operators unviable in certain countries, thus depriving end-users of their access to innovative services.  

Conformity of all major certification bodies should be accepted, and costly, time-consuming re-

evaluations should be avoided. International standards should be included in Mutual Recognition 

Agreements (MRAs) between countries or regions and should aid in the harmonization of global 

standards. Customs clearance processes should be streamlined, transparent and accessible for all 

market parties involved. Import licenses should be granted directly to the foreign company, should not 

involve domestic parties or further onerous registration requirements. It is essential that any ground 
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equipment is exempted from individual licensing or the licensing of an unlimited number of technically 

identical terminals is permitted.  
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6 National and personal security concerns 

Lawful interception requirements are amongst the most critical in terms of ongoing operational 

requirements. Governments have a variety of – lawful – interests and interested parties that would 

like to access communication flows to varying degrees of content-specificity. Especially with the rise 

of over-the-top offers, suspects have had a multitude of means to communicate globally. Thus, lawful 

interception plays a significant part in keeping the world a safe place. However, there are several 

requirements that tilt the burden unnecessarily towards an onerous regime rather than a fit-for-

purpose solution:  

 • Policy indifference to the kind of communication in question 

• Unclear requirements of who can request access under which conditions 

• Requirement to store/process personal and/or all data domestically 

• Unclear requirements to send data out of country  

An effective lawful interception regime differentiates between different forms of communication data 

and services. Terrestrial voice and / or video providers ought to be treated differently than providers 

of for example machine-to-machine communication data. Disregarding this by introducing blanket 

requirements will not only diminish trust but also hamper innovation.  

Access conditions prove to be one of the most vital issues for end-user’s trust in a system. Having 

several different agencies being allowed to access information in an operator’s system can critically 

undermine this trust. Equally, different conditions under which access can be requested as well as 

differing degrees of lawfulness of access are critical impediments to an operator’s ability to service 

end-users. 

Domestic requirements to store and process data locally restricts cross-border transferability of data 

and has the potential – depending on the nature of the data – to significantly curb business activities 

and constitutes costly requirements for data storage centers. Examples can be found with China’s 

Cybersecurity Law [2017] or its National Security Law [2015] as well as India’s or Kenya’s new draft 

Personal Data Protection Bills [USTR 2019]. Certain forms of data localization requirements – of the 

form that all data pertaining to these countries’ citizens must be stored domestically and cannot be 

transferred outside the country - creates an unnecessary burden without furthering the cause of 

privacy. To the contrary, these requirements can undermine the security and integrity of data by 

requiring redundant storage and increasing the number of network nodes. 
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This is particularly pertinent as lawful interception warrants in a global system like that of LEO NGSOs 

could easily be served from one central hub. Technological advancements allow for the real-time 

transmission of information, if lawfully requested, to the requesting Law Enforcement Agencies. This 

allows full regard of a countries legal system and requirements, while keeping the requirements on 

duplication of infrastructure to a minimum.  
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7 Best practice recommendation 

The above contribution assessed the differences in governments’ approaches to the regulatory value 

chain for satellite operators. It outlined how LEO NGSO constellations rush to make ubiquitous global 

connectivity a reality. It also illustrated how regulators continue to differ in the application of rules and 

regulations often critically hindering LEO NGSO end-users’ abilities to capitalize on the opportunities.  

The below provides an overview of the recommendations on best practices. International and regional 

cooperation of NRAs to ensure harmonization of rules is crucial in ensuring harmonized and effective 

approaches to cover the regulatory services value chain as it pertains to satellite services. The 

European Union serves as a good example for an integrated regional policy of openness.  

 Local requirements 

Non-domestic satellite operators should not be impeded by requirements to 

establish a local presence, be licensed through a local company or appoint local 

legal representatives. Transferable registration systems should be applied, for 

example using the ITU’s database and local notification-only regimes. Non-

discriminatory requirements enable NGSO operators to bring the benefits of their 

global constellations to end-users without undue delay or significant cost 

implications.  

 

Authorization and licensing procedures 

General authorizations and notifications prior to commencement of operations 

should be sufficient. Authorization and licensing procedures enabling service 

providers to operate should be streamlined. Full transparency of the 

requirements as well as same-service-same-rules laws should apply to both 

foreign and domestic operators. Governments should not give preferential or 

exclusive treatment to domestic satellite operators. Licensing requirements 

should be content and technology neutral to not unduly disadvantage satellite 

operators. Licensing fees and other regulatory/administrative charges should only 

reflect the recovery of the actual costs of the NRA’s activity in relation to satellite 

services. International treaties on non-discrimination should be observed without 

exemption. These measures would allow for effective international competition 
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in markets, lower prices, significant end-user benefits and a strong innovation 

drive. 

 

Bringing-to-market of satellite terminals 

All relevant end-user equipment should not be subject to customs duties or 

import licensing arrangements. Relevant type approvals should not have to be 

duplicated but rather be accepted using MRAs or other international agreements. 

Once in-country, end-user equipment should be freely deployable across users 

and desired applications. As such, blanket licensing schemes provide the most 

substantial benefits to businesses and people. 

 

National and personal security concerns 

Costly local technical facilities to serve lawful interception requests should be 

avoided, particularly given concerns can be addressed across borders using 

technological advancements. This allows for better security measures in existing 

locations when storing the data and increases the privacy of end-users. 
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