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Disclaimer  

 

While every effort has been made to ensure the accuracy of the information contained in this report, the conclusions 

and the recommendations included in it constitute the opinions of the authors and should not be taken as 

representative of the views of Defence SA and the South Australian Government. 

No warranty, express or implied is made regarding the accuracy, adequacy, completeness, reliability or usefulness 

of the whole or any part of the information contained in this document. You should seek your own independent 

expert advice and make your own enquiries and satisfy yourself of all aspects of the information contained in this 

document.  Any use or reliance on any of information contained in this document is at your own risk in all things.  

The Government of South Australia and its servants and its agents disclaim all liability and responsibility (including 

for negligence) for any direct or indirect loss or damage which may be suffered by any person through using or 

relying on any of the information contained in this document. Any liability of the Government of South Australia, its 

servants or its agents in any way connected with the information contained in this document, whether or not such 

liability results from or involves negligence, will not exceed $100.00. 
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Executive summary  
 

This report provides an analysis and evaluation of the current state of small satellite 

technology and how it is becoming the dominant driver of the global space industry growth. 

Global space industry revenues topped USD 323 billion in 2015, with 76 per cent comprised 

of commercial space products and services, and commercial infrastructure. The space 

industry has also grown by almost 10 per cent between 1998 and 2015 ï much more than 

global GDP growth over the same period of time. In this context, the satellite industry has 

proven to be the dominant driver of growth, accounting for more than 62 per cent of space 

industry revenues in 2015, the majority of which was generated by satellite services such as 

telecommunications, Earth-observation, science and national security applications. In the 

years 2009 to2015 satellite applications were dominated by technology (47 per cent), whereas 

projected trends show that as from 2016, Earth-observation will take the lead with 73 per cent 

of the applications market. 

The average number of satellites launched globally per year increased by 36 per cent in the 

years 2011 ï 2015 over the previous five years, with a number of total operating satellites 

reaching 1,381 in 2015 as compared to 986 in 2011. This report draws attention to the rise of 

the new wave of companies, characterised by different and innovative business models. The 

paradigm of traditional satellite companies - large, less cost-effective, backed by huge 

government investment is declining, leaving room to small-medium size companies, often 

spun-off from universities to grow and prosper. This phenomenon widely termed ñNewSpaceò. 

Small satellites are expected to take a relevant stake of the projected industry growth: 28 

nano/micro satellites were launched into orbit in 2008, increasing to 141 in 2014, whereas 

more than 3,000 are expected to be launched between 2016 and 2022. Of particular interest 

is the rapid adoption of the CubeSat standard of small satellite which is the first globally and 

academically recognised standard for small satellites with specific weight and volume 

requirements. 

To analyse and provide a deep understanding of the NewSpace phenomenon, the report 

features a detailed list of 33 different companies that are directly involved in the small satellite 

frame, sorted into five different groups according to their business focus: Earth observation, 

communication, multi-purpose, launch and deployment. 

The Australian government has begun to show an appreciation of the industryôs potential and 

is fostering a positive environment to enhance its growth and international competitiveness. 

This is particularly evident in the state of South Australia which in 2016 published the Space 

Innovation and Growth Strategy: Action Plan 2016-2020, the first space strategy of any 

Australian jurisdiction. In line with international best practice, strong emphasis has been 

placed on the educational system in developing the industry. Between 2014 and 2016, four 

satellites were developed in Australia all with the involvement of universities, and three as part 

of the worldwide QB50 project, a network of 50 CubeSats built by universities teams from all 

around the world. 

An environmental scan of the main players in the NewSpace satellite market is included in the 

report, and features three successful South Australian companies Fleet Technologies, Inovor 

Technologies and Myriota, which are driving the Australian innovation in this landscape. 
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Introduction  
 

Global space industry revenues has grown significantly in recent years. Between 1998 and 

2015, the space-sector growth accounted for three times the annual global GDP growth rate. 

No doubt that the future for the space industry will be amazing and part of future success 

depends on small satellites. In 2008 were launched 28 nano-micro satellites (ranging 1-50 kg), 

increasing to 141 in 2014. It is projected that 3000 nano-micro satellites will be launched 

between 2016 and 2022. 

This report is intended to provide insights about the disrupting technology of small satellites 

and their economic impact on the entire space industry as a whole. Small satellites has proven 

to be an incredible promising technology, representing a real point of discontinuity with a 

traditional satellite industry that was led by big, often government-backed companies focused 

on large, reliable and dramatically complex satellites. The space industry landscape is thus 

rapidly changing, with the rise of a large group of new ventures with distinctive features and 

new business model, characterising the so-called NewSpace sector. 

Chapter 1 constitutes a conceptual basis of the satellite industry, providing a brief history of 

satellites from the dawn of space age to nowadays and examining the standard technology 

required to build a satellite and to run a successful satellite mission. The space value chain is 

examined, highlighting the various stages of this complex economic sector. A view about 

actual market conditions is also given, for the entire space industry and then focusing 

particularly on satellites as well, pointing out the different economic activities that configure 

the satellite industry. Looking at future developments and trends arising from actual data 

available, itôs important to note the emergence of entirely new business models carried out by 

innovative companies, pushing the satellite industry beyond its traditional financial and 

manufacturing boundaries. 

Chapter 2 contains an in-depth analysis about the industry of small satellites. It gives an 

overview of recent developments and some definitions regarding this particular class of small 

spacecraft. The analysis goes through launch numbers, the composition of purpose 

applications, size trends and recent acknowledgments about the launch market, considering 

the future developments that can be reached by means of NewSpace technology 

achievements and the applications that the companies further examined will be able to 

accomplish. However, such disruptive economic development should be actively and carefully 

managed by governments, state authorities and space agencies: the space-debris 

phenomenon is an issue that must be addressed, if the perspective numbers of spacecraft 

expected to be launched are to be taken into serious consideration. 

Chapter 3 constitutes the core of the paper, which stands in the analysis conducted about a 

consistent number of companies which act as prime actors in the NewSpace arena, with 

special regard to smallsat-linked ventures. The dissertation is intended to gain insights about 

companiesô business models, their market applications and the way they intend to exploit 

disruptive technologies which are in continuous development. 

The conclusions remark on the role of the education system as a key accelerator on which 

space sector growth relies on. Within such a perspective, a real positive and prolific 

environment has been created by the Government of South Australia, which has undoubtedly 

built an efficient environmental framework and put a strong emphasis on the education system, 

enhancing the technology spillovers from universities to the commercial enterprise cluster. 

South Australian-based space companies Fleet, Inovor and Myriota, are good examples of 

companies which have commercialized research.  
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1. The world of satellites  
 

1.1 Brief history of satellites  
 

A satellite can be referred as every artificial object which has been intentionally placed into 

orbit by human action. To distinguish them from natural satellites such as Moon, itôs not 

uncommon to refer to them as artificial satellites. Artificial satellites history draws back in the 

50s, as the first artificial satellite sent to space was the world acclaimed ñSputnik 1ò, a 

basketball sized spacecraft launched by the Soviet Union on October 4 1957, marking the 

beginning of the ñSoviet Sputnik Programò and triggering the start of the Space Race between 

USA and Soviet Union, but the very early seed of human satellite activities could be dated 

back in the 40s, from which consecutive innovation and transformation patterns are retrieved. 

¶ In the 40s few visionary people theorised satellite technology ï like the acclaimed 

writer Arthur C. Clarke, who spoke of satellite communication possibilities. 

¶ The realization of those visions took place in the 50s as the early experimentation of 

launching spacecraft to space began with Sputnik and Explorer programs. 

¶ In the 60s large international organizations started to play their role (i.e. NASA, 

ESRO1), with first men launched to space for both the US (Mercury Freedom 7 mission) 

and for the USSR (Vostok 1 mission). Great developments continued in satellite 

technology such as space probes were sent exploring other planets and first satellites 

sent signals across the ocean. 

¶ The study of other planets through the use of satellites continued in the 70s and they 

were used more often to map the other planets in our solar system. Satellites were 

used mainly to find out other planetsô conditions trying to retrieve life-forms on other 

planets (Venus and Mars mostly). 

¶ Exploration of our galaxy continued and stretched through the 80s, as assumptions on 

the existence of Earth-similar planet began to rise. Numerous pictures continued being 

returned and the space technology pushed satellites into new dimensions, while a 

transition from national to individual usage and liberalization took place. 

¶ Through the 90s satellites continue being improved. Yet space ships seem to be 

improving faster and taking over what these satellites have accomplished so far. 

Business use and satellite constellations, as well as Geostationary Earth Orbits 

(GEOs), were milestones of the period. 

¶ Consistent privatization processes, as long as focus onto new technologies and the 

strong growth of commercial space sector are the leading trends of the 2000s and 

recent years. 

The first satellites led the way to most of our knowledge concerning space today. Because of 

their success, extensive research could be done about the Solar System using the pictures 

and information they provided. Since 1957, more than 4000 satellites have successfully been 

launched: with all the technology created day after day, our knowledge of space has become 

very sophisticated and will continue to grow, as new business opportunities and development 

factors are on the rise. 

                                                
1 European Space Agencyôs (ESA) precursor. 



6 
Facchinetti G, Sasanelli N, Davis M, Cucinella G               SMALL SATELLITES ï economic trends 

1.2 Technology underneath  
 

From the early beginning of space industry, satellites has proven to be a vital resource in a 

very wide range of activities, and they have evolved by time embracing new development as 

well as economic sectors, which the main are:  

¶ Weather information: satellites are the first reliable mean to predict meteorological 

conditions and provide thus a fundamental resource for many activities, from 

commercial flights to agriculture industry. 

¶ Climate research: it is becoming more and more important to understand the evolution 

of climate as the mankind is facing strong changes in atmospherical events, as well as 

understand the real effects of human activities on the environment. Satellites provide 

useful air measurements and analysis on an hourly basis for this purpose. 

¶ Television, telephones, multimedia communication have dramatically taken advantage 

of satellite transmission capabilities, and they are a relevant drivers of commercial 

space growth. 

¶ Data distribution: another essential space industry growth driver, is living an explosive 

development as the New Data paradigm is taking place. 

¶ Transportation and logistics, navigation, safety security and rescue. 

There are also more sectors that are specifically taking advantage of small satellites 

development:  

¶ Space research 

¶ Earth remote sensing 

¶ Early warning and disaster management 

Before analysing in depth the technology embedded in satellites, it could be useful to 

summarize what a satellite needs to be made capable, or the main elements of a successful 

satellite mission. The main pivotal element around which everything else develop and take 

place are the mission objectives2: every launch is conceived with a list of achievements that 

the satellite has to reach, during its useful life cycle. These objectives can vary significantly 

between different missions, as we have already seen the great heterogeneity involved in the 

utilization of this particular unmanned spacecraft, but are always present and affect indirectly 

every activity. So the mission objectives start to take shape in someoneôs mind, which can be 

identified as the ñuserò. These objectives become more defined in the boundaries of a mission 

concept, which includes every kind of technical, logistic, and economic aspects of a hypothetic 

satellite launch. Then the satellite needs a launch element to be driven into orbit, and as we 

has already seen it could happen in many ways, as a primary payload (especially for 

traditional, expensive, heavy-weight satellites or with emerging dedicated rockets for small 

satellites) or as a secondary payload taking advantage of hitchhiking. The satellite then 

reaches the designated orbit, and it can work as a stand-alone spacecraft or in association 

with many other (in this case, this constitutes what is technically known as a ñswarmò or 

ñconstellationò). In this way, the satellite or the group of satellites need the structures to send, 

receive and process the data they gather: thatôs why satellite missions require ground stations 

                                                
2 Brie , K 2016, óThe rise of small satellitesô, Technische Universität Berlin, MOOC@TU9, viewed in October 

2016, http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf 

http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf
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to operate. These ground stations are connected with mission control and mission operations 

centers, which can be very far; they process raw data received from satellites travelling in 

orbits, and generate, archive and distribute information to the ultimate customers. 

A typical satellite consists of a number of vital subsystems, and of a payload carried for the 

ultimate mission purpose. A ñsubsystemò is a group of single components (or parts) that are 

organized in working units (equipment). The usual subsystems that make a satellite (and a 

small satellite, with no difference) working can be summarized as follows3: 

1. Structure and mechanisms: they carry the payload and keep all the other subsystems 

(and equipment) together. They are often the heaviest spacecraft hardware, so they 

affect a number of challenges like launch loads (and costs, which can be real killers 

for satellite missions), material stability in vacuum and direct sunlight radiation, 

resistance to vibrations and shocks. Within smallsats, minimalism regarding to this 

specific subsystem is crucial, as they must keep the lowest weight and the smallest 

dimensions. 

2. Electric power subsystem: every satellite needs energy, so it needs a power 

subsystem to generate, control, store and distribute electrical current along every 

working component. This way, an Electric power subsystem is often divided in four 

smaller parts, like a power source (solar arrays), a power storage device (battery), a 

power control station, and a power distribution structure. Everything needs to be 

balanced, especially regarding overall weight as itôs been said for the outer structure. 

The electrical components must also be qualified for vacuum and solar radiation 

operations. 

3. Thermal control subsystem: as a satelliteôs core is frequently made of integrated 

electronic processors (the ñthinking brainò), it needs to keep an adequate working 

temperature for all the units in some allowed ranges. Engineers have then to take into 

account the very different kind of solar exposition that a satellite usually faces, as all 

equipment is exposed to the longest direct sunlight during the day and on the other 

side is completely in darkness when behind Earthôs shadow. 

4. Attitude control subsystem: this subsystem is aimed to direct the satellite into desired 

directions and stabilize the satellite attitude. 

5. On-board data handling system: it controls the handling and the storage of satelliteôs 

health data and all the data generated by the (eventual) payload. 

6. Communication subsystem: to assure the ground-satellite communication in both up-

link and down-link directions. Usually it consist of one or more receivers that can be 

deployed and oriented. Reliability is a primary issue within this specific subsystem, as 

itôs the ultimate connection between the mission control center and the satellite in orbit. 

7. Payload: not always present, the payload is aimed to perform the mission objectives. 

For instance, a high-resolution camera constitutes the normal payload of an Earth 

imagery satellite.  

8. Propulsion subsystem: the engine of a satellite, to perform orbit maneuvers and 

potentially change orbitôs altitude or trajectory. It can be used to send the satellite into 

                                                
3 Brie , K 2016, óThe rise of small satellitesô, Technische Universität Berlin, MOOC@TU9, viewed in October 

2016, http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf 

http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf
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a re-entering orbit or to transfer broken spacecraft into what is known as ñgraveyard 

orbitsò, in order to avoid collisions with other spacecraft.  

The majority of small satellites launched recently (and expected to be launched in the 

immediate future), along with the majority of spacecraft under development, are CubeSat-

Class spacecraft4. The introduction of a dedicated orbital deployer, specifically the P-POD 

(Poly Picosat Orbital Deployer) has made easier and more frequent for CubeSats to reach 

orbit as secondary payloads. The P-POD system is capable of holding three 1U CubeSats or 

relative combinations, and it can be regarded as a good example of technology and science 

collaboration between governments, universities and private industry, especially through 

NASAôs CubeSat Launch Initiative (CLI). Another significant system for launching smallsats in 

orbit via secondary payloads is the EELV Secondary Payload Adapter (ESPA), which can hold 

up to 6 moderate sized spacecraft as secondary payloads on a host rocket.  

CubeSats are on the rise particularly because of their short time-to-orbit, as a typical CubeSat 

project can move from idea to launch within 18-24 months, with a cost of USD 1 million or 

even lesser. The CubeSat standard involves not only the structural dimensioning of a satellite 

but also testing requirements and waiver processes. The development and approval 

processes for a smallsat or a CubeSat are not less stringent than the ones required for 

traditional large satellites: in the end, reducing dimensions makes everything less demanding, 

as all the development process is tailored to this small platform. Moreover, the CubeSat 

standard is relatively open with payloads and components that the satellite would carry and 

utilize. Most CubeSats are made of COTS (commercial off the shelf) products, helping 

drastically to lower costs, but it does not pose any restriction to any more sophisticated 

instrument to be carried, as this standard is more and more required for military and more 

complex civil purposes due to commercial development.  

The growing interest in small satellites can be brought back to: 

¶ Increasing awareness among the public about the great potential value of on-demand 

access to geospatial information 

¶ Lowering of minimum price required to enter space 

¶ Lowering of cost per kilogram of hardware manufactured 

¶ Earth-imaging-payloads are more sophisticated and less heavy in weight 

¶ Technology advancements in other sectors which can be leveraged into satellite sector 

All these facts are likely to show the great technology potential for a number of subjects, 

including: 

¶ Education institutions, universities alike: the affordable costs and comfortable size are 

opening a new world of possibilities for research purposes and all STEM faculties 

overall. 

¶ Business commercial opportunities for the huge amount of data that small satellites 

are proving to be capable to provide 

¶ Interest by government institutions; on the military and defense side, small satellites 

can achieve tactical communication, imagery for war faring and technology 

development while on the government-backed research side geospace and 

                                                
4 Brie , K 2016, óThe rise of small satellitesô, Technische Universität Berlin, MOOC@TU9, viewed in October 

2016, http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf 

http://mooc.tu9.de/cms/wp-content/uploads/2014/09/Rise_of_small_satellites.pdf
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atmospheric research, earth technology and science, heliophysics, interplanetary 

missions. 

 

1.3 Space i ndustry overview  
 

Space economy can be viewed as the full range of activities and the use of resources that 

create value to human beings by means of exploring, researching, understanding, managing, 

and utilizing space. A definition of global space economy is given by the OECD Space Forum5, 

and it includes:  

¶ core space industryôs activities like space manufacturing and satellite operations 

¶ other consumer activities derived over the years from R&D activities. 

It therefore includes all public and private factors involved in developing, providing and using 

space-related, space-derived products, services and the scientific knowledge developing from 

research about space. 

The global space industry is undergoing a period of change, as can be seen by a variety of 

changes among its operations. For example, efforts in reusing launch vehicles are now having 

some success, and more efficient launch vehicles are being designed and developed, in order 

to lower launch costs and make them more efficient. Moreover, small satellites are 

experiencing a strong growth in numbers, as the industry is ordering and manufacturing vast 

constellations of satellites for Earth observation and telecommunications. Large satellites, on 

the other hand, are taking advantage of more efficient propulsion systems, helping to increase 

their usable lifespan. Space technology is changing traditional ways of monitoring 

infrastructure and providing services. The global demand for space data and applications is 

driving many of the recent investments in space. These and other innovations now taking 

place show clearly the main evolution patterns of the industry. Space is becoming more 

affordable and consequently more accessible to a very broad set of public agencies, 

industries, and individuals. 

The space sector is distinguished from the majority of the broad economic landscape, as it 

shows at least three main distinguishing features: 

¶ the use of cutting edge technologies 

¶ longer terms for project development 

¶ longer and highly uncertain return on investments 

Access to space is costly, as it entails technical risks and space services require large users 

markets to be profitable. Despite this, an increasing number of private entities are currently 

engaged in space activities, and it is gradually operating a shift in the traditional space 

economy establishment. In fact, the commercial space sector constitutes a prominent part of 

the global space industry generating 76% of the global space revenue and having showed an 

upward growth trend in recent years. On the other hand, defence-purpose space activities 

remain relevant as many space technologies have both civil and military applications - e.g. 

weather forecasting can be used for early warning threats detection. The defence industry has 

historically played a pivotal role [in the space sector] since the genesis of the Space Age, 

                                                
5 OECD 2014, The Space Economy at a Glance 2014, OECD Publishing, viewed in October 2016, 

http://dx.doi.org/10.1787/9789264217294-en 

http://dx.doi.org/10.1787/9789264217294-en
http://dx.doi.org/10.1787/9789264217294-en
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acting as a platform for political and military confrontation between USA and USSR in the 

1960ôs.  

Governments are still nowadays important customers of space products and services, 

providing investing flows in a wide range of activities due to the value of space for strategic 

and political reasons. Public expenditure represents a relevant source of financing for space 

projects, because the particular features of the space sector (such as its complexity and 

economic risks) might sometimes discourage private investment. In the first instance, 

governments might focus on results other than profitability, while a private firm will primarily 

pursue an efficient, cost-effective business model aiming to exploitation of a lucrative segment 

of the market for profit. 

 

1.4 Main segments and value chain  
 

As has been noted, the space industry is a quite complex economic cluster. The OECD 

summarizes its main characteristics and then defines three main segments that compose 

space economy6: 

¶ manufacturing 

¶ services from satellite operators 

¶ consumer-side services 

The space manufacturing value chain includes a number of players that stretch between 

ñprimesò manufacturers, dedicated to design and assembling of spacecraft systems; ñtier-1ò 

manufacturers which design, assembly and manufacture the major subsystems that compose 

spacecraft (such as satellite structures, propulsion subsystems and payloads); ñtier-2ò 

manufacturers that put together the equipment which will subsequently be assembled in major 

subsystems by tier-1s and, at last, ñtier-3ò and ñtier-4ò firms that produce specific components 

and materials for all the other manufacturers. 

 

Figure 1: The Space Value Chain (Source: UK Space Agency, 2012) 

                                                
6 OECD 2014, The Space Economy at a Glance 2014, OECD Publishing, viewed in October 2016, 

http://dx.doi.org/10.1787/9789264217294-en 

http://dx.doi.org/10.1787/9789264217294-en
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Satellite operators own and operate satellites, providing all satellite-related activities as 

telecommunications, radio services and remote sensing.  

Consumer services are made by players usually outside the space community, which need 

satellite capacity for some of their operations, for example direct-to-home satellite television, 

satellite navigation and value-added services. 

Moving more deeply to understand the industry, itôs relevant to give first of all a definition of 

value chain, as it consists of a range of different activities, from design until distribution to the 

final customer, in which all industry firms get involved in order to create a product from the 

very early concept to the market and then its final use, i.e. in customerôs hands. Value is added 

in each step of the chain, from the top until the very bottom, as every player must gain some 

profit to survive in the competitive environment. As a complex sector, many different activities, 

inputs and processes contribute to shaping the global space value chain. To apply the same 

business terms that the economic literature considers regarding several other industries, the 

production process could be split into two main stages, which activities as a whole constitute 

the overall space value chain7:  

¶ Upstream side, where companies and organizations are involved in space exploration 

and sending objects into space; this stage is devoted to the provision of space 

technology. 

¶ Downstream side, where companies exploits the technology developed by upstream 

actors in a range of different applications. Downstream firms provide commercial 

space-related services and products to the final costumers (that are normally unrelated 

to space). These companies are not normally not part of the traditional space industry 

nor are they connected to it. Rather, they bundle space signals and data to build in 

their own products that typically concern location based services, satellite 

communication, satellite television and geospatial products. The latter is probably the 

industryôs fastest-growing sector of recent years. 

The satellite communications, Earth observation and PNT market plays a relevant role in the 

commercial space products and services sector, with firms known as satellite operators. They 

lease out the transmission capacity of their property satellites to public and private entity 

clients. This specific sector can be divided in two main segments: 

¶ FSS ï Fixed Satellite Services ï in which satellite communications are delivered by 

means of stationary ground receivers  

¶ MSS ï Mobile Satellite Services ï in which satellite communications are delivered by 

means of mobile broadcasting and receiving instruments, such as satellite telephones 

or in-flight communications.  

A relatively small but relevant sub-sector of satellite-related activities is made of Earth 

observation and PNT services which appears to be on the rise on recent years, as it provides 

a broad range of activities in many heterogeneous fields like defence and natural resources. 

                                                
7 Space Safety Magazine, Space Economy: an Overview, viewed in October 2016, 

http://www.spacesafetymagazine.com/space-on-earth/space-economy/ 

http://www.spacesafetymagazine.com/space-on-earth/space-economy/
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Figure 2: Breakdown of the Space Value Chain: the satellite industry example (Source: ESOA, n.d.) 

 

1.5 Financial considerations  
 

From 1973 to 1998 global space revenue grew at an annual rate of 6.3% from USD 15 billion 

to USD 68.8 billion. This growth rate is approximately double GDP growth, which for that same 

period had a compound annual growth rate of 2.96%. 

In 2015 space revenue was about USD 323 billion, growing at a compound annual rate of 

9.52% over the 17 year period from 1998 to 2015. Over that same period, world GDP grew at 

an annual rate of 2.87% while the space sector economy grew at more than three times that 

rate. 

 

Figure 3: The Global Space Activity (Source: The Space Foundation, 2016) 

$120.09 B
37%

$126.33 B
39%

$44.57 B
14%

$31.95 B
10%

Commercial Infrastructure and
Support Industries

Commercial Space Products and
Services

U.S. Government Space Budgets

Non-U.S. Government Space
Budgets

Total: $322.94 Billion

2015



13 
Facchinetti G, Sasanelli N, Davis M, Cucinella G               SMALL SATELLITES ï economic trends 

The commercial space sector represents more than three-quarters of all global economic 

space activity. The largest portion is constituted by commercial space products and services 

- including telecommunications, broadcasting, and Earth observation ï that  grew by 3.7% to 

reach USD 126.33 billion8 in 2015 (from which starting year). Commercial infrastructure and 

support industries, including the manufacture of spacecraft, in-space platforms, and ground 

equipment, as well as launch services, independent research and development and insurance 

were worth USD 120.88 billion9 in 2015, with a slight 5.2% decrease ï showing the fact that 

downstream activities remain relevant. 

Global government spending declined by 4.8% in 2015, as it USD 76.52 billion10 (from which 

starting year). Government spending accounted for 24% of the global space economy, 

remaining unchanged from 2014. The U.S. government spending saw a 3.2% increase from 

2014 on defence and non-defence space efforts, while non-U.S. government space 

investment declined by 14.2% in dollar terms (primarily due to exchange rates). In real terms, 

however, most space involved/space capable countries increased their budgets for space 

activities. In fact, governments and companies around the world continue investing in new 

space infrastructure. At least 19 countries have, are developing, or are planning to host 

spaceports for orbital or suborbital launches.  

There were 86 orbital launches attempted around the world in 201511, the third highest number 

of launches in two decades. Year 2015 also saw the most significant development of the 

recent launch industry, with two U.S. companies successfully landing rockets returning from 

space ï i.e. SpaceX and Blue Origin. Although no landed rocket has been proven to fly again, 

those companies put a lot of their trust in cutting operational costs by reusing the rockets, as 

rocketsô reusability could really become a disruptive innovation to lower the cost of launching 

payloads to space, although the effective success potential has yet to be verified. 

The number of large spacecraft sent to orbit remains steady, and interest in small satellites 

continues to grow. Nano and small satellites constituted 48% of the 262 spacecraft12 launched 

in 2015, although coming with a small mass of 10 kilograms (22 pounds) or less each (they 

constituted less than 1% of the total mass sent to orbit in 2015).  

Regarding the workforce, space technologyôs progressive integration into all aspects of life 

may lead to the creation of jobs that are not traditionally space-related like programmers, 

computer scientists, and ñbig dataò analysers. 

The space industry is regarded as one of the most relevant engines of economic growth, as it 

embeds a large variety of application fields for space technologies that imply in cascade lots 

of spill-overs among other industries that are not traditionally associated with space.  

Benefits from the use and the development of space assets include qualitative aspects as 

strategic advances and better decision making procedures ( huge opportunities given by Earth 

observation technologies for preventing natural disasters), as well as cost efficiencies. 

                                                
8 The Space Foundation 2016, The Space Report 2016 overview, The Space Foundation, viewed in October 

2016, 
http://www.spacefoundation.org/sites/default/files/downloads/The_Space_Report_2016_OVERVIEW.pdf  

9 Ibid. 
10 Ibid. 
11 Ibid. 
12 Ibid. 

http://www.spacefoundation.org/sites/default/files/downloads/The_Space_Report_2016_OVERVIEW.pdf


14 
Facchinetti G, Sasanelli N, Davis M, Cucinella G               SMALL SATELLITES ï economic trends 

As of December 31st 2015, there were 1.381 operational satellites, serving different 

functions13: 

¶ Commercial Communications ï 37% 

¶ Civil/Military Communications ï 14% 

¶ Earth Observation Services (remote sensing) ï 14% 

¶ Research and Development ï 12% 

¶ Military Surveillance ï 8% 

¶ Navigation ï 7% 

¶ Scientific ï 5% 

¶ Meteorology ï 3% 

 

Figure 4: Operational Satellites by Function 2015 (Source: Satellite Industry Association, 2016) 

The number of operational satellites, as detected at the end of 2015, has marked a 39% 

increase over 5 years, compared to 986 operational satellites reported in 201114. This notable 

increase is connected to a number of reasons: the average number of satellites launched per 

year in the 2011-2015 time range has increased of 36% over the previous 5 years-period, with 

small and very small satellites as main contributors to this growth, particularly regarding LEO 

deployments; moreover the average operational lifespan of certain satellite types, such as 

GEO communications satellites is expanding. There are now 59 countries with operators 

represented by at least one satellite, even if some are part of regional consortia.15 

                                                
13 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 

14 Ibid. 
15 Ibid. 

Commercial 
Communications

37%

Civil/Military 
Communications

14%

Earth 
Observation 
Services 14%

R&D 12%

Navigation 7%

Military 
Surveillance 8%

Scientific 5%
Meteorology 3%

http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-Compressed.pdf
http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-Compressed.pdf


15 
Facchinetti G, Sasanelli N, Davis M, Cucinella G               SMALL SATELLITES ï economic trends 

The satellite industryôs global revenues reported for 2015 were USD 208.3 billion16 ï 62% of 

Space Industry as a whole - marking a 3% growth from 2014, slightly above the world economy 

growth rate of 2.4%. This means that over a ten-year period of time, the global satellite industry 

nearly doubled, if we look at 2006 when revenues were USD 106 billion, even if the industryôs 

growth appears to be slowing down. The average yearly market share of United States is 

around 43% of global industry, still underlining the pivotal role of the country in the 

development of space economy. 

 

Figure 5: Global Satellite Industry Revenues (Source: Satellite Industry Association, 2016) 

 

 

Figure 6: US portion of Global Satellite Industry Revenues (Source: Satellite Industry Association, 2016) 

                                                
16 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 
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Satellite Industry can be divided in four  main activity17 segments that are summaries in the 

below table. 

 

Table 1: Satellite Industry main activities 

Segment  2010 
2010 
(%) 

2015 
2015 
(%) 

growth 
on 2014 

Satellite 
Services 

USD 101.3 
billion 

60% 
USD 127.4 billion (mainly satellite TV 
services) 

61% +4% 

Satellite 
Manufacturing 

USD 10.7 billion 6% 

USD 16.6 billion (communications sats 
represent 42%, military surveillance sats 
account for 36%. Cubesats represent 49% 
of total launches while less than 1% of 
value, mostly used for commercial Earth 
observation) 

8% +4% 

Launch 
Industry 

USD 4.4 billion 3% 
USD 5.4 billion (launch orders: 45% US, 
48% Europe, 3% Russia and 3% other) 

3% -9% 

Ground 
Equipment 

USD 51.6 billion 31% 
USD 58.9 billion (mainly Satellite Navigation 
Equipment ï GNSS) 

28% +1% 

Global  
USD 168.0 
billion  

 USD 208.3 billion    

Source: authorôs elaboration on State of the Satellite Industry Report 2016 

 

1.5.1 Satellite services 
 

It is the largest Satellite Industryôs segment, with USD 127.4 billion revenues reported in 
201518, marking a growth of 4% on 2014. It is furtherly divided in 4 sub-segments: consumer 
services (the key driver, representing 82% of Satellite Servicesô revenues), fixed satellite 
services, mobile satellite services and Earth observation services. The consumer services 
sub-segment, consisting of satellite television, radio, and broadband has been the most 
prominent segment of the whole satellite industry. Satellite TV services accounted for 77% of 
all satellite services revenues and 94% of consumer services revenues in 2015. The main 
growth driver is in emerging markets, while in the US are premium services. Earth observation 
services revenues has seen a growth of 10% over 2014, driven by established remote sensing 
companies plus new entrants deploying new small satellites. Once a small sector, dominated 
by a few large-satellites operators ï typically founded and financed by the space industry, with 
governments as main customers ï it is undergoing a period of transformation, with new 
competitors on the rise. These new entrants are the typical smallsat firms, backed by the tech 
sector and tech-oriented venture capitalists, developing smaller and simpler satellites, in order 
to take advantage of a growing customer base. Investments in Earth observation activities are 
driven by the rising interest for business intelligence products made available by satellite 
imagery. 2015 has been a record year with investment in start-up space ventures cumulating 
USD 2.3 billion, with several Earth observation companies earning large venture capital funds. 
A detailed review of these and other NewSpace companies will follow on chapter 2. 

 

                                                
17 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 

18 Ibid. 

http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-Compressed.pdf
http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-Compressed.pdf
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Figure 7: Global Satellite Services Revenues (Source: Satellite Industry Association, 2016) 

 

1.5.2 Satellite Manufacturing 
 

Worldwide revenues accounted USD 16.6 billion in 201519, making Satellite Manufacturing the 
third segment in the Satellite Industry. Last year saw the launch of 202 satellites, keeping the 
same level of the previous year. The 49% of these launches were for 108 CubeSats launched, 
mostly for Earth observation purposes, even if CubeSats represented less than 1% of total 
manufacturing revenues. Communications satellites were 42% of revenues, while military 
surveillance satellites accunted for 36%. It is important to note that 89 of the 119 US-built 
satellites manufactured and launched in 2015 were CubeSats: in fact, US companies built 
64% of the total number of satellites manufactured in 2015 and earned 60% of relative 
revenues. These findings reveal a continuing interest in building low-cost small satellites. In 
particular, CubeSats are a very strong valued standard in use for academic, government and 
commercial purposes due to its standardized deployment mechanisms. Of the 108 CubeSats 
launched in 2015, 61 were sent to orbit by the International Space Station (56%), and 61 
CubeSats have been launched for Earth observation activities ï the majority built and operated 
by Planet. The total expense to build all the CubeSats since 2005 is estimated less than USD 
100 million. Commercial firms are studying the deployment of constellations using customized 
small satellites, and this will be a distinctive growing driver for future revenues. 

                                                
19 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 
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Figure 8: Satellite Manufacturing Revenues (Source: Satellite Industry Association, 2016) 

 

 

 

Figure 9: Number of Spacecraft Launched by Mission Type, 2015 (Source: Satellite Industry Association, 2016) 

$5.6 
$6.3 

$8.2 

$10.9 
$10.0 $10.0 

$5.1 

$5.6 

$6.4 

$4.8 
$5.9 

$6.6 

 $0.0

 $2.0

 $4.0

 $6.0

 $8.0

 $10.0

 $12.0

 $14.0

 $16.0

 $18.0

2010 2011 2012 2013 2014 2015

Global Satellite Manufacturing Revenues (USD billions)

US non-US

Earth 
Observation 

Services
54%

Scientific
1%

Military 
Survelliance

6%

Navigation
7%

Meteorology
1%

Commercial 
Communications

16%

Civil/Military 
Communications

10%
R&D
5%

Number of Spacecraft Launched by Mission Type 
(2015)



19 
Facchinetti G, Sasanelli N, Davis M, Cucinella G               SMALL SATELLITES ï economic trends 

1.5.3 Launch Industry 
 

The smallest industryôs sector, it totaled USD 5.4 billion in 2015 from commercially-procured 
satellite launches20, marking a decrease of 9% over 2014. In fact, 65 launches were 
commercially procured in 2015 falling from 73 launches in 2014. It is mainly due by the delays 
with US and Russian launches, while other providers in Europe, China and India saw an 
increase of satellite launches. Government customers are still the main driver, and the US had 
the largest share of commercially-procured launch revenues among global launch revenues. 
Launch orders are increasing on the other side, with 33 launch orders placed in 2015 against 
22 in 2014. A notable trend in the launch industry is the development of very small launch 
vehicles: there are at least 17 very small launch vehicles under development all around the 
world, with a carrying capacity of maximum 500 kilograms ï making those vehicles suitable 
for Low Earth Orbit purposes. The aim of these spacecraft is to answer a growing demand of 
dedicated vehicles for smallsat launches, but the price per kilogram launched is still relatively 
high if compared to larger vehicles.  

 
Figure 10: Satellite Launch Industry Revenues (Source: Satellite Industry Association, 2016) 

 
Table 2: Notable launch vehicles 

 Alpha  Electron  LauncherOne  Lynx Mark III SOAR 

Company  
Firefly Space 
Systems 

Rocket Lab Virgin Galactic 
XCOR 
Aerospace 

Swiss Space 
Systems 

LEO capacity  400 kg 150 kg 400 kg 10 kg 250 kg 

First flight  2017 2016 2017 2018 2017 

Price  USD 8M USD 4.9M USD 10M USD 545K USD 10.5M 

Price/kg  USD 20,000 USD 32,667 USD 25,000 USD 54,500 USD 42,000 

Source: Satellite Industry Association (2016) 

                                                
20 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 
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1.5.4 Ground Equipment 
 

The second largest satellite-related sector, it saw a slight 1% growth over 201421, split among 

network equipment, consumer equipment like Satellite Navigation Services (GNSS) and other 

non-GNSS equipment like Satellite TV, radio, broadband and mobile. Network equipment saw 

the strongest growth accounting a plus 3% over 2014, while consumer equipment for satellite 

navigation (GNSS) remains the half of all Ground Equipment revenues, with the same level of 

2014. 

 
Figure 11: Global Satellite Ground Equipment Revenues (Source: Satellite Industry Association, 2016) 

 

1.6 Space commercialization and ñNewSpaceò emergence 
 

Recent years have seen a couple of great evolution patterns affecting the broad space 
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there was only a bunch of states engaged in the space industry, nowadays more countries 

and private corporates across a wide range of sectors are acting in space related activities. 

We can refer to the commercial use of space as the provision of goods or services capable of 

generating a commercial value by using equipment that is sent into Earth orbit or outer 

space22. Some examples of commercial use of space include satellite navigation, satellite 

television and commercial satellite imagery. Operators of such services typically contract the 

manufacturing of satellites and their launch to private or public companies, which form an 

integral part of the space economy. On the other hand, space tourism could also be 

                                                
21 The TAURI Group 2016, óState of the Satellite Industry Reportô, Satellite Industry Association, viewed in 

November 2016, http://www.sia.org/wp-content/uploads/2016/06/SSIR16-Pdf-Copy-for-Website-
Compressed.pdf 

22 Equals Three Communications & Booz Allen Hamilton 2002, Commercial Market Outreach Plan for the 
International Space Station, NASA headquarters, 

http://www.hq.nasa.gov/office/hqlibrary/documents/o49797051.pdf 
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considered as an area of future growth, as business start-ups are making lots of effort to 

reduce the costs and risks of human spaceflight. Commercial development of space could be 

dated back to the Reagan administration, when National Space Policy set space commerce 

primarily as a milestone for the US. This policy then remarked strongly NASAôs commitment 

to promote space commerce. In response to this directive NASA established the Centers for 

Commercial Development of Space (later renamed the Commercial Space Centers) and built 

a headquarters office aimed at overseeing every commercial activity ranging from technology 

transfer to commercial manufacturing in space. During the 1980s, NASA policy focused on 

opening up free access to space, and envisioned Space Shuttle and other space platforms for 

eventual product manufacturing in space. In 1986 the Space Shuttle Challenger deadly 

accident tragically proved the risks associated with space travel and space commerce. Space 

Shuttle programs thus experienced a sudden stop, and commercialization efforts slowed 

considerably. US presidency tried then to reinvigorate space programs, aiming specifically at 

commercialization of space. President Clintonôs space directive placed space activities again 

at the center of national economic policy in 1996, as it defined a series of mechanisms and 

agreements by which companies could obtain space flight opportunities aimed at furthering 

commercial ventures. Today, NASAôs efforts to provide commercial space-based 

opportunities is stronger as ever, offering a range of forms to private companies in order to 

settle partnership agreements. Private firms such as Virgin Galactic, SpaceX and Blue Origin 

are then more and more involved in a variety of space-related commercial activities like space 

hardware development and manufacturing, launch and support of unmanned space activity 

(e.g. satellite systems), conduct of scientific research.23 

The second relevant evolution pattern, starting from the beginning of 21st century, is the 

emergence of a new business sector, which has been called alternatively ñAlt.spaceò, 

ñEntrepreneurial Spaceò or ñNewSpaceò. These three labels have been used to describe 

economic approaches to space development that significantly diverge from NASA and 

mainstream space industry. The first person to coind the term ñNewSpaceò was Rick 

Tumlinson, a co-founder of the Space Frontier Foundation, and it defined it as 

ñpeople, businesses and organizations working to open the space frontier to human settlement 

through economic development.ò 24 

It becomes clear then that NewSpace is a compound term that indicates a movement, made 

by a group of new ventures (including their people) that configure a developing private space 

industry ï referring directly to its strong private connotation. Specifically, these ventures aim 

to provide low-cost access to space exploiting recent technology innovations and advocating 

manned and non-manned spaceflight. The emergence of this new innovative sector has been 

made possible by the path built with space commercialization process started 30-40 years 

ago. In general, the main characteristics of NewSpace firms are25: 

¶ Low cost focus . NewSpace companies are strictly focused on minimizing every 

cluster of cost ï both relating hardware and software ï that arises with production 

process. This feature is the most relevant distinctive trait of NewSpace ventures, as it 

involves across-the-board every single element of the companies themselves. The 

main way they try to achieve this thin cost structure is pushing on economies of scale: 

they try to pursue markets with higher usage than traditional ones like space 

                                                
23 Equals Three Communications & Booz Allen Hamilton 2002, Commercial Market Outreach Plan for the 

International Space Station, NASA headquarters, 
http://www.hq.nasa.gov/office/hqlibrary/documents/o49797051.pdf 

24 Hobbyspace n.d., NewSpace, the alternative route to space, Hobbyspace, viewed in October 2016, 
http://www.hobbyspace.com/NewSpace/ 

25 Ibid. 

http://www.hq.nasa.gov/office/hqlibrary/documents/o49797051.pdf
http://www.hobbyspace.com/NewSpace/
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transportation and space tourisms, which growing prospects are encouraging them to 

operate. 

¶ Future payoffs of cost reduction . NewSpace companies are trying to set a strategy 

aimed to bet on cost reduction in order to create bigger markets and payoffs in the 

future. This comes from their belief that markets will grow in the immediate future, while 

traditional space companies donôt rely on this prospects at all because they tend to 

believe that lower costs would just reduce their own revenues, as they regard space 

market as saturated. A deep diversity between the two perspectives is clearly 

assessable. 

¶ Incremental development . NewSpace follow the model of recent high-tech firms such 

as personal computers, mobile phones and microprocessors, as their goal is to build 

a limited-capability initial system that could generate profit and then pay for the 

incremental development necessary to go through next steps. The main advantage is 

the fact that as markets expand, cash flows allow the young ventures to improve their 

product development lines and then to expand furtherly. 

¶ Consumer markets . As itôs been said with space commercialization, NewSpace firms 

target consumer markets like space tourism or commercial satellite broadcast. Space 

commercial growth constitutes a fundamental mean to achieve economies of scale. 

¶ Focus on operations. NewSpace companies are extremely focused on operational 

costs instead of overall performance. They accept a certain failure risk in order to 

achieve an absolute cost control. Some kind of performance could be sacrificed to 

implement cost reduction, reliability and low maintenance costs. 

¶ Innovation.  The use of new technologies is available thanks to cutting-edge electronic 

innovations: these companies make large use of COTS (i.e. Commercial on the Shelf) 

materials combined to build robust space launch systems or satellites. This is another 

crucial mean of cost reduction. 

¶ Small dimensions.  As they are focused on lowering cost structures, NewSpace 

companies frequently are established and operate through lean, agile structures 

minimizing bureaucracy and overhead costs. 

Strong focus on cost reduction and to hold a real control of cost structure is a fundamental 

character that involves every NewSpace actor. It represents a point of discontinuity with the 

past ï the mainstream space industry ï because before the advent of NewSpace ventures, 

there has never been such cost reduction pressure. A large, traditional and heavy 

communication satellite, for example, can cost some hundred million dollars, and could stay 

active for a decade. The giant launching and manufacturing costs are usually covered in 2 to 

3 years by the generous service fees; from then nearly all revenues become profits. It shows 

clearly why a strong push for lower cost is the missing point among traditional satellite and 

space industry in general. This is the reason why traditional space firms focused completely 

on reliability and performance, without regarding the rise of high fixed costs. Another relevant 

issue that made cost reduction easier has been the steep change of NASA approach to 

contracts: while in the past contracts were offered on a ñcost-plusò basis, meaning that all the 

costs would have been covered by US Space Agency granting then a profit above them, now 

itôs getting more and more frequent for companies to award ñfixed-pricesò contracts. The fixed-

price approach allows NASA to pay out its supply by reaching specified, incremental 

milestones: instead of subsidizing private space companies, this approach grants substantial 

budget savings for the Agency and poses a great stress on efficiency among commercial 
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space players, with the consequence that NewSpace firms are thus more incentivized to seek 

private equity and venture capital funding (and this is one great similarity with high-tech Silicon 

Valley companies). 

There are three main regimes in which 

NewSpace companies operate: 

¶ Suborbital regime: where spacecraft 

reach space at 100 km altitude or higher 

but without the necessary speed to go 

into orbit (e.g. 7.7 km/s at 300 km). This 

regime is suitable especially for space 

tourism companies like Richard 

Bransonôs Virgin Galactic, microgravity 

experiments and point-to-point earth 

travelling. 

¶ Orbital regime: where spacecraft are 

able to reach different orbit types: 

o HEO (High Earth Orbit): 

geocentric orbits above the 

altitude of geosynchronous orbit 

(35,786 km)26 

o GSO (Geosynchronous Earth 

Orbit) and GEO (Geostationary 

Earth Orbit): orbits around Earth 

matching Earth's sidereal rotation 

period. Both geosynchronous and 

geostationary orbits have a semi-

major axis of 42,164 km (26,199 mi). All geostationary orbits are also 

geosynchronous, but not all geosynchronous orbits are geostationary. A 

geostationary orbit stays exactly above the equator, whereas a 

geosynchronous orbit may swing north and south to cover more of the Earth's 

surface. Both complete one full orbit of Earth per sidereal day (relative to the 

stars, not the Sun)27. 

o MEO (Medium Earth Orbit): geocentric orbits ranging in altitude from 2,000 km 

(1,240 miles) to just below geosynchronous orbit at 35,786 kilometers (22,236 

mi). Also known as an intermediate circular orbit.28 

o LEO (Low Earth Orbit): geocentric orbits with altitudes from 160 to 2,000 km.29 

They all are suitable for satellites, but small satellites are focused mainly on LEOs as they 

require low launch capabilities. These orbit types are also a development field for space 

                                                
26 Orbit: Definition. Ancillary description writer's guide 2013, NASA Global Change Master Directory, viewed in 

October 2016, http://gcmd.nasa.gov/add/ancillaryguide/platforms/orbit.html 
27 Vallado, DA 2007, Fundamentals of astrodynamics and applications, Microcosm Press, Hawthorne, CA, p. 

31. 
28 Orbit: Definition. Ancillary description writer's guide 2013, NASA Global Change Master Directory, viewed in 

October 2016, http://gcmd.nasa.gov/add/ancillaryguide/platforms/orbit.html 
29 NASA Safety Standard 1740.14, Guidelines and Assessment Procedures for Limiting Orbital Debris 1995, 

NASA, Office of Safety and Mission Assurance, pp. 37-38 

Figure 12: Suborbital regime layers (Source: 
http://www.spacefuture.com) 

http://gcmd.nasa.gov/add/ancillaryguide/platforms/orbit.html
http://gcmd.nasa.gov/add/ancillaryguide/platforms/orbit.html
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tourism industry (for example visiting the International Space Station), research applications 

like developing new materials, earth imaging. 

 

Figure 13: Map of typical Earth orbit regimes (Source: http://www.spudislunarresources.com) 

¶ Deep Space regime:  a broad concept including Lagrange points, Moon, Asteroids, 

Mars and beyond. It involves potential development in the future space tourism 

industry, in particular regarding Mars human landing. It could lead also to interesting 

space research fields like long-term human travelling in space and launching small 

satellites from ISS (particularly taking advantage of CubeSat standard and P-POD 

launcher). Deep Space could lead also to satellite servicing development, allowing 

refueling, fixing and upgrading. 

 

Figure 14: Example of Deep Space mission (Source: http://www.jpl.nasa.gov/missions/deep-space-1-ds1/) 
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2. The small satellite s 
 

2.1 Recent  history and actual landscape  
 

As this report focuses on nanosatellites - a particular segment in the broad satellite space 

technology, represented by a specific market with its own dynamics and features ï a suitable 

classification is worthwhile provided. 

Classifying satellites involves sorting them by mass, as given by the standard practices around 

the world. Small satellites in particular, also known as ñsmallsatsò, are satellites low in mass 

and size, normally under 500 kg. While all satellites with a mass lower than 500 kg can be 

referred to as small satellites, different types are sorted basing on mass: 

¶ Femto-satellites: from 10 g to 100 g 

¶ Pico-satellites: lower than 1 kg 

¶ Nano-satellites: from 1 kg to 10 kg 

¶ Micro-satellites: from 10 kg to 100 kg 

¶ Small-satellites: from 100 kg to 500 kg 

¶ Traditional satellites: higher than 500 kg 

The term "small satelliteò sometimes "minisatellite", often refers to objects with a wet mass 

(fuel included) under 500 kg, and this is increasingly the official reference.  

"Microsatellite" or "microsat" is the unofficial nomenclature for all artificial satellites with a wet 

mass between 10 and 100 kg, but as long as it is not an official classification, there could be 

great variances in mass considered. 

Many satellite spacecraft are based upon the ñCubeSatò standard, which has been developed 

jointly by California Polytechnic State University and Stanford University back in 1999 to 

promote and develop the skills to design, manufacture, and test of small satellites intended for 

low Earth orbit (LEO) that could perform a number of scientific research functions and explore 

new space technologies. It thus refers to satellites made of multiple cube modules spanning 

10 cm per side: each unit (often called ñUò) has then a volume of exactly one liter. 

Consequently, each unit has a mass not exceeding 1.33 kg but usually very close to 1 kg. 

All the small satellite items mentioned above have a distinctive feature: their relatively small 

volume allows space operators to deliver them into space as cargo, and then deployed by 

larger spacecraft as for instance the International Space Station orbiting Earth. This alternative 

method to reach orbit and space deployment represents a potentially disruptive characteristic 

in terms of costs, making it much simpler to deliver objects in space.  

As this report is focused on small satellites, it is worth to look at history trends to gain some 

industry insights. The concept of small satellites is hardly new: Sputnik I, the very first satellite 

sent on space weighed just 83 kilograms, while the first American one, Explorer 1, weighed 

under 14 kilograms. Itôs clear that at the time satellites were small primarily because of reduced 

launch vehicle capabilities. As launch vehicles became more capable, satellites grew larger 

as developers sought to make them more capable. This caused the rise of larger and heavier 

spacecraft launches and the lesser interest in tiny spacecraft, but they eventually experienced 

a resurgence starting from late 80s. Last 50 years of small satellites history could be summed 
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up in decades as follows, with the end of the 80s decade as a great divide between a first 

pioneering period with relatively small numbers and a recent renaissance with high growth 

potentials: 

¶ 60s, boom and bust  - the industry experienced a rapid increase in the early 60s as 

the Space Age unfolded; as itôs showed in figure 3, microsatellites launch rates grew 

rapidly from late 50s, eventually reaching a peak around 1965. A large number of small 

satellites were sent to space to obtain space environment data, flight test various 

technologies, and provide operational communication. Figure 3 shows separately 

Strela launch rates and non-Strela microsatellites yearly launch rates, as Strela 

(Russian for arrow) was a spacecraft designed to provide medium-range, store-and-

forward communications using low Earth orbit (LEO). Around 3 nanosatellites were 

launched per year during the first decade of space exploration, as long as almost no 

picosatellites were launched in this period (figures 4 and 5). In the latter decade half 

small satellite launches started to decrease as they were essentially replaced by 

heavier ones thanks to the advent of more capable launch vehicles. 

¶ 70s, Soviet Microsatellites dominance ï Strela-1M constellationôs deployment (with 

over 300 spacecraft launched) kept high microsatellite launch rates during this period, 

while non-Strela spacecraft continue decreasing its launches. Western small satellite 

launch rates continue to decline as satellites grew in size with more powerful vehicles. 

Nano and Pico satellites entered their ñdead-zoneò as their launch rate fell to zero, at 

the beginning of the heavy-weight satellites era. 

¶ 80s, ñsmall satellite doldrumsò - the Soviet Union was actively launching military 

communications microsatellites, while the rest of the world was experiencing a dearth 

of new small satellites. No nano nor pico satellites were launched in the decade, 

confirming their path through the ñdead-zoneò started in the previous one. Apart from 

Sovietôs military activity, western micro satellites numbers continue their decrease, as 

they eventually hit the bottom between 1977 and 1987: this period has been named 

ñthe small satellite doldrums30ò to indicate the evidence of a stagnation in the small 

spacecraft industry. It is interesting to note that this ñdoldrumsò did not seem to impact 

experimental and educational spacecraft launched by the Radio Amateur Satellite 

Corporation (AMSAT). AMSAT members did not want, or could not afford, 

communications capabilities provided by large satellites. 

¶ 90s, small satellite resurgence  ï ñdoldrumsò ended in 1987, when two pivotal small 

satellite conferences were held that year: 

¶ Naval Postgraduate School in Monterey, California (USA) meeting, sponsored by the 

American Institute of Aeronautics and Astronautics (AIAA) and the Defense Advanced 

Research Agency (DARPA) 

¶ Utah State University Conference on Small Satellites that saw a large academic 

participation.  

¶ In the meanwhile, the rise of microprocessors and microelectronics gave small 

satellites new capabilities. Plus ESA offered standardized secondary payload 

capability on Ariane launch vehicles: this way new flight opportunities become 

available. This lead to the establishment of large LEO commercial communications 

constellations like Iridium and ORBCOMM. The ORBCOMM system was based on 

                                                
30 Janson, S 2011, 25 years of Small Satellites. The Aerospace Corporation, viewed in October 2016, 

http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1117&context=smallsat 

http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1117&context=smallsat
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microsatellites and required the launch of 34 spacecraft between 1995 and 2000. 

Moreover, when the former Soviet Union collapsed in 1991 and approached free 

market economics, converted intercontinental ballistic missiles (ICBMs) became 

available to the world-wide community as low-cost launch vehicles. As the ñdoldrumsò 

ended, launch numbers of small and nanosatellites began to recover, even if 

picosatellites remained still absent. 

¶ 2000s, getting smaller  ï a number of technological advancements made it possible 

to put more capable payloads onto smaller satellites. Among the key technical 

advances there are improvements in microprocessors, solar cells, batteries, and 

microelectromechanical systems (MEMS) that give smallsats capabilities previously 

possible only with larger spacecraft. Another relevant innovation that has helped small 

satellite development has been the Internet, allowing for improved collaboration on 

development efforts and even easier control of spacecraft through Internet-connected 

ground stations. Perhaps the major innovation that has supported the growth of the 

smallsat field has rather been the CubeSat program. Developed by California 

Polytechnic State University and Stanford University, it set a new satellite standard as 

a CubeSat is 10 centimeters on a side and weighs about 1 kilogram. CubeSats initially 

found interest among universities in part as a means to give students engineering 

experience with spacecraft for a tiny fraction of the cost of a larger spacecraft, 

particularly when coupled with secondary, or rideshare, payload launch opportunities. 

As it can be seen from figures 4-5, the CubeSat program definitely ignited nano and 

picosatellites resurgence from the beginning of 21st century, as from that point they 

have been populating the LEO. 

This renaissance has been made possible by a set of technology drivers that have thrusted 

the satellite industry for the last 25 years. The advent of microelectronics saw the development 

of microprocessors, making gigabytes stored on a fingernail. ñMooreôs Lawò was proven to be 

successful as transistor density has been doubling every 2-2.5 years since 40 years ago and 

it is said it may last for more 10 years, making it possible to produce high- performance smart 

sensors and distributed processors systems. Inexpensive and multi-mega pixels imagery is 

now affordable, addressing Earth imagery purposes. The development of Micro-Electro-

Mechanical Systems (MEMS) also boosted nanosatellitesô technology, as rate gyros, 

accelerometers and microbolometers can now be set together. Solar cells reached higher 

efficiency levels, as todayôs solar cells are significantly more efficient than those available 25 

years ago: fewer cells are required per unit power. In addition, cell voltages have increased 

so that a single cell can drive spacecraft circuits. Moreover, The CubeSat standard adoption 

led to a containerized delivery of satellites, with orbital deployers providing physical 

containment of secondary satellites and less risk for primary, heavy satellites. The CubeSat 

paradigm has then improved small satellite access to space: initial cost was around $40K for 

a 1 unit CubeSat - a cost universities could afford. Many international launch options now 

exist, and that way small satellite missions are getting more diverse and launch rates are rising 

up: small satellites are deployed for space biology experiments, tracking ships, monitoring 

stellar magnitudes, inspecting other vehicles, space weather measurements, etc. Itôs also 

interesting to notice that more nanosatellites are being launched than microsatellites. 
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Figure 16: Nanosatellites (1-10 kg) launches per year (Source: Siegfried W. Janson, 2011) 

Figure 15: Microsatellites (10-100 kg) launches per year (Source: Siegfried W. Janson, 2011) 
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2.2 Nano / Mic rosatellite Market and forecast  
 

2.2.1 Launch facts 
 

Launch history has reported a number of 128 small satellites in 201531, representing a 

decrease of 17% if compared to previous year. Such low number was substantially due to 

launch issues, causing a higher 2016 forecast in terms of nano/microsatellites backlog (official 

estimates expected a number of launches between 163 and 212 in 2015)32 and affecting the 

pace of small spacecraftôs growth: 

¶ Failed launches of Antares in late 2014, Falcon 9 and Super Strypi in 2015, causing 

the loss of 51 small satellites with their respective primary payloads. 

¶ The delay of SHERPAôs first flight ï a large payload nano/microsatellite adapter - 

expected to deploy around 87 satellites. 

Despite those negative events, the industry continued its development on constellations of 

satellites for communication and imagery purposes. The most relevant projects included33: 

¶ Planetôs attempt to launch 50 (perhaps more) additional CubeSats, continuing to build 

their constellation and expressing interest in swarms. 

                                                
31 Doncaster, B, Shulman, J 2016, óNano/microsatellite market forecastô, SpaceWorks Enterprises Inc., viewed 

in November 2016, 
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf 

32 Ibid. 
33 Ibid.  

Figure 17: Picosatellites (<1 kg) launches per year (Source: Siegfried W. Janson, 2011) 

 

http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf
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¶ Spireôs announcement about a 100-satellites constellation expected to be launched in 

2017, after a USD 40 million successful financing round from venture capitalists. 

 

Figure 18: Nanosatellites by launch years (Source: http://www.nanosats.eu/) 

With regard to developersô future plans and programs, several projections indicate that a 

number of 3.000 nano/microsatellites will be expected to require a launch between 2016 and 

2022; there are thus many indicators of sustained growth in this sector among publically 

announced launch intentions, market researches and other qualitative/quantitative 

assessments. 

 

2.2.2 Launch market 
 

Historically, the vast majority of launch opportunities for small satellites has been provided by 

piggybacking as secondary payloads on medium and heavy-lift launch vehicles. Currently, in 

fact, most nano/microsatellite are taking advantage of these opportunities to get into orbit. The 

trend is likely to change, by the way, as many dedicated small-vehicle launchers are in 

development among a number of new players, building a new market in order to meet the 

growing demand of small spacecraft launches. Specifically, 2015 has been an evenful year 

for small launch vehicles development34: 

¶ Super Strypi experienced a failure shortly after liftoff while in its very first attempt to 

carry a load of 12 small satellites to orbit 

¶ Rocket Labs announced an inaugural launch, expected to take place in last months of 

2016 

                                                
34 Doncaster, B, Shulman, J 2016, óNano/microsatellite market forecastô, SpaceWorks Enterprises Inc., viewed 

in November 2016, 
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf 

http://www.nanosats.eu/
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf
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¶ DARPA cancelled the ALASA project 

¶ Espace Dynamics ceased operations at the end of 2015 due to lack of funding 

At present, it is then increasingly evident that launch market for small satellites consists of two 

main groups of players which compete against each other: a group of small vehicle, dedicated 

launchers and another group of more traditional launchers through bigger, heavier vehicles 

providing ridesharing opportunities. There are still no clear winners, but by now it is clear that 

the smallsats industry has strongly manifested a need for small, dedicated launch vehicles: 

the market is then projected to grow consistently in the near future.  

Below some examples of ridesharing and small vehicles options: 

Table 3: Rideshare providers 

Rideshare 
Provider  

LEO 
Payload 
(kg)  

Stated 
IOC35 
Date 

Target Launch 
Price  

Configuration  

Spaceflight 
Launch Services  

165 2013 $35K / kg36 
Rideshare broker for numerous 
launch vehicles 

Spaceflight 
SHERPA 

1200 2016 n/a 
Purposed designed payload adapter 
with propulsion for orbital maneuvers 

Nanoracks  4-8 2013 $60K / kg37 
ISS deployment with resupply 
mission launch rideshare 

Source: Doncaster, B., Shulman, J. (2016) 

Table 4: Small vehicle launch providers 

Dedicated 
Launch System  

LEO 
Payload 
(kg)  

Stated 

IOC35 
Date 

Target Launch 
Price  

Rocket Configuration  

Electron  165 2016 $30K / kg Ground-launched, two-stage  

LauncherOne  225 2017 $45K / kg Air-launched, expendable 

SOAR 250 2017 $44K / kg Fully-reusable, spaceplane 

Super Strypi  300 2015 $54K / kg Ground-launched, three-stage, solid 

M-OV 363-454 n/a n/a Ground-launched, hybrid 

Alpha  400 2016 $21K / kg Ground-launched, two-stage 

Bloostar  90 2017 n/a Ship-launched, balloon mean 

GOLauncher 2  44 2018 $57K / kg Air-launched, solid and liquid 

Source: Doncaster, B., Shulman, J. (2016) 

                                                
35 ñInitial Operational Capabilityò. 
36 For a 50 kg payload. 
37 Commercial pricing. 
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As the satellite industry grows steeply by the years, there are some geopolitical issues 

becoming increasingly relevant. For instance, U.S.-based launch vehicles have not been able 

to address satellites from China and Russian Federation, and with emerging markets rising 

and developing their own vehicles, they are going to face harsh competition for addressing 

foreign satellites. Despite the evidence indicates that more than 90% of worldwide 

nano/microsatellites are addressable for U.S. vehicles38 (though non-addressable satellites 

are growing in numbers as foreign nations develop proper launch capabilities), many satellite 

operators are now choosing non-U.S. launch vehicles because of their competitive pricing and 

availability. 

 

2.2.3 Trends 
 

With regard to segmentsô trend, the commercial sector is expected to increase its relevance 

in the next three years, since it will represent the majority (over 70%) of all the future 

manufactured and launched nano/microsatellites. The vast majority of future 

nano/microsatellites is in fact expected to be utilized for Earth Observation purposes, 

highlighting this economic activity as one of the most profitable in companiesô perspectives. 

With main commercial companies moving towards this segment, the portion of technology 

development and demonstration nano/microsatellites built by academic institutions will 

decrease consequently within next few years. 

 

Figure 19: Nano/microsatellite purpose trends (Source: Satellite Industry Association, 2016) 

The mass class of nanosatellites ranging from 1 to 3 kg has accounted for 71% of 

Nanosatellites number between 2009 and 2013 and it is expected to represent less than 30% 

of nanosatellites market in the future39, even if they will be still used by academia sector. 

                                                
38 Doncaster, B, Shulman, J 2016, óNano/microsatellite market forecastô, SpaceWorks Enterprises Inc., viewed 

in November 2016, 
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf  

39 Ibid. 
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http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf
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The 4-6 kg mass class was represented only the 23% of Nanosatellites size portion from 2009 

until 201340, and itôs forecasted to increase: over 60% of future 1-10 kg nanosats will weight 4 

to 6 kg. CubeSat standard is on the rise, as it can be noticed in figure 19: the main standard 

adopted at present is the 3U Cubesat, which is also expected to be successful in the future in 

terms of units launched and deployed.  

In general, launch orders indicate that the 1-10 kg mass range will continue to be popular, 

marking a 40% average annual growth in terms of attempted deliveries since 201241, attracting 

interest from both governments and the commercial sector, while the 11-50 kg range portion 

seems to remain less relevant.  

 

Figure 20: Nanosatellites by launch years (Source: http://www.nanosats.eu/) 

 

2.2.4 Future developments 
 

Small satellites subsystems are undergoing several seamless technology trends that can be 

identified. With reference to small spacecraft subsystems and auxiliary components: 

¶ Imaging payloads - technology advancements have made possible to carry simple 

COTS sensors aboard, as long as custom and more complex multi-band sensors, 

thanks to their reduced dimensions. HD video capability and increasing resolution are 

also disrupting innovations that are affecting primarily small satellites market. 

¶ Power subsystems ï small, capable and thin packs of flat lithium ion polymer 

batteries assure power supply with a minimal weight factor. More stringent mass and 

volume constraints (especially for pico and femto satellites) are pushing the power 

storage industry above new frontiers. Future prospects see the adoption of flexible 

solar cells which could lead to new concepts in solar panel deployment. 

                                                
40 Doncaster, B, Shulman, J 2016, óNano/microsatellite market forecastô, SpaceWorks Enterprises Inc., viewed 

in November 2016, 
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf 

41 Ibid.  

http://www.nanosats.eu/
http://spaceworksforecast.com/docs/SpaceWorks_Nano_Microsatellite_Market_Forecast_2016.pdf
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¶ Altitude determination and control ï nowadays small satellites are relying on 

miniaturized technology without any performance degradation, even if CubeSats 

accuracy is still in some way worse than larger small satellites. There are some 

technology gaps to be filled in the next future, like the development of a thrust 

technology for satellites that weigh less than 100 kg.  

¶ Propulsion  ï as small satellites are pushing down the spacecraft standard sizes, 

some embryonal propulsion systems are being tested like cold gas thrusters, solid 

rocket motors, and pulsed plasma thrusters. Within 5 years, presumably mature 

chemical and electric propulsion systems for smallsats will come. 

¶ Structures, materials and mechanisms ï size matters, as CubeSat rely on a 

common defined modular standard, while micro and mini satellites show still a high 

level of customization. Nanosats are becoming increasingly standard, though. 3-D 

printing represents the main and most likely disruptive technology. It could lead to 

smaller, more reliable, and standardized design of every mechanism that makes a 

satellite work. 

¶ Communications ï the current state of the art sees smallsats using Very High 

Frequency (VHF), Ultra High Frequency (UHF), X-band and IR/visible transmission 

technologies. The main trend is to increase signal frequency and thus transfer speeds. 

Cubesats data rates are still lower than bigger small satellites, as they operate in the 

order of Kbps. Forthcoming innovations are the development of laser communication 

techniques and high-gain deployable antennas. 

¶ Ground systems ï currently a point of weakness for the smallsat development, it 

represent a hard fixed cost issue that must be addressed. Todayôs missions rely on 

legacy systems from the traditional space age, and distributed individual mission 

systems around the globe. The industry is moving towards open source software 

packages that can enable distributed operations of small spacecraft, as long as 

commoditized networks to build a worldwide integrated ground control and 

transmission system. A technology gap must also be addressed, as ground systems 

must able to manage in an automatic way swarms of satellitesô operations.  

¶ Launch ï small satellites reach orbits as secondary payloads, taking advantage of 

adapters (CubeSats and ESPA standards made it possible). Ridesharing have some 

issues though, because prime launches are often incompatible with specific small satsô 

orbits (usually much lower than traditional satellitesô ones), as their reduced size makes 

difficult to implement capable propulsion systems able to change their orbit-regime. 

Nonetheless small launch vehicles are making dedicated launches for smallsats 

possible (and affordable), as long as large CubeSat deployers like the P-POD that 

deploys spacecraft from the ISS (with the advantage of being located directly in LEO). 

Traditional satellite architectures are made of extremely capable and single satellites 

collecting data and measurements during their useful-life orbit cycle, and the conventional 

approach to space missions is costly. The main reason for these high cost levels is the strong 

focus on reliability, since expectations for performance are extremely high. That way, the 

traditional approach reveals itself as risk adverse, with high tradeoffs in terms of costs. 

Scientific, military or commercial missions, though, could require simultaneous (or near-

simultaneous) measurements at distributed locations, which are proven to be very difficult and 

expensive due to the nature of traditional satellites and the way their networks operate. One 

example of useful satellite network is the Global Positioning System (GPS) by the use of very 

sophisticated platforms controlled by a wide range of space operators. With no doubt the high 
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cost of this complex systems is worth the benefits, as every large spacecraft carries multiple 

payloads and is able to perform various functions while orbiting. The advent of small 

satellites,is making possible to accomplish space missions where the key value driver is the 

ability to gather high fidelity measurements over a global area and in short periods of time. An 

alternative approach to quality-focused missions is developing: instead of paying for the 

absolute performance of a single spacecraft42, itôs been proving worth to spread the 

responsibility for mission achievements across many low cost spacecraft (for example 

manufactured with respect to the CubeSat standard). With this new approach, a set of small 

satellites would be sent to orbit acting as a unique system, and still performing good: from a 

risk adverse traditional approach the industry is moving towards a risk tolerant approach. The 

concept of small satellites constellations is being introduced and tested: it comes to create an 

ñad-hocò, distributed network of smallsats, which are able to interact and act as a whole. Within 

such concept, a typical network architecture would consist of two different types of 

spacecraft43: 

¶ ñCCsatò (Communication & Computation satellite) ï the communication and 

computational network hub. Providing computing power and conveying space-to-

ground data transmission, itôs the ultimate neural center of the entire network, or 

constellation (also known as ñswarmò). It is responsible for receiving data from all other 

constellation nodes, manipulating the aggregate data to downlink towards the ground, 

interacting with other ñCCsatò nodes active in different orbits, taking care of all the 

subordinated ñDSsatsò. 

¶ ñDSsatò (Distributed Sensor satellite) ï ad-hoc sensor nodes performing missions 

based on their payload. The ñDSsatò platform would be designed to carry any type of 

integrated payload. They are responsible of all the measurements thanks to their 

integrated payloads, configuring gathered data into broadcast packets and sending 

them to ñCCsatsò, interacting with other ñDSsatsò, conducting basic housekeeping 

activity. Normally ñDSsatsò are not meant to communicate with ground. 

By this, each central network node can collect real-time data from all the peripheral nodes, 

allowing simultaneous measurements for a range of applications (e.g. weather forecasting).  

                                                
42 Saylor, W, Smaagard, K, Nordby, N & Barnhart, D 2007, óNew scientific capabilities enabled by autonomous 

constellations of smallsatsô, Small satellite conference, viewed in November 2016, 
http://digitalcommons.usu.edu/smallsat/2007/all2007/14/ 

43 Ibid. 

http://digitalcommons.usu.edu/smallsat/2007/all2007/14/
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Figure 21: typical satellite swarm architecture 

This particular architecture gives rise to three main capabilities: 

¶ Ground ultimate users are immediately updated. 

¶ Rapid collection of space disperse data measurements, at high levels of accuracy. 

¶ The versatility of ad hoc wireless networks can be exploited for many different missions 

in space. 

A significant demonstration of small satellites networks has been promoted by NASAôs Small 

Spacecraft Technology Program (SSPT), with the EDSN project44 (Edison Demonstration of 

SmallSat Networks). The mission goal were to demonstrate the capabilities of a swarm of 

small, inexpensive small satellites and the sustainability as a platform for distribute, multipoint, 

time synchronous measuring systems in Low Earth Orbit regimes. The mission has proved 

that multiple-spacecraft-networks enable risk mitigation through redundancy and function 

decentralization. Although EDSN project launch failure caused the loss of all the 8 test 

cubesats, there have been several successful constellation missions, for example Planetôs 

Flock satellites or Skybox Imaging Earth observation constellation.  

                                                
44 Cockrell J, Alena, R, Mayer, D, Sanchez, H, Luzod, T, Yost, B & Klumpar, D 2012, óEDSN: a large swarm of 

advanced yet very affordable, COTS-based nanosats that enable multipoint physics and open source apps, 
26th  Annual AIAA/USU Conference on Small Satellites, viewed in November 2016, 

http://digitalcommons.usu.edu/smallsat/2012/all2012/89/ 

http://digitalcommons.usu.edu/smallsat/2012/all2012/89/

















































































































