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Introduction

Space commercialisation covers a breadth of space related technologies, capabilities and services, both space-based as well as ground-based, that are generally exploited to generate revenue by governments and aerospace companies. Much of the space capabilities developed so far are beginning to be exploited not only commercially as multi-national companies have expanded their business activities but also for humanitarian applications such as alleviation of poverty and diseases and management of refugees resulting from droughts and conflicts for which space capabilities could be used by appropriate United Nations agencies. Overall space economy reached $289.77 billion in 2011 with major contribution from coming from commercial activities rather than from government spending (Figure 1).

Figure 1. Global Space activities and budget, 2011
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Until recently, most of the activities in space were carried out by national Governments. For example, in 2004, global investment in all space sectors was estimated at $50.8 billion
 that reached a plateau of about $70 billion by March 2012. Of these about $40 billion were for civil and $30 billion for defence programmes.
 However, there is now a shift from government to private sector involvement. For example, in the near future satellites and launchers will be owned, developed operated by commercial actors on the other hand Government involvement will still be essential in regulation and frontier research. For space, because of the large investment needed, there will still be a role for Governments in maintaining social stability and public services, and balancing different values/interests such as peace, free trade, economic growth, food security, poverty and environment, and consequently in the adoption of relevant policies and regulations for space activities.
The range of civilian space applications has increased significantly. New technologies discovered or advanced by space-related activities are then often applied to other earth-related endeavours. Examples of these are smaller, faster and efficient computers and mobile telephones. Commercial space applications can be divided into three main areas: (1) Commercial Space Products and Services; (2) Commercial Infrastructure and Support Industries; and (3) Commercial Space Transportation Services.
Commercial Space Products and Services
The most dominant aspects of this at present are subscription satellite services such as direct broadcasting television and radio communication and leasing of transponders on board communications satellites, Location-Based Services (LBS), Earth observation satellites (EO) including remote sensing satellites (RSS) and space-based imagery for the management of important human activities on earth, meteorological satellites (metsat) for weather forecasting and climate studies, satellite navigation, ground equipment and satellite manufacturing, space transportation, space tourism and key industries including, oil, steel and mining. Focus is on increasing the value of space-derived data and exploitation of automated processing to increase information, understanding and insight.  In the geospatial sphere this is illustrated in surveying and mapping opportunities and the growth of commercial analytical capabilities.
Commercial communications satellites: By 2011, the lease of transponders and communications via satellites presented some $15 billion in revenues. In addition satellite broadcasting, for example television via satellites, generated some $72 billion making a total of $87 billion.
 In addition, the cost of building commercial communications satellites amounts to $50 billion.
 Together, this represents most income from commercial space activities ($137 billion).
Fixed and mobile LBS: The LBS, the most important activity from the point of view of revenue, consists of, for example, mobile services in which the location of a user is used to add value to the services that include monitoring, tracking, information and navigation, energy and safety, communities, entertainment and information. In addition computer graphics have become so sophisticated that they can be integrated into real-world environment. This, the augmented reality, adds graphics, sound, and smell to natural world we see and as it exists. Not only this, but as mobile technologies such as the LBS increase in capabilities, so do the capabilities of sensor devices, micro electro mechanical systems (MEMS), that detect environmental conditions such as speed, temperature and direction. It is predicted that the revenues generated by MEMS device built into mobile phones will surpass $6.3 billion by 2016.
 It has been estimated that LBS will be a $13 billion business by 2013, an increase from $515 million in 2008.
 
Both fixed and mobile LBS add convenience and value to mobile phones to such an extent that they are becoming indispensable for decision making by humans at all levels. For example, once the location of a phone is determined considerable amount of information is added with maps, business addresses and other data such as navigation, transportation, bargain hunting and geotagging. In a navigation application, on a map showing one’s position that is automatically updated, such information as nearby businesses like banks, patrol stations along with the prices they charge, restaurants and hotels, is displayed.
· Print this article 

Geotagging applications associate a location with a photograph or video file on many smart phones automatically. Subsequently these can be organized on a map and viewed them by clicking on a particular location on the map.

With the rapidly expanding data and data processing capabilities, humans are increasingly exploiting LBS. They have potential to understand better what is changing around them and shaping their decision-making. Equally, once a decision is implemented as an action, they have greater scope to more effectively measure and understand effects. As they become more successful in their endevours they use systems more and more.
The location-based services can be classified into four main types as shown in Figure 2.
Figure 2. Summary of location-base services.
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Commercial Infrastructure and Support Industries 

These, the second largest revenue earner ($106.46 billion), consists of, for example, ground stations and equipment, including personal navigation devices, scientific satellites to unravel earth’s physical nature, deep space probes to explore the mysteries of the universe and more recently asteroid mining is gaining considerable interest. To this list manned space flight to explore the Moon and some of the near planets for resources and habitation need to be included.
Satellites for defence and security applications are in a category of their own. Many of the above types of spacecraft are used but with considerably enhanced capabilities.
In Table 1, the number of satellites launched by various Governments between 2001 and 2010 and those planned for between 2011 and 2020 are summarised. Thus, the expected increase in number of spacecraft to be launched by 2020 is nearly 60%.
Table 1. Satellites launched between 2001 and 2010 and planned between 2011 and 2020.

	Regions of the Globe
	Number of satellites

	
	Launched between 2001-2010
	Planned launches between 2011-2020

	Asia
	133
	177

	Middle East and Africa
	9
	30

	Russia and Central Asia
	72
	131

	Europe
	39
	106

	Latin America
	2
	23

	North America
	70
	51

	Total
	325
	518


Commercial Space Transportation Services
These consisting of companies such as Space Adventures and Virgin Galactic have, so far, generated relatively little revenue as no human space flights have taken place on commercial basis. Whatever little money generated has been from deposits collected for future flights. A number of test flights have been planned that may lead to increased revenue from such activities.
Potential benefits of capabilities developed in outer space for people on Earth are well established in today’s increasingly connected world. Thus, under the Dhawan Chair, which has recently been established in the Department of War Studies, King’s College, London, the initial focus will be on the civil uses and commercialisation of space activities. It is proposed that this takes the form of a two-day conference at King’s College London, with invited experts from different countries with developed space programmes and related commercial activities. The results of the conference will be published in a first report under the newly established Dhawan Chair. It is hoped that this will be the first of a series of studies. 
The thrust of the study will be to (a) assess critically whether commercialization of space is benefiting all countries and peoples irrespective of their degree of economic or scientific development and (b) identify precisely critical challenges to commercialization of space and to propose viable solutions to address these challenges. One issue might be considered is how to achieve a balance between commercial benefits and benefits derived from space capabilities for economic development through exploitation of Earth’s natural resources in developing countries. To this end an attempt will made to develop a model of public-private relationship by studying different cases and identifying a successful model (or its factors). 
Proposed topics for discussion

1. An overview of space commercialisation

2. Communications satellites/location based services

3. Commercial Insight and Geospatial Intelligence – developments and opportunities
4. Cyber security of critical space-derived data 

5. Manufacturing space industry:

Launchers, satellites, ground facilities

6. Space transportation:

World launchers, launch sites and launch market, and cost (launchers and launch service)

7. Space tourism:

Prospect of suborbital flights and the nature of longer orbital travels

8. Legal issues:

Use of satellite imagery in civil court, export controls (MTCR, ITAR), interference with and jamming of satellite signals, space debris, shortage of radio frequencies and orbital positions, militarization and weaponization of space, etc.  
9. Ethics of space commercialisation

10. Future: Cooperation or competition?
Attached is a possible list of potential contributors and participants that will be refined with the help of a steering committee to be established soon.
The Study is undertaken by a consortium of several institutions led by King’s College, London. The other collaborating institutions are:

1. Institute of Air and Space Law, McGill University, Canada
2. London Institute of Space Policy and Law, UK

3. DigitalGlobe (TBC)

4. GeoEye Foundation (TBC)
Steering Committee
Bhupendra Jasani, King’s College, UK, (Chair)

Ram Jakhu, Institute of Air & Space Law, Canada
Dale Cooper, Deputy Director of Fundraising, King’s College
Krishna Sarda, CEO, EMF/India800
Mark Ashwell, Independent Consultant, former VP Digital Globe

Sa’id Mosteshar, Director, London Institute of Space Policy and Law, UK

Anna Hill, Founder CEO, Space Synapse Systems Ltd
� Executive Summary of the Space Foundation Report, 2011.
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