Markets generate innovation for space—they are expanding too
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Creating Impact: Innovation in the Space Economy Hardly a day passes without an important and inspiring Space development, be it exploration of Mars, increased human spaceflight, improved communications, navigation, and analytic insights from Space-based assets here on Earth, and many others. As the global Space economy heads rapidly toward its first half-trillion dollars of value, with estimates of one to three trillion dollars by 2030, we need to understand the sources of innovation that will drive it and some of the new areas it will impact here, on our lives on Earth. To be a bit more specific, last year the Space Foundation estimated that the size of the global Space economy in 2020 had grown at a rate of 4.4 percent to nearly USD 447 billion, with commercial activities representing nearly 80 percent of that total. While this growth rate may seem modest, it is important to remember that it took place during one of the largest economic contractions in history. A separate study by Euroconsult said that government investment in Space in 2021 hit a record USD 92 billion, and was dominated by Space exploration and military Space activities. Space has an outsized impact on our daily lives, by some estimates adding over five trillion dollars in direct and indirect economic value in the United States alone, by enabling financial services, entertainment, weather prediction, navigation, communications, and many other sectors. Space has, for sure, played an important role in helping us mitigate the effects of the COVID-19 pandemic, be it by providing unique insights into macro-economic developments on Earth, allowing for remote monitoring of facilities and the precise delivery of goods and services, or through advancing necessary developments in telemedicine and distance education. Geospatial observers are already well aware of one of the most important developments — leveraging the content derived from remote sensing data is already one of the fastest-growing segments of the Space economy. The lesson from remote sensing history that certainly applies to other Space market segments is that end-users want information, not raw data, which is focused on their own sectors like agriculture, insurance, or even national security. Remote sensing use began to grow quickly when firms applied artificial intelligence and other analytic techniques, and then focused on the applications in these specific market segments. The contributions don’t stop there. The Space economy is accelerating and diversifying as a wide range of entrepreneurs, backed by government and private investment, bring new ideas into the market. We are moving quickly from a historically limited set of conversations about Space-based remote sensing, communications, and launch to a broader set of near-term market services like on-orbit manufacturing, Space tourism, Space medicine, and the exciting near-term development of a lunar economy. Entrepreneurs who want to provide new Space services can use the lower costs and increasing availability of launch to try out technical solutions, validate or adapt them, and quickly bring them to market. Demand is also changing: companies from a wide range of industrial sectors, but traditionally not involved in any way with Space, are now beginning to leverage Space capabilities, based on those same economic realities. What’s driving innovation in the Space economy? For one, many of the emerging Space market segments are broad and deep, meaning that there are multiple players pursuing ideas in similar market areas. One may be skeptical about the idea of a lunar economy, but with more than 90 missions planned by the end of the decade, it is almost certain that some of them, and perhaps most of them, will succeed. Aside from the scientific exploration missions that include assessing the quality of water ice on the Moon — a potential game changer for further solar system exploration — other missions will be designed to help develop the infrastructure for a permanent presence on the lunar surface. Government investments in the Space economy remain vitally important but are changing, as public institutions like NASA and the US Department of Defense look to new acquisition strategies that involve initial investment rather than anchor tenancy. Meanwhile, an unprecedented level of private investment into the Space economy — over USD 46 billion in 2021 alone, and over USD 250 billion in the past decade — not only encourages diversity of business and technical approaches but helps create additional demand beyond traditional government demand. In fact, innovations in the Space economy are converging from many different directions, so it is important to highlight some of them here. Briefly, five key areas that are driving innovation are: Entrepreneurs: They are the lifeblood of the exciting new ideas being proposed in the Space economy. They are coming not only from within the traditional Space community, but from adjacent technology markets. Some are trying to disrupt existing commercial Space services, like communications, remote sensing, and weather, while others are trying to invent and shape wholly new ones, like Space tourism or satellite servicing. An entirely different class of entrepreneurs is focused on developing infrastructure and services that will train, house, feed, and equip the next generation of Space travelers. While advances in the Space economy portend great achievements in the human exploration of outer Space and for improving our lives on Earth, there are important challenges. Not everyone who enters the market will succeed, although the Space economy now shifts toward a normal market where we will see winners and losers, mergers and acquisitions, consolidation, and many of the other behaviors we see in other markets. Understanding the competition The key will be understanding and adjusting to competition. There is intense competition brewing in the small satellite launch business, which today claims over 170 companies worldwide pursuing a wonderfully diverse set of business and technical approaches. It is inevitable that some consolidation will take place in the next few years. The LEO (low earth orbit) satellite communications market may also be headed for consolidation and even commoditization. The number of communications satellites grew rapidly from 2200 at the beginning of 2021 to over 3000 by year end, mainly from SpaceX and OneWeb. Planned satellite deployments by these companies — as well as by Amazon Kuiper, Telesat Canada, and a Chinese system — over the next five years, will raise the numbers by thousands. Just like the diversity in the launch business, the LEO communications business will see direct-to-consumer models, ones that will leverage traditional telecommunications companies, and yet others that will leverage Cloud-based connectivity. These competing delivery systems will use price as one competitive tool. There’s also a key question of ultimate demand. Between three and four billion people on earth are estimated to be unserved or underserved in communications and internet access, and demand is still increasing in developed economies as new applications emerge. The key question is how many of these constellations will respond to actual market demand, and at what price points? This is another potential source of intense price competition.
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