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Strong commercial space catalyzes tech innovation — progress at the margins and

spinoff tech change global information networks

Joshua Hampson 2017, Security Studies Fellow at the Niskanen Center, 1-25-2017, “The Future of
Space Commercialization”, Niskanen Center,
https://republicans-science.house.gov/sites/republicans.science.house.gov/files/documents/TheFutureo
fSpaceCommercializationFinal.pdf

Innovation is generally hard to predict; some new technologies seem to come out of nowhere and others
only take off when paired with a new application. It is difficult to predict the future, but it is reasonable
to expect that a growing space economy would open opportunities for technological and
organizational innovation. In terms of technology, the difficult environment of outer space helps
Wﬂg Because each object launched into orbit costs a significant amount of money—at the

moment between $27,000 and $43,000 per pound, though that will likely drop in the future —each 19 reduction in payload size
saves money or means more can be launched. At the same time, the ability to fit more capability into a

. This is one of the

reasons why small, affordable satellites are |ncrea5|ngly pursued by companies or organizations that cannot afford to launch larger traditional
satellites. These small 20 satellites also provide non-traditional launchers, such as engineering students or
prototypers, the opportunity to learn about satellite production and test new technologies before
working on a full-sized satellite. That expansion of developers, experimenters, and testers cannot but
help increase innovation opportunities. Technological developments from outer hav n
applied to terrestrial life since the earliest days of space exploration. The National Aeronautics and Space
Administration (NASA) maintains a website that lists technologies that have spun off from such research
projects. Lightweight 21 nanotubes, useful in protecting astronauts during space exploration, are now being tested for
applications in emergency response gear and electrical insulation. The need for certainty about the
resiliency of materials used in space led to the development of an analytics tool useful across a range of
industries. Temper foam, the material used in memory-foam pillows, was developed for NASA for seat
covers. As more companies pursue their own space goals, more innovations will likely come from the
commercial sector. Outer space is not just a catalyst for technological development. Satellite
constellations and their unigue line-of-sight vantage point can provide new perspectives to old
industries. Deploying satellites into low-Earth orbit, as Facebook wants to do, can connect large,
previously-unreached swathes of 22 humanity to the Internet. Remote sensing technology could change

how whole industries operate, such as crop monitoring, herd management, crisis response, and land

evaluation, among others. 23 While satellites cannot provide all essential information for some of these
industries, they can fill in some useful gaps and work as part of a wider system of tools. Space

infrastructure, in helping to change how people connect and perceive Earth, could help spark
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opportunities could lead to wider economic growth.

The government needs to endorse property rights in space — not enforce treaties that

prevent private ownership

Jeff Greason and James C. Bennett 19, CTO of Electric Sky and CEO of Agile Aero, and Space Fellow
of Economic Policy Centre in London, respectively, 6-5-2019, "The Economics of Space: An Industry
Ready to Launch," Reason Foundation, https://reason.org/policy-study/the-economics-of-space/

Given a functioning transportation infrastructure, @S the private sector develops space industry, government’s role
changes to fostering that industry. What space commerce needs from government is a legal framework
in which to operate that defines and defends property rights and research (especially on human health in
space) that leads to more diverse space activities. Taking cues from agreements on the way various
nations regard th nty of th a vernment can ensur inable an itable free mark
environment. with models from other frontier exploration, government should focus on creating the legal

framework to allow commerce and private endeavor to flourish. we cannot imagine how profoundly,
comprehensively and quickly technological advancement—when it is commercialized—changes our everyday lives. Every single time, and by
orders of magnitude, we underestimate its power to improve ordinary people’s lives once it becomes widely used through commercialization.
For example, we cannot each own a jet, but today almost all of us can afford a plane ticket. This is due to the tangible effects of the synergy of
technology and commerce. These effects occur so universally that any discussion of new technological frontiers should assume a blind but

well-grounded expectation of manifold global rewards if only we have the foresight to encourage its proliferation. Examples from sea,
land and air transportation, the Digital Age and countless other endeavors prove that technology
combined with commerce triggers comprehensive advancement at a lower cost. America’s future

Jccess in space depends on restructuri Jr approach to accommodate such a3 vision. Commercialization
Creates a Self-Sustaining Space Industry Despite the best current efforts of the private sector in this direction, it’s

not yet an ind ustry. Yet, launch companies have managed to create a profitable service focusing on occasional launches of very
high-value payloads at very high prices. For example, the geosynchronous orbital position for telecommunications is so valuable that even our

current highly inefficient way of accessing it is profitable. SpaceX’s Falcon 9 launch success at one-third the price of a
aditional NASA-contracted launch demonstrates the private-sector capability to fulfill many curren
NASA functions at a fraction of the cost. Such achievement frees up NASA to concentrate on its core
research and exploration missions in space and allows the private sector to invest in self-sustaining
w. Developing the industry depends on a certain amount of infrastructure, which can pay for itself by freeing up
funds currently used for NASA’s SLS (Space Launch System)/Orion program. This redistribution of current NASA funding is the

key to pa radigm cha Nge, although there are political problems with terminating the current SLS/Orion program in closely contested
states in the 2020 presidential elections—states like Alabama and Florida. A compromise solution might be to push for increased spending on
commercial service purchase, while SLS proceeds to flight status since the SLS will run out of surplus Shuttle engines by the early 2020s.
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funded commercial industry and publicly funded research is signaled by the private sector’s current
capabilities, and the commercial-quality resources already identified in space that the current paradigm
prevents us from harnessing. Aiso, changing to a commercial approach allows for efficiencies such as mass
production of equipment and standardized designs that can carry cargo or humans with few
modifications—which is much cheaper and more effective than what we do now. No matter how much
money Congress sinks into status-quo space activities now, utility will continue to decline, making
funding increasingly ineffective, and keeping the U.S. space program confined. The first step in progress




Tech innovation solves every existential threat — cumulative extinction events

outweigh the aff

Dylan Matthews 18. Co-founder of Vox, citing Nick Beckstead @ Rutgers University. 10-26-2018. "How to
help people millions of years from now." Vox.
https://www.vox.com/future-perfect/2018/10/26/18023366/far-future-effective-altruism-existential-risk
-doing-good

If you care about improving human lives, you should overwhelmingly care about those quadrillions of lives rather than the comparatively small number of people

alive today. The 7.6 billion people now living, afteral, amount to less than 0.003 percent of the population that
will live in the future. it’s reasonable to suggest that those guadrillions of future QGOQIE have accordingly, hundreds of
thousands of times more moral weight than those of us living here today do. that’s the basic argument behind Nick
Beckstead’s 2013 Rutgers philosophy dissertation, “On the overwhelming importance of shaping the far future.” It’s a glorious mindfuck of a thesis, not least because
Beckstead shows very convincingly that this is a conclusion any plausible moral view would reach. It’s not just something that weird utilitarians have to deal with.

And Beckstead, to his considerable credit, walks the walk on this. He works at the Open Philanthropy Project on grants relating to the far future and runs a charitable
fund for donors who want to prioritize the far future. And arguments from him and others have turned “long-termism” into a very vibrant, important strand of the

effective altruism community. But what does prioritizing the far future even mean? The most literal thing it could mean is preventing

hU man extinction, to ensure that the species persists as long as possible. For the long-term-focused effective altruists | know, that typically means
identifying concrete threats to humanity’s continued existence — like unfriendly artificial intelligence, or a pandemic, or global warming/out of control

geoengineering — and engaging in activities to prevent that specific eventuality.m in a set of slides he made in 2013, Beckstead makes a compelling case that

while that’s certainly part of what caring about the far future entails, approaches that address specific
threats to humanity (which he calls “targeted” approaches to the far future) have to complement “broad” approaches,
where instead of trying to predict what’s going to kill us all, you just generally try to keep civilization
running as best it can, so that it is, as a whole, well-equipped to deal with potential extinction events in

the future, not just in 2030 or 2040 but in 3500 or 95000 or even 37 million. IN_Other words, caring about the far future doesn’t
mean just paying attention to low-probability risks of total annihilation; it also means acting on

pressing needs NOW. ror example: We're going to be better prepared to prevent extinction from Al or a

AP E dS O 810Ddl Walrming OClE dS d WNOoie MdKesS a 10T O enn Progress. And a significant bottleneck

there is that the vast majority of humanity doesn’t get high-enough-quality education to engage in scientific research, if they want to, which reduces the odds that
we have enough trained scientists to come up with the breakthroughs we need as a civilization to survive and thrive. So maybe one of the best
things we can do for the far future is to improve school systems — here and now — to harness the group economist Raj Chetty calls “lost
Einsteins” (gotential innovators who are thwarted by poverty and inequality in rich countries) and, more importantly, the hundreds of millions of kids in

developing countries dealing with even worse education systems than those in depressed communities in the rich world. What if living ethically for the far future
means living ethically now? Beckstead mentions some other broad, or very broad, ideas (these are all his descriptions): Help make computers faster so that people
everywhere can work more efficiently Change intellectual property law so that technological innovation can happen more quickly Advocate for open borders so that

people from poorly governed countries can move to better-governed countries and be more productive Meta-research: j_mmms_e_nnms and

norms m academic work to better advance human knowledge Improve education Advocate for political party X to make future people have values

more like political party X ”If you look at these areas (economic growth and technological progress, access to information, individual capability, social coordination,
motives) a lot of everyday good works contribute,” Beckstead writes. “An implication of this is that a lot of everyday good works are good from a broad perspective,
even though hardly anyone thinks explicitly in terms of far future standards.” Look at those examples again: It’s just a list of what normal altruistically motivated
people, not effective altruism folks, generally do. Charities in the US love talking about the lost opportunities for innovation that poverty creates. Lots of smart
people who want to make a difference become scientists, or try to work as teachers or on improving education policy, and lord knows there are plenty of people who
become political party operatives out of a conviction that the moral consequences of the party’s platform are good. All of which is to say: Maybe effective altruists

aren’t that special, or at least maybe we don’t have access to that many specific and weird conclusions about how best to help the world. If the far future
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far future, then effective altruism just becomes plain ol’ do-goodery.*




NASA DA

INC

Plan forces spending trade-offs that crush effective Earth sciences --- risks catastrophic

climate change

Haymet 7 (Tony, Director of the Scripps Institution of Oceanography — University of California, San
Diego, Mark Abbott, Dean of the College of Oceanic and Atmospheric Science — Oregon State University,
and Jim Luyten, Acting Director — Woods Hole Oceanographic Institution, “The Planet NASA Needs to
Explore”, Washington Post, 5-10,
http://www.washingtonpost.com/wp-dyn/content/article/2007/05/09/AR2007050902451.html)

Decades ago, a shift in NASA priorities sidelined progress in human SPace exploration. As momentum gathers to reinvigorate human

space missions to the moon and Mars, we risk hurting ourselves, and Earth, in the long run. Our planet -- not the moon or Mars
--is under significant threat from the consequences of rapid climate change. vet the changing NASA priorities will
threaten exploration here at home.

NASA not only launches shuttles and builds space stations, it also builds and operates our nation's satellites that observe and

monitor the Earth. These satellitesﬂﬂ_lﬂmi_a_l_gklb_a]_d_ala on winds, ice and oceans.ﬂjﬂ help us forecast hurricanes, I_Ladgthe
loss of arctic sea ice and the rise of sea levels, and understand and prepare for climate changes.

NASA's budget for science missions has declined 30 percent in the past six years, and that trend is expected to continue. & more dollars

are reallocated to prepare for missions back to the moon and Mars, sophisticated new satellites to observe the
Earth will | harming Earth sciences.

The National Academy of Sciences has noted that the Landsat satellite system, which takes important measurements of

global vegetation, is in its fourth decade of operation and could fail without a clear plan for continuation. The same is true for
the QUikSCAT satellite, Which QI‘OVideS critical wind data used in forecasting hurricanes and El Nifio effects.

In January, a partnership of university and NASA scientists demonstrated that climate change and higher ocean temperatures were reducing the
growth of microscopic plants and animals at the heart of the marine food web.

Their analysis was based on nearly a decade of NASA satellite measurements of ocean color, which unfortunately are at risk of being interrupted
for several years.

Sea levels are rising, and the Arctic Ocean may be ice-free in summer. The buildup of carbon dioxide in the oceans
threatens to make them more acidic, which may in turn hinder the ability of some types of marine life, including

corals, to build their shells and skeletons. We must learn as much as we can t0 assess these threats and develog solutions.

Satellites provide coverage of vast, remote regions of our planet that would otherwise remain unseen
especially the oceans, which play an important role in climate change. Without accurate data on such

fundamentals as sea surface height, temperatures and biomass, as well as glacier heights and snowpack thickness, W€ Will not be able to
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undmndthe likelihood ofda_ngm such as more severe hurricanes along the Gulf Coast or more frequent forest fires in the Pacific
Northwest.

Climate change is the most critical problem the Earth has ever faced.

Government agencies and the private sector, as well as individual citizens, need to better grasp the risks and potential paths of global climate

change. Mlitigating these risks and preparing for the effects of warming will require scientific understanding of how

our complex planet operates, how it is changing, and how that change will affect the environment and human society.

John F. Kennedy's brilliant call to put a man on the moon by the end of the 1960s set an arbitrary deadline, but the deadline we face today is set
by nature. NASA must continue to play a vital role in helping find ways to protect our planet for (and perhaps from) its intelligent life. Exploration

of space is a noble quest. But we can't afford to be so starry-eyed that we overlook our own planet.

Warming is inevitable but adjusting government policy can address the worst effects —

specifically, for sea level rise. US responses are modeled globally.

Economist 17, "How government policy exacerbates hurricanes like Harvey," Economist,
https://www.economist.com/news/leaders/21727898-if-global-warming-were-not-enough-threat-poor-
planning-and-unwise-subsidies-make-floods

THE extent of the devastation will become clear only when the floodwater recedes, leaving ruined cars, filthy mud-choked houses and the bloated corpses of the
drowned. But as we went to press, with the rain pounding South Texas for the sixth day, Hurricane Ha I'VEY had already set records as America’s
most severe deluge (see Briefing). In Houston it drenched Harris County in over 4.5trn litres of water in just 100 hours—enough rainfall to cover an

eight-year-old child. The fate of America’s fourth-largest city holds the world’s attention, but it is hardly alone. In India, Bangladesh and Nepal, at least 1,200 people
have died and millions have been left homeless by this year’s monsoon floods. Last month torrential rains caused a mudslide in Sierra Leone that killed over

1,000—though the exact toll will never be known. Around the world, governments are grappling with the threat from
floods. This will ultimately be about dealing with climate change. Just as important, is correcting
short-sighted government EO“C! and the perverse incentives that make flooding worse. Judgment day The overwhelming good news is that

storms and flooding have caused far fewer deaths in recent decades, thanks to better warning systems

and the construction of levees, ditches and shelters. the cyclone that struck Bangladesh in 1970 killed 300,000-500,000 people; the

most recent severe one, in 2007, killed 4,234. The bad news is that storms and floods still account for almost three-quarters of weather-related disasters, and they
are becoming more common. According to the Munich Re, a reinsurer, their number around the world has increased from about 200 in 1980 to over 600 last year.

Harvey was the third “500-year” storm to strike Houston since 1979. At the same time, floods and storms are also becoming more

COStl!. By one estimate, three times as many people were living in houses threatened by hurricanes in 2010 as in 1970, and the number is expected to grow as

still more people move to coastal cities. The UN reckons that, in the 20 years to 2015, storms and floods caused $1.7trn of destruction; the World Health
Organisation estimates that, in real terms, the global cost of hurricane damage is rising by 6% a year. Flood losses in Europe are predicted to increase fivefold by

2050. One cause is global warming. The frequency and severity of hurricanes vary naturally—America has
seen unusually few in the past decade. Yet the underlying global trend is what you would expect from
climate change. Warmer seas evaporate faster and warmer air can hold more water vapour, which
releases energy when it condenses inside a weather system, feeding the violence of storms and the
intensity of deluges Rising sea levels predi ially marked in th If of Mexi
exacerbate storm surges, adding to the flooding. Harvey was unusually devastating because it suddenly

gained strength before it made landfall on Friday; it then stayed put dumping its rain on Houston before
returning to the Gulf. Again, that is consistent with models of a warmer world. Poor planning bears even

more blame. Houston, which has almost no restrictions on land-use, is an extreme example of what can go wrong. Although a light
touch has enabled developers to cater to the city’s rapid growth—1.8m extra inhabitants since 2000—it has also led to concrete being laid over vast areas of coastal
prairie that used to absorb the rain. According to the Texas Tribune and ProPublica, a charity that finances investigative journalism, since 2010 Harris County has
allowed more than 8,600 buildings to be put up inside 100-year floodplains, where floods have a 1% chance of occurring in any year. Developers are supposed to
build ponds to hold run-off water that would have soaked into undeveloped land, but the rules are poorly enforced. Because the maps are not kept up to date,

properties supposedly outside the 100-year floodplain are being flooded repeatedly. Government failure




ad_d_s_tg_t_hih_a_[m. Developing countries are underinsured against natural disasters. Swiss Re, a reinsurer, says that of the $50bn or so of losses to floods,
cyclones and other disasters in Asia in 2014, only 8% were covered. The Bank of International Settlements calculates that the worst natural catastrophes typically
permanently lower the afflicted country’s GDP by almost 2%. America has the opposite problem—the federal government subsidises the insurance premiums of
vulnerable houses. The National Flood Insurance Programme (NFIP) has been forced to borrow because it fails to charge enough to cover its risk of losses.
Underpricing encourages the building of new houses and discourages existing owners from renovating or moving out. According to the Federal Emergency
Management Agency, houses that repeatedly flood account for 1% of NFIP’s properties but 25-30% of its claims. Five states, Texas among them, have more than
10,000 such households and, nationwide, their number has been going up by around 5,000 each year. Insurance is meant to provide a signal about risk; in this case,

it stifles it. Mend the roof while the sun shines What to do? El00ding strengthens the case for minimising climate change,
which threatens to make wet places wetter and storms stormier. Even those who doubt the science
would do well to see action as an insurance policy that pays out if the case is proven. However, that will
not happen fast, even if all countries, including America, sign up to international agreements. vore
immediately, therefore, politicians can learn from Houston. Cities need to protect flood defences and
catchment areas, such as the wetlands around Kolkata and the lakes in and around ara i (
whose value is becoming clear. Flood maps need to be up to date. Civil engineers, often starved of funds
and strangled by bureaucracy, should be building and reinforcing levees and reservoirs now, before it is too

late. The NFIP should start to charge market premiums and developing countries should sell catastrophe bonds. All this is a test of government,o_f

fOTESight and the ability to withstand the lobbying of homeowners and developers. But QO“tiCia ns and officials who fail the test need to
realise that, SQONEr Or later, they Will wake up to a Hurricane Harvey of their own.
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The impact’s global war

Eric Holthaus 15, editor at rollingstone magazine citing James Hansen, former NASA climatologist, "The
Point of No Return: Climate Change Nightmares Are Here," Rolling Stone, accessed 10-23-2016,
http://www.rollingstone.com/politics/news/the-point-of-no-return-climate-change-nightmares-are-alrea
dy-here-20150805

On July 20th, James Hansen, the former NASA climatologist who brought climate change to the public's attention in the summer of 1988, issued a
bOI’anhE”: He and a team of climate scientists had identified a newly important feedback mechanism off the coast of Antarctica that suggests mean sea levels
could rise 10 times faster than previously predicted: 10 feet by 2065. The authors included this chilling warning:_lmmj&imw_"We conclude
that Multi-meter sea-level rise would become practically unavoidable. Social disruption and economic
conseguences of such large sea-level rise could be devastating. it is not dificult to imagine that cONflicts arising from
forced migrations and economic coll might make the planet ungovernable threatening the fabric
of civilization."




