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COVER: GHGSat, a Canadian firm deploying a constellation of methane-monitoring satellites, is one of growing number of commercial space companies tak-
ing on roles in the fight against global climate change. Credit: GHGSat illustration ABOVE: A montage of satellite imagery posted by Descartes Labs, a Santa Fe, 
New Mexico-based company that operates a "geospatial data refinery to fuel predictive models." 
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150
SpaceX added more than $300
million to a funding round it
announced earlier this year.
In an SEC filing April 14, the
company said it raised $1.16
billion in the latest round,
amending a filing from February
that stated it raised $850
million. The company didn’t
disclose other details about the
round. That funding will likely
go toward its Starlink satellite
constellation and Starship
launch system. At a conference
Wednesday, SpaceX President
Gwynne Shotwell said the
company expects to provide
“consistent global connectivity”
with Starlink by late this year,
and projects Starship flying
“large numbers of people”
within five years.

$50M
Telesat plans to sell $500 million
in bonds to fund development of
its low Earth orbit constellation.
The company said the senior
secured notes due 2026 will be
issued around April 27 as part
of a debt package that will fund
60% of the cost of its $5 billion
Lightspeed constellation. Telesat
CEO Dan Goldberg said earlier
this month that he expected
the company to finalize the
financing for the system in the
next couple of months. The
debt prompted rating service
Moody’s to downgrade Telesat’s
corporate family rating (CFR)
by one notch to B2 from B1
because the bonds will increase
the company’s ratio of debt to
earnings.

“IT’S TIME”
Blue Origin flew its New 

Shepard suborbital vehicle 

April 14 on a dress rehearsal 

for crewed missions. New 

Shepard lifted off from 

the company’s Launch 

Site One in West Texas at 

12:51 p.m. Eastern, with 

the booster and capsule 

making separate, successful 

landings after a flight to 

about 106 kilometers. The 

company used the flight to 

test procedures for carrying 

people on future missions, 

including practicing boarding 

the capsule before liftoff 

and exiting the capsule after 

landing. The company said 

it is getting “so close” to 

flying people, but offered few 

specifics on when crewed 

flights will begin. In an 

Instagram post hours after 

the test, Blue Origin founder 

Jeff Bezos showed photos 

and videos from the flight 

with the caption, “It’s time.” 

DOCKED & LOADED
Northrop Grumman’s satellite life extension spacecraft

docked with an Intelsat communications satellite April 12.

Northrop’s Mission Extension Vehicle (MEV) 2 docked with the

Intelsat 10-02 spacecraft at 1:34 p.m. Eastern, the companies

announced later that afternoon. MEV-2 will extend the life

of Intelsat 10-02, launched in 2004 and running low on fuel,

for five years before undocking and moving on to another

satellite. The docking took place after weeks of proximity

operations, and MEV-2 came close to attempting to dock

several times this past month. Northrop says the success of

MEV-2, and the ongoing MEV-1 mission extending the life of

another Intelsat satellite, allows the company to move on to a

second generation of on-orbit servicing technologies.
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Blue Origin founder Jeff Bezos inspects the booster on the landing pad after 
April 14’s successful NS-15 flight and landing.
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DARPA’s nuclear option
The Defense Advanced Research Projects Agency selected

Blue Origin and Lockheed Martin to develop spacecraft

concepts for a nuclear thermal propulsion demonstration.

Under a DARPA program called DRACO, short for

Demonstration Rocket for Agile Cislunar Operations, DARPA

wants to show that a nuclear reactor can heat rocket fuel

to generate thrust. DARPA awarded General Atomics a $22

million contract to develop the nuclear reactor. Lockheed

Martin’s contract value is $2.9 million and Blue Origin’s is

$2.5 million. DARPA intends to send a spacecraft powered by

nuclear thermal propulsion beyond low Earth orbit in 2025.

Next-gen imager studies
L3Harris Technologies and Raytheon Intelligence & Space

won NASA contracts to continue studies of next-generation

imagers for the National Oceanic and Atmospheric

Administration’s Geostationary and Extended Orbits

satellites. The one-year, firm-fixed price contracts worth

about $6 million apiece set the stage for the two weather

sensor leaders to compete to build infrared and visible-imaging

instruments for the NOAA satellites to follow the Geostationary

Operational Environmental Satellite R series. L3Harris, the

incumbent, builds GOES-R’s Advanced Baseline Imager.

Raytheon builds sensors for low Earth and geostationary orbit

including the Visible Infrared Imaging Radiometer Suite for

NOAA’s Joint Polar Satellite System and the Missile Defense

Agency’s Space Tracking and Surveillance System.

Astranis, a startup developing small GEO satellites, raised $250

million in a Series C funding round announced April 14. The round

was led by BlackRock, the world’s largest asset manager, valuing

the San Francisco company at $1.4 billion. Astranis is developing a

line of GEO satellites, weighing just 350 kilograms each, designed

to provide targeted broadband services. One of its first customers is

Pacific Dataport, which will lease the 7.5 gigabits per second capacity

on its first commercial satellite, scheduled for launch later this year,

for internet services across Alaska. Astranis will use this funding

round to accelerate research and development for next-generation

platforms, such as the use of Q- and V-band frequencies.

SMC replacement
to remain in L.A.
The U.S. Space Force will

establish a Space Systems

Command in Los Angeles this

summer. The new command

will take over responsibilities

currently performed by the Space

and Missile Systems Center (SMC)

and by the Space Force launch

wings in Florida and California

that currently are not part of

SMC. Officials said the new

command is more than just a

rebranding of SMC, but instead

will have broader responsibilities

to coordinate space programs

across the U.S. military.

UAE’s first female astronaut
The United Arab Emirates doubled

the size of its astronaut corps with

the selection April 10 of two new

astronauts. The UAE announced

it selected Nora AlMatrooshi and

Mohammad AlMulla from a pool of

4,305 applicants. AlMatrooshi, an

engineer, is the first female Emirati

selected as an astronaut. AlMulla

is a pilot and head of the training

department of the Dubai Police’s Air

Wing Centre. The two will train with

NASA’s next astronaut class starting later

this year. They join Hazzaa AlMansoori

and Sultan AlNeyadi, selected as

astronauts in 2018. AlMansoori flew to

the International Space Station on a

weeklong mission in 2019.
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EU court rejects EAN challenge
An EU court has rejected a legal challenge

to Inmarsat’s European Aviation Network

(EAN). The Court of Justice of the European

Union dismissed April 15 objections filed by

Eutelsat and Viasat, who argued that EAN

violated Inmarsat’s license for S-band satel-

lite spectrum by using it in a hybrid network

that includes cell towers to provide aircraft

connectivity. The court ruled that a mobile

satellite system does not necessarily have to

be principally based, in terms of capacity of

transmitted data, on the satellite component

of that system. The ruling marks a significant

milestone for Inmarsat, which has faced years

of legal challenges over EAN. Both Eutelsat

and Viasat said they will continue to challenge

EAN in national courts.

Lockheed bulk buys ABL launches
Lockheed Martin signed a contract with
small launch vehicle developer ABL Space 
Systems for as many as 58 launches over the 
next decade. The contract covers up to 26 

launches of ABL’s RS1 rocket through 2025, 

and an additional 32 launches from 2026 

through 2029. Those launches would take 

place from any of several potential locations, 

including Cape Canaveral Space Force Station, 

Vandenberg Air Force Base and the Shetland 

Space Centre under development in the U.K. 

ABL’s $12 million list price for the RS1 would put 

the total value of the contract at $696 million if 

Lockheed orders all 58 launches at that price, 

although such bulk purchases usually offer 

some level of discount.  The companies did not 

disclose the contract’s value.

Exolaunch is developing an “eco-friendly” space tug that will be able to remove orbital

debris. The company says its Reliant tug will initially be used for deploying satellites launched on

rideshare missions, starting with a flight on a SpaceX Falcon 9 rideshare mission in the second half

of 2022. An advanced version of the rug, Reliant Pro, would also be able to collect and deorbit

space debris. Tests of Reliant Pro will begin in 2023.

$55M
HawkEye 360 raised $55 mil-
lion in a new funding round to
support the production of ad-
ditional radio-frequency geo-
location satellites. The Series C
round announced  April 12 was
led by NightDragon, a venture
capital firm that specializes in
security and related industries.
HawkEye 360 said the fund-
ing will enable it to build three
more clusters of three satellites
each. The company recently
completed commissioning of
its second cluster, launched in
January, and projects having
nine such clusters in orbit by
the end of 2022. Those satellites
pinpoint the location of radio,
radar and other radio-frequency
emissions for tracking ships and
vehicles.

$16M
Orbital Sidekick raised $16 mil-
lion in a Series A funding A funding A  round
announced April 13. The com-
pany will use the funding, led by
Singapore investment firm Te-
masek, to complete develop-
ment of its first constellation
of hyperspectral imaging satel-
lites. The funding round was a
condition of receiving an addi-
tional $16 million from the U.S.
Air Force. Orbital Sidekick is de-
veloping a six-satellite Global
Hyperspectral Observation Sat-
ellite constellation, known as
GHOSt. It plans to begin launch-
ing GHOSt satellites in late 2021
on a SpaceX Falcon 9 flight.EX
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A
consortium led by the State of

California, NASA Jet Propulsion

Laboratory and Planet announced

plans April 15 for a constellation of

hyperspectral satellites to pinpoint, quantify

and track point sources of methane and

carbon dioxide.

The constellation is one element of

Carbon Mapper, a public-private part-

nership aimed at providing information

to help limit greenhouse gas emissions.

California government agencies includ-

ing the state’s Air Resources Board have

been laying the groundwork for Carbon

Mapper since 2016 when then-Gov. Jerry

Brown reacted to the Trump administra-

tion threat to NASA climate research by

saying, “California will launch its own

damn satellites.”

Partners, including the University of

Arizona, Arizona State University, the

High Tide Foundation and the nonprofit

RMI, are supporting the campaign to pair

hyperspectral sensors developed at JPL

with satellites roughly the size of Planet

SkySats.

“These homegrown satellites are a game-

changer,” California Gov. Gavin Newsom

said in a statement. “They provide California

with a powerful, state-of-the-art tool to help

us slash emissions of the super-pollutant

methane — within our own borders and

around the world. That’s exactly the kind

of dynamic, forward-thinking solution we

need now to address the existential crisis

of climate change.”

The first two Carbon Mapper satellites

scheduled to launch in 2023 are designed

to detect 80 percent of the largest global

methane sources as well as the major

carbon dioxide emitters. A larger constel-

lation to follow in 2025 will begin provid-

ing frequent observations of greenhouse

gas sources, said Shanti Rao, JPL Carbon

Mapper constellation architect.

“Carbon Mapper uses NASA’s best

available remote sensing technology,”

Rao said. “The sensor’s very high signal-

to-noise ratio and unmatched spatial

and spectral uniformity are essential

to seeing methane plumes against the

background of Earth under a variety of

lighting conditions.”

Carbon Mapper also is designed to

heighten public awareness and under-

standing of greenhouse gas emissions.

Data captured by the satellites plus air-

borne sensors surveying major oil and

gas fields will be shared through a public

portal being developed by the California

Air Resources Board.

The ultimate size of the Carbon Mapper

constellation has not yet been determined.

Carbon Mapper is the latest addition to

a virtual constellation of satellites seeking

to pinpoint, measure and monitor green-

house gas emissions. That constellation

includes Europe’s Copernicus Sentinel-5

satellite, NASA’s Orbiting Carbon Observa-

tory and GHGSat of Canada’s constellation

of methane-monitoring spacecraft.

Carbon Mapper’s visible and infrared

imaging spectrometers are designed to

provide data with a resolution of 30 meters

per pixel, according to a paper presented

in December at the virtual American Geo-

physical Union conference.

The California-based High Tide Founda-

tion led the campaign to find philanthropic

backing for the work. Contributors include

the Grantham Foundation for Protection

of the Environment, Bloomberg Philan-

thropies, Zegar Family Foundation and

the University of Arizona. SN

California-led consortium unveils
Carbon Mapper constellation

DEBRA WERNER

Planet is developing Carbon Mapper satellites. The satellites, which are approximately the size of Planet
SkySats, are expected to weigh 150 to 200 kilograms.
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ierra Nevada Corporation (SNC)

will spin off its space division

into a separate company, a move

reflecting the “historic growth”

it foresees for that business in the next

several years.

In a message to employees April 14,

SNC Chairwoman and President Eren

Ozmen said the company’s Space Sys-

tems division will become a standalone

company, called Sierra Space, although

remain a subsidiary of SNC.

Creating Sierra Space, she said, will enable

the company to better capture expected

growth in the space industry. SNC’s space

business currently generates $400 million

in annual revenue, and she projected that

increasing to $4 billion in 5 to 10 years. Pri-

vately-held SNC has traditionally disclosed

few details about its revenue.

“To achieve this growth and even

greater impact more quickly, today we

are announcing our space business area

will transition to become an independent,

commercial space company – Sierra Space,”

she wrote. “Our teams and technologies

are uniquely positioned to realize this

significant current market opportunity to

build the new space economy.”

Ozmen provided few details about how

the transition of SNC’s space business to

Sierra Space would unfold, but she said it

would take several months to complete.

Even after the transition, Sierra Space will

“continue deep cooperation and synergy”

with SNC’s other business areas in aviation

and defense.

SNC’s space business dates back to ac-

quisitions in 2008 of MicroSat Systems, a

small satellite developer, and of SpaceDev,

a company with expertise in spacecraft

components and hybrid propulsion sys-

tems. SNC acquired Orbital Technologies

Corporation, a space technology company

involved in propulsion and life support

systems, in 2014.

The SpaceDev acquisition brought

with it the technology for Dream Chaser,

a lifting-body spacecraft that SNC devel-

oped first through NASA’s commercial

crew program and then its commercial

cargo program. The first cargo Dream

Chaser is being built for launch in 2022

under a NASA contract to resupply the

International Space Station.

SNC remains interested in develop-

ing a crewed version of Dream Chaser,

and is also working on inflatable module

technology called Large Inflatable Fab-

ric Environment (LIFE) through NASA’s

Next Space Technologies for Exploration

Partnerships, or NextSTEP, program. The

company is proposing to combine Dream

Chaser and LIFE into concepts for a com-

mercial space station.

At a March 31 media event, SNC officials

described their space station concepts, as

well as the company’s intent to participate

in NASA’s new Commercial LEO Destina-

tions program, which will provide funding

through Space Act Agreements to mature

commercial space station designs.

At that event, an executive said the

company was disappointed in NASA’s

planned funding for that program, which

will be limited to between $300 million and

$400 million combined over as many as

four Space Act Agreements. “We’re a little

disappointed in the amount of money

NASA wants to put against it and the

timeline,” John Roth, vice president of

business development at Sierra Nevada

Space Systems, said at the briefing.

He called for greater investment by

NASA to speed up development of com-

mercial space stations. “We have done

financial modeling and it’s not going to

be inexpensive,” he said. “We’re prepared

to invest beside NASA in a public-private

partnership to make that happen.”

Ozmen, in her memo, described the

company’s role in creating a “vibrant low-

Earth orbit economy” with Dream Chaser

and that commercial space station, along

with the use of LIFE modules for explo-

ration and other technologies SNC has

developed.

“Demand is soaring for experienced,

cutting-edge technologies like ours,

and the high barrier to entry gives us

an important competitive advantage,”

she wrote. “We have the right team and

the right tech at the right time, and our

customers expect even more great things

from us in the future.” SN

SNC spinning off its space division

JEFF FOUST

As an SNC subsidiary, Sierra Space will
take over Dream Chaser’s development.



number of measures related to climate

change, including an executive order ti-

tled “Tackling the Climate Crisis at Home

and Abroad” and announcing that the

United States would rejoin the Paris Cli-

mate Agreement. Those actions are not

surprising, as the Biden campaign last

year made addressing climate change

one of its top overall priorities alongside

the pandemic, economic recovery and

racial equity.

When Biden won the election in

November, many in the space industry

expected — and some, perhaps, feared —

NASA would shift direction, emphasizing

climate change over human spaceflight.

The Democratic Party’s platform had only

a brief mention of space, but it included

“strengthening” Earth observation pro-

grams “to better understand how climate

change is impacting our home planet.”

“C
limate change” is changing.

There has been a growing

push by scientists, envi-

ronmental advocates and

others to refer to the Earth’s changing

climate as a “climate crisis” or even “climate

emergency” to better reflect the severity

of the problem and the urgency to take 

action to mitigate the worst of its effects. 

On April 12, for example, the venerable

magazine Scientific American announced

that it would now use the term “climate

emergency” instead.

That urgency extends to the White

House. Since taking office Jan. 20,

President Joe Biden has announced a

NASA and the 
new urgency of 
climate change

JEFF FOUST

RENEWED URGENCY
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Three months into the new administra-

tion, it’s increasingly clear those changes

aren’t nearly as radical as some might

have thought. There are, in statements

by NASA and the White House, signs of

increased emphasis on climate change

research, and increased funding, but

not necessarily at the expense of other

science or human spaceflight programs.

And, despite its expertise in Earth science

research, NASA has had to struggle to

gain a role in broader discussions about

climate change policies.

A NEW GENERATION OF EARTH
SCIENCE SATELLITES
The strongest expression of any adminis-

tration’s policies is its budget. The Biden

administration has been slow to roll out

its fiscal year 2022 budget proposal,

but finally released a budget outline for

discretionary spending, which includes

NASA, April 9.

That budget proposal offers NASA’s

Earth science program, which received

$2 billion in fiscal year 2021, an increase

of $250 million, or 12.5%. The document

stated that the additional funding would

be used “to initiate the next generation

of Earth-observing satellites to study

pressing climate science questions,” but

offered no other details.

That funding, though, is just a small part

of the administration’s overall investment

in climate change research. The budget

includes more than $4 billion “to improve

understanding of the changing climate

and inform adaptation and resilience

measures,” the proposal stated. NOAA,

for example, would get an increase of

about half a billion dollars to accelerate

work on a new generation of weather

satellites that would also provide data for

studying climate change. And NASA’s

overall budget rose by 6.3%, with space

technology and human spaceflight also

getting increases.

Neither the White House nor NASA have

elaborated on how it proposed using that

additional funding beyond new satellites.

The widespread expectation in the Earth

sciences field, though, is that the funding

will allow NASA to speed up development

of missions recommended by the Earth

sciences decadal survey published more

than three years ago.

That decadal survey recommended

five “designated observables,” which are

not specific mission concepts but types

of measurements, from observations of

aerosols in the atmosphere to hyperspectral

imagery. The survey included notional

costs for each of the five designated

SPACENEWS.COM | 9
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observables ranging from $300 mil-

lion to $800 million.

“I don’t view this as a menu of sys-

tems you can select from. I view this as

an integrated observatory, where we are 

looking at all the major ‘muscle move-

ments’ of the Earth system,” said Karen St.

Germain, director of NASA’s Earth science

division, of those designated observables

during a March 24 meeting of a National

Academies committee.

She compared those proposed mis-

sions to the network of spacecraft from

the Earth Observing System three decades

ago. “This has the potential to be the

foundation upon which two generations

of scientists stand,” she said.

NASA has been working to turn those

designated observables into full-fledged

missions. Four of the five, she said, are

nearing the “pre-Phase A” level of de-

velopment, where the agency performs

concept studies. The exception is one

for surface deformation and change,

because it will build on the NISAR syn-

thetic aperture radar mission still under

development by NASA and the Indian

space agency ISRO.

A budget increase could allow NASA 

to move ahead with those concept

studies faster, particularly those with

strong climate science links. “We’re al-

ready leaping forward, I think, on that

in this administration, where they’re

fast-tracking some of the missions at

NASA that are going to be really critical

to helping us understand and become 

more resilient to the effects of climate

change,” said Ellen Stofan, the former

NASA chief scientist who led the Biden

administration’s NASA transition team.

Stofan, speaking at a Georgetown Uni-

versity panel discussion April 12, brought

up another reason to accelerate those

proposed decadal missions: ensuring

continuity of measurements with existing

but aging Earth science missions. “When

you’re trying to understand this planet,

what you really need are long baselines 

of consistent data, so you can use that

data to show that the Earth is changing,”

she said.

“A number of the workhorse satellites 

and instruments have now been in space

almost 20 years, and they’re coming to

the end of their useful life,” said Gavin

Schmidt, a climate scientist and director

of NASA’s Goddard Institute for Space

Studies in New York. “Maintaining conti-

nuity of these records is very important.”

GETTING THE WHITE HOUSE’S
ATTENTION
Schmidt has taken on a new role regard-

ing climate change studies at NASA. The

agency announced Feb. 3 that he would

serve, on at least an interim basis, as its 

first senior climate adviser. 

“This position will provide NASA lead-

ership critical insights and recommen-

dations for the agency’s full spectrum

of science, technology and infrastruc-

ture programs related to climate,” Steve 

Jurczyk, NASA’s acting administrator,

said in a statement announcing Schmidt’s

appointment. That includes promoting

NASA research to study climate change,

as well as work in other parts of the

agency, like aeronautics, to mitigate it by

reducing greenhouse gas emissions. It

also involves working with the broader 

scientific community and with other

government agencies.

“People are now asking for our advice

on climate science, which they weren’t for

a while,” Schmidt said during a public talk

at the National Academies’ Space Science

Week March 23, an indirect reference for

the Trump administration’s perceived

disdain for climate science. “There is, I

think, a newly invigorated push from the

executive branch to do more on climate

across a whole swath of areas.”

He said that work goes beyond climate

science research and outreach. Among

other things NASA is working on are

ways to reduce its own carbon footprint

and making its facilities “more resilient” 

to the effects of climate change, such as 

rising sea levels and more frequent storm

surges that can threaten coastal sites.

“Also, we’re being asked to make

certain that the science that we do is

going to the people who could use it,”

he added. “We’re involved in multiple

efforts to inform decision-makers or to

help them make decisions based on the 

observations that we’re making and our 

analyses and models.”

An overview of NASA’s existing and planned 
Earth observation satellite fleet through 2023.
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initiative is still to be determined, an issue

that goes beyond NASA. The National

Science Foundation (NSF) held a call with

reporters April 8 to discuss the various

types of climate science it supports, from

examining ice cores that show how cli-

mate changed in the past to studying the

effects of ongoing climate change, such

as acidification of the oceans.

“We do try and make sure that our in-

vestments are in tandem with what other

agencies are thinking and doing, so that

the whole is greater than the sum of the 

parts,” said Anjuli Bamzai, senior science

adviser for global climate change at NSF.

She offered, though, few details about

how that climate task force fit into those

plans. “I suppose it’s being discussed at 

the very highest levels of the agency. We’ll

have more information forthcoming,” she

said. NSF, like NASA initially, was left off

the task force.

Another uncertainty is how NASA

might factor into the administration’s

$3 trillion infrastructure plan, formally 

known as the American Jobs Plan.

One element of that plan is supporting

But while NASA can offer its advice

and insights on climate change, getting

a seat at the table where policy decisions 

are made is more difficult. The White

House, as part of that climate change

executive order, established a National

Climate Task Force that included more

than 20 Cabinet departments and other

agencies. Its job, the order stated, is to de-

velop a whole-of-government approach

to dealing with climate change.

That whole-of-government approach,

though, didn’t initially involve the whole of

government agencies involved in climate

change. While the task force featured a

wide range of agencies, such as the De-

partment of Commerce, which includes 

NOAA, notably absent was NASA.

It wasn’t clear why NASA was excluded

from the task force, but on March 18 the

agency announced it had been added.

“Given our unique ability to observe the

planet from space and the long-term data

records we’ve been able to assemble, NASA

is in a prime position to inform policy

decisions in the current administration

and beyond,” Schmidt said in a statement

announcing that NASA was now part of

the task force.

“It wasn’t a trivial amount of work to 

make sure that NASA was on the climate 

task force,” said Bhavya Lal, NASA chief 

of staff, at the Georgetown University

panel. “We had to call a lot of people and

bend a lot of ears to convince them about

NASA’s value.”

Speaking to the NASA Advisory Council’s

science committee April 14, St. Germain

noted that NASA’s involvement in that

executive order goes beyond the task

force. “NASA technologies and research,

and applied science in particular, really

support some of the initiatives called out

in the executive order,” she said. That

includes providing data and models to

support climate risk analyses and studies

of greenhouse gas emissions.

How the climate task force fits into the

administration’s broader climate change

research and development activities,

particularly in climate science. A March

31 fact sheet proposes spending $40 bil-

lion upgrading research infrastructure,

including establishing a new national

lab focused on climate. An additional

$35 billion would go to the “full range

of solutions needed to achieve tech-

nology breakthroughs that address the

climate crisis.”

The document, though, doesn’t spell 

out how those funds might be allocated 

among agencies working on climate

science and related technologies, beyond

endorsing a major investment in NSF to

create a technology directorate there.

The fiscal year 2022 budget document

does note that part of the $325 million

proposed increase for NASA’s space

technology programs would go to “novel

early-stage space technology research

that would support the development of

clean energy.”

“NASA has, with its incoming polit-

ical team, been involved in a number

of discussions at various stages,” said

Thomas Zurbuchen, NASA associate

administrator of science, when asked by

the National Academies’ Space Studies

Board in March how the agency might

be involved in that infrastructure plan.

“Options are being discussed, but it’s way

too early, I would argue, to start leaning

one way or the other. We are having the 

right discussions.”

Those discussions take time, as does 

the overall process of setting policy and 

gaining funding, which can explain the 

lack of details and cautious approach

NASA has been taking. (For example, St.

Germain’s NASA Advisory Council science

committee presentation was originally

listed on the agenda as “Earth Science and

the President’s Climate Agenda” before

being revised in the final version to the

more anodyne “Earth Science Update.”) 

But if this is really a climate crisis, or a

climate emergency, the pace will need

to speed up. SN

Gavin Schmidt, 
NASA’s acting 
senior climate 
adviser
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There’s no way around that at this point,

but I would like our country to lead.”

Through the Paris climate pact signed

in 2015, 174 countries and the European

Union agreed to take steps to mitigate

global warming and report their progress

in reducing greenhouse gas emissions.

Those reports, called the global stocktake,

are due every five years beginning in 2023.

NEW PRIORITIES
The Trump administration announced

plans in 2017 to withdraw the United

States from the Paris Agreement and did

not support greenhouse-gas monitoring

initiatives. It’s not yet clear whether that

work will get a significant boost from the

Biden administration.

Hours after taking office, President

Joe Biden signed an executive order

recommitting the United States to the

Paris Agreement and Biden often refers

to “tackling the climate crisis” as one of

his top priorities.

Still, there are many ways the federal

government works to address climate

change aside from monitoring green-

house gas in the atmosphere.

NASA develops and demonstrates

technology to monitor the ozone layer, air

T
he United States is expected

to play a supporting role in an

international campaign to mon-

itor greenhouse gas emissions

from space.

Through the Committee on Earth Ob-

servation Satellites, nations are coordinat-

ing efforts for space-based monitoring of

air quality, greenhouse gases, the ozone

layer and natural climate drivers like so-

lar energy. China, Europe and Japan are

making major investments in satellites to

help verify how well countries are fulfill-

ing commitments they made to reducing

greenhouse gas emissions as part of the

Paris climate agreement.

The United States, in contrast, is pre-

paring to demonstrate sophisticated

greenhouse gas sensor technologies but

currently has no plans for ambitious at-

mospheric monitoring missions.

“Other countries are making great

contributions and pushing as hard as they

possibly can,” said David Crisp, a NASA

Jet Propulsion Laboratory atmospheric

physicist helping to coordinate efforts

to track carbon dioxide and methane by

the 34 space agencies that make up the

Committee on Earth Observation Satellites.

“We are relying on their contributions.

U.S. role in global
greenhouse gas
constellation still
up in the air

DEBRA WERNER

GLOBAL EFFORT
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Japan’s GOSAT-GW greenhouse gas
monitoring satellite is slated to launch
in 2023 or early 2024.



observation and forecasting work and

provide better data and information to 

decisionmakers.”

The new administration also proposes

a 12.5% increase in NASA Earth science

funding, or about $250 million above 2021

levels “to initiate the next generation of

Earth observing satellites to study press-

ing climate science questions,” according

to the budget summary released April 9.

It’s too soon to say how the agencies 

would spend the money.

NASA funding could be directed to-

ward a series of missions recommended

in the 2017 Earth Science decadal survey

to determine how Earth’s climate, water

cycle, soil and vegetation are changing.

The decadal survey also mentioned

greenhouse gas monitoring as an op-

tion for a future Explorer-class mission,

but little has been done to flesh out that

concept.

Instead, NASA is continuing to gather

data with atmospheric sensors in orbit

and demonstrating new technologies to

measure greenhouse gases.

Two NASA sensors are scheduled to 

travel to geostationary orbit as hosted

payloads on commercial satellites within

two years.

The Tropospheric Emissions: Mon-

itoring Pollution sensor, or TEMPO, is 

designed to provide hourly pollution

reports for North America with a res-

olution of 10 square kilometers during

the day.

“If things happen like hurricanes

or fires, we can look at part of the field

of regard more frequently,” said Kelly

Chance, TEMPO principal investigator

at the Harvard-Smithsonian Center

for Astrophysics. “For example, we can

observe a sixth of North America every 

10 minutes.”

Geostationary Carbon Observatory,

or GeoCarb, is a staring sensor to track

atmospheric carbon dioxide, carbon

monoxide and methane over North and

South America.

NOAA plans to include an instru-

ment similar to GeoCarb on its next

SPACENEWS.COM | 13
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pollution, ocean chemistry, and changes

in sea and land ice. The National Oce-

anic and Atmospheric Administration

provides long-term monitoring of those

conditions in addition to offering exten-

sive observation of global temperatures,

precipitation, ice and ocean conditions.

NASA OR NOAA?
Experts disagree on whether greenhouse

gas monitoring is a job for NASA or NOAA.

“NASA is the pathfinder,” said Barry

Lefer, NASA’s Tropospheric Composition

Program manager. “We build the first one,

prove that works and then we hope that

there are NOAA follow-ons.”

NASA, for example, proved it could mea-

sure carbon monoxide in the troposphere

with the Microwave Limb Sounder on the

Aura Earth observation satellite launched

in 2004. NOAA now provides similar data

with the Ozone Mapping Profiler Suite on

the Joint Polar Satellite System.

Monitoring carbon dioxide in the

atmosphere is trickier. To provide the

global stocktake reports mandated by

the Paris Agreement, the United States

would need to measure atmospheric

carbon with great precision and high

spatial resolution.

“NASA is probably the only agency

that could build that system,” said Crisp,

who was the principal investigator for

NASA’s first carbon dioxide monitoring

mission, the Orbiting Carbon Observa-

tory. “However, once built and launched,

it could be delivered to NOAA for use as

an operational system.”

Europe plans to make weekly, global 

measurements of methane and carbon 

dioxide with the two-satellite Copernicus

Anthropogenic Carbon Dioxide Moni-

toring, CO2M, mission. Japan plans to

make similar observations with its GO-

SAT satellite series as does China with its

TanSat satellites.

Neither NASA nor NOAA have simi-

larly ambitious programs underway. That

could change if Congress approves the

Biden administration’s plan to increase 

NASA and NOAA budgets.

BIDEN BUDGET
The Biden budget blueprint calls for

adding $1.4 billion to NOAA’s 2022

budget partly “to expand its climate
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China, Europe and Japan are making major investments in satellites to help verify how well countries are fulfilling commit-
ments they made to reducing greenhouse gas emissions as part of the Paris climate agreement. The United States, in con-
trast, is preparing to demonstrate sophisticated greenhouse gas sensor technologies but currently has no plans for ambitious 
atmospheric monitoring missions.

generation of geostationary weather

satellites scheduled to begin launching

in the early 2030s.

For now, NASA identifies CO2 sources

and sinks with the Orbiting Carbon

Observatory-2 launched in 2014 and

the Orbiting Carbon Observatory-3

mounted on the International Space

Station in 2019.

OCO-2 and OCO-3 were designed to

show that NASA could make measurements

from space with the necessary accuracy

and precision to monitor global carbon

dioxide emissions in areas roughly the 

size of Texas.

Based on that criteria, the sensors 

have been extremely effective. To ver-

ify Paris Agreement emissions targets, 

though, the United States would need

a satellite constellation offering higher

resolution data and greater global

coverage.

COMMERCIAL DATA
Could the private sector play a role in

making those observations?

“The technology is here today to do that

kind of work with very small satellites,” said

Charles Beames, chairman of the SmallSat

Alliance. “Startups with ambitions to do

that are in various phases of fundraising.

Frankly, I think the government needs to

either buy commercial satellites or buy the

data, whichever is in their best interest.”

Commercial small satellites tend to

focus on detecting methane rather than

carbon dioxide.

“Atmospheric CO2 has a long lifetime,”

said Ken Jucks, NASA Upper Atmosphere

creo
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Research program manager. “You need

a very precise measurement because

the new CO2 emitted during a particular

hour produces a very small change in

the total amount of CO2.”

Canada’s GHGSat is identifying

important methane sources with 15-ki-

logram satellites. MethaneSAT LLC, a

subsidiary of the nonprofit Environ-

mental Defense Fund, is preparing

to launch a 350-kilogram satellite in

late 2022 or early 2023 to pinpoint

faint methane emissions from oil and

gas fields.

All the publicly and privately

funded satellites have roles to play in

the global greenhouse gas observing

system, Lefer said.

Japan’s GOSAT-2 measures CO2 and

methane within 10-kilometer-diam-

eter areas that are separated by about

150 kilometers. The Tropospheric

Monitoring Instrument on Europe’s

Copernicus Sentinel-5 Precursor sat-

ellite obtains global, daily observations

with 49-square-kilometer resolution.

When those satellites detect at-

mospheric methane, they can share

the data with GHGSat, which can

pinpoint sources down to 50 square

meters, or MethaneSAT, which will

offer 1 kilometer resolution.

UNCERTAIN FUTURE
Beyond TEMPO and GeoCarb, NASA has

no greenhouse gas missions underway.

“It’s to be determined what NASA’s

next move is going to be after GeoCarb,”

Lefer said.

If Crisp could chart the course, he’d

encourage the United States to gather

and share global greenhouse gas data

like it does  weather data.

“If we add a U.S. system to the 

European and Japanese systems just 

like we do for weather forecasting, 

we might even get China to share 

its contributions,” Crisp said. “Once 

we get some big players involved, 

there’s more incentive for everyone 

to share data.”  SN

Earlier this month, atmospheric carbon dioxide
reached a daily average of 421 parts per million,
50% higher than levels measured before the in-
dustrial revolution, according to data gathered
at Hawaii’s Mauna Loa Observatory.

That information came from the National
Oceanic and Atmospheric Administration’s Earth
Systems Research Laboratory which tracks atmo-
spheric gases and other climate change drivers
and their impacts.

Many different organizations within NOAA
monitor climate change with data and imagery
captured by ground-based, airborne, maritime and
satellite sensors. NOAA officials then gauge the
accuracy of the information, analyze it and compare
it with historical observations to detect trends.

NOAA’s National Centers for Environmental 
Information determined, for example, that in
March the average temperature in the contigu-
ous United States was 7.5 degrees Celsius, or 2.2 
degrees above average for the month. Overall,
precipitation for March was 1.5 millimeters below
average for 127 years of climate records. Nearly
44 percent of the contiguous United States ex-
perienced drought conditions.

NOAA’s climate-monitoring role is likely to
expand under the Biden administration. The White
House plans to ask Congress to provide $6.9 bil-
lion for NOAA, more than $1.4 billion above the 
agency’s 2021 budget.

“These additional funds would allow NOAA
to expand its climate observation and forecasting
work and provide better data and information

to decision makers, support coastal resilience
programs that would help protect communities
from the economic and environmental impacts of
climate change, and invest in modern infrastructure
to enable these critical efforts,” according to the
budget blueprint released April 9.

NOAA officials declined to comment on how 
the agency would allocate that money.

No matter how the budget debate plays out, 
NOAA officials will continue looking for ways to 
better explain what they are seeing in the envi-
ronment, said Karin Gleason, meteorologist and 
lead for the National Centers for Environmental 
Information U.S. monthly climate reports. “We
will continue to do what we do and try to provide
information people can digest and understand
with as little latency as possible,” Gleason said.

In addition, NOAA officials are creating
products to help people “make better and more
informed decisions to navigate the changes in
climate-sensitive industries like energy, agriculture
and construction,” Gleason said.

As various states experience unusually high or 
low levels of precipitation compared with histori-
cal averages, scientists are considering whether it 
would be more practical to compute new reference
values based on more recent data. Some storms
that occurred about once in a hundred years during
the last century are becoming more frequent. As a
result, it might be more useful to look at reference 
values generated by data observed over the last 30
years during this time of rapid change, Gleason said.

“It’s a delicate dance to explain what’s happening
when the climate is changing at different rates in
different regions,” Gleason said. SN

NOAA tracks and analyzes
the changing climate

DEBRA WERNER

NOAA’s Mauna Loa 
Observatory in 
Hawaii.
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ESG, which stands for environment, social and
governance, is a set of nonfinancial criteria that 
community-minded and bottom-line investors
alike are increasingly using to value businesses.

Companies are adding ESG targets and updates
on reaching them to their financial statements,
where they also record revenues and profits, to
help guide socially conscious investors.

ESG data such as how much pollution a com-
pany emits, or how it affects water quality, also 
helps all types of investors identify material risks 
and growth opportunities in the future.

“What is going to happen in the next few
years, and it’s starting now, is a giant reformation

The 
ABCs 
of ESG

JASON RAINBOW

BUSINESS CLIMATE
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What is it and why 
does it matter?

T
he E in ESG is getting another

boost as the United States

rejoins the climate change

fight, and space promises to

play a central role. 

A rising number of companies have

already added ESG scorecards to their

annual reports, detailing the progress 

they are making toward environmental,

social and corporate governance goals.

As the importance of ESG grows,

the space industry will become an

increasingly critical part of how every

company operates.

The momentum has been accelerat-

ing after BlackRock, the world’s largest

fund manager overseeing roughly $9

trillion of assets, said last year it would

base all its decisions on ESG criteria.

“Climate risk is investment risk,”

BlackRock chief executive officer

Larry Fink wrote in his annual letter

to other CEOs.

The concept got a major push when

Allison Lee, acting chair of the Securi-

ties and Exchange Commission (SEC),

outlined plans March 15 to put ESG at

the heart of the U.S. financial market 

regulator’s agenda.

Setting the stage for potentially

forcing companies to monitor and

disclose ESG targets, she said: “I

am asking the staff to evaluate our

disclosure rules with an eye toward

facilitating the disclosure of consistent,

comparable, and reliable information

on climate change.”

It joins similar efforts in Europe and

elsewhere as measures to tackle climate

change get a significant boost from

the U.S. rejoining the Paris Agreement,

which aims to drive global action on

the issue.

A lot of ESG data about the Earth can

only be gained from the vantage point

of satellites beyond it, putting space in

the center of this international trend.

MARKET DEMAND
Space likely has the biggest role to play

in the environmental side of ESG, one

of its most visible components, and

where satellite companies are already

helping companies track and meet

climate change targets.

“Nature will be on the balance sheet,

which means space will be on the bal-

ance sheet because you can’t see ESG

without us,” said Andrew Zolli, vice

president of impact initiatives for U.S.

satellite imagery operator Planet.

Many space companies, ranging

from satellite operators to dedicated

analytical businesses, have been growing

in recent years as ESG trends expand

their market to businesses that have

not sought space capabilities before.

Underpinning much of theJASON RAINBOW

Space and 
the new ESG 
business 
climate

Canada-based GHGSat uses 
its satellites to monitor 
greenhouse gas emissions 
from industrial facilities 
around the world. 
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Germain said.
Scope 2 emissions relate to a company’s

energy consumption, such as the energy used
by Amazon’s data centers.

“They would want to know what proportion 
comes from renewable sources versus nonrenew-
able, or coal versus oil,” Germain said.

Emissions from a company’s supply chain fit 
into Scope 3, where considerations such as what
materials a business buys would kick in.

Typically floating around ESG goals are targets
for achieving ‘Net Zero’. This means companies
will cut their CO2 emissions as much as possible, 
and then offset any they still emit with carbon
capture projects that take it out of the atmosphere.

As with ESG, companies decide the intensity
of the Scope for their Net Zero ambitions.

One of the challenges with ESG is standardiz-
ing these metrics so investors can y e
data from company to compa .

This is partly why moves to d di
— and potentially mandate — g
disclosures from the U.S. Secu s d
Exchange Commission (SEC) fin l
regulator are so important.

Regulators are playing catch p
with businesses and the financi
markets that are quickly adapt
ing to the growing importance
of ESG.

U.S. fund manager BlackRock,

of global capitalism,” according to Andrew Zolli,
vice president of impact initiatives for U.S. satellite
imagery operator Planet.

“Where these kinds of factors are measured 
and they work to inform the cost of actions — 
whether it’s the price of the stock, whether it’s 
the creditworthiness of a municipal bond or
whether it’s just the cost of a particular corpo-
rate behavior.”

THE BREAKDOWN
Environmental criteria as part of ESG assess a com-
pany’s impact on nature, encompassing anything
from its contribution to greenhouse gases in the
atmosphere to the treatment of animals.

Social concerns the relationships with people,
inside and outside the company, in the commu-
nities where the business operates. 

Governance involves issues such as executive
pay, shareholder rights and the representation of
employees.

Within these are subsets where a company can
choose to go into more depth — if it chooses to
report ESG targets at all (this is all still voluntary).

For example, there are typically three ‘Scopes’
for tracking greenhouse gases, noted Stephane
Germain, CEO of Canadian emissions-focused
satellite operator GHGSat.

“Scope 1 is the direct emissions from the
company’s own facilities, so if you’re Amazon
it’s the emissions from your trucks for example,”

which accelerated the ESG trend when it decided
to include the standards when evaluating which
companies to invest in, recently placed a bet on its
own targets when it secured a $4.4 billion credit
facility. BlackRock will pay its banks more in interest
to borrow the money if it does not meet its staff
diversity goals.

Sustainable investments grew in the U.S. to
more than $17 trillion — one in three dollars in-
vested in assets under professional management
in the country — at the start of 2020, according
to a biennial report nonprofit US SIF released in 
November.

This represents a 42% increase from $12 trillion
at the start of 2018, according to the group, which
promotes sustainable investing. SN
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sheet, which 
means space will 
be on the balance 
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you can’t see ESG 
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demand are the financial crises,

corporate governance scandals and

environmental declines over the last

decade, according to Ursa Space Sys-

tems’ Daniel Baruch.

They have helped deteriorate share-

holder value and trust in companies,

said Baruch, director of global energy

markets and business development at

U.S.-based Ursa, a geospatial analytics

company specializing in applications

for synthetic aperture radar (SAR) data.

“But you’re also seeing an influx in

just the availability of data to provide

this transparency,” he said.

“You’re seeing more sustainability

information and different data sets that

are coming out, exponentially in the last

three years.”

More businesses realize they need

to measure their carbon emissions and

other impacts on climate, Cooper Els-

worth, sustainability product manager

at Californian geospatial analysis firm

Descartes Labs, noted.

On the flip side, it is also becoming 

increasingly important for companies

to assess the changing climate’s impact

on their operations, including physical

and production risks.

“Remote sensing provides a scalable,

low-friction data source to begin to quan-

tify these climate and decarbonization

risks on businesses,” Elsworth said. 

“The adage ‘if you can’t measure it,

you can’t manage it’ is particularly rele-

vant to climate action and ESG reporting

right now — a compelling reason for the

space sector to become involved in this

burgeoning ESG landscape.”

Descartes Labs primarily focuses on 

using remotely sensed data to improve 

carbon accounting and carbon reduction

measures for corporations.

It works with businesses with supply

chains that have liability associated with

tropical deforestation, for example, helping

them monitor, attribute, and reduce their

impact on the levels of carbon dioxide

and other greenhouse gases.

TARGETING POLLUTERS
Canada-based GHGSat uses its satellites

to monitor greenhouse gas emissions

from industrial facilities around the world.

While space agencies including NASA

and ESA have been monitoring these

gases for years to inform global climate

change models, GHGSat’s satellites focus

on a more granular level to track facilities

with much lower emission rates.

“What we’ve wanted to do from the 

get-go was to measure emissions from 

targeted individual facilities, and work 

with the operators with those facilities 

to understand, control and reduce their 

emissions,” CEO Stephane Germain said.

The company combines its measure-

ments with third-party data, providing

analysis to the emission generators them-

selves, regulators and market analysts.

At the top of the list of customers

for GHGSat are those in the oil & gas

market — the largest industrial source

of emissions worldwide.

GHGSat also has customers across the

next most prominent sources of emis-

sions: power generation, coal mining,

agriculture and waste management.

“We’ve done some exploratory dis-

cussions with several large … consum-

er-facing customers, and they have

a clear interest in understanding the

greenhouse gas intensity of their supply

chains,” Germain added.

He underlined growing interest in

understanding the climate impact of

steel and aluminum production, and how

suppliers differ when comparing tons of

greenhouse gases per unit of material.

“That’s a very exciting area … it’s an-

other way to put a value to the carbon 

intensity of a commodity that is being 

used by large consumer-facing compa-

nies, and we’re certainly active in that

analysis,” Germain said.

Coal-fired mills make much of the

world’s steel, especially in some devel-

oping countries, producing significantly

higher emissions than a company using

Above: Orbital Insight monitors soy supply 
chain movements in Brazil. Right: Ursa Space 
Systems’ Daniel Baruch



hydroelectric energy for their power.

GHGSat has three in-orbit nanosatellites

and another eight it intends to launch by

the end of 2022 to meet growing demand.

ANOTHER GREEN PUSH
“The incorporation of ESG into opera-

tional demands is absolutely rising,” said

Peter Platzer, CEO of U.S.-based space

data and analytics provider Spire Global,

which has launched more than 100 tiny

satellites in the past decade to track air-

planes, ships and weather.

“It’s rising because of changes in

regulatory environments, changes in

customer behavior and changes in pol-

icy,” Platzer said.

“And given that it is a global problem,

or global demand, satellite data is going

to be absolutely crucial for companies to

answer those three-pronged [ESG] changes.”

One way a company can get a han-

dle on ESG is by creating a “digital twin,”

a virtual copy of its business that can

simulate various changes.

Spire’s analysis and weather forecasting

capabilities enable shipping companies,

for instance, to plot more efficient routes

to save fuel costs. It has the dual bene-

fit of helping them meet increasingly

stringent emission standards from the

International Maritime Organization

(IMO), the United Nations agency that

sets standards for seafarers.

“If you extend that you will have a

digital twin of Earth, which allows you

to really understand how the various

resources and environmental effects

interplay with each other,” he said.

“And again, you cannot do an inter-

play on a global scale without truly global

data — and that means satellites.”

REACHING SUSTAINABILITY
Increasing demand for sustainable

products is also driving companies

worldwide, including major consumer

packaged goods businesses, to make

significant changes with where and how

they source materials.

Orbital Insight, another geospatial

analytics firm based in California, last

year announced a pilot project with Uni-

lever, the consumer giant behind Dove,

Ben & Jerry’s and many other household

products that rely on palm oil.

The project aims to track Unilever’s palm

oil supply chain to prevent deforestation.

“By tracing the relationships among

farms, mills, refineries and ports, com-

panies can see into the elusive ‘first mile’

of supply chains to identify potential

issues,” Orbital Insight product manager

Zac Yang said.

“This project is setting the prec-

edent for other consumer packaged

goods companies to get farm-level

traceability and prevent deforestation

through AI with location data, satel-

lite imagery and computer vision. We

believe that this will be the future
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detections
of methane
events in 2020

Paris-based Kayross has developed a global
methane monitoring platform that combines
input from several satellites to continuously
track methane emissions, measure them and
attribute them to their source down to the
facility level.
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of supply chain monitoring and

offers a new level of sophistication

for traceability.”

Yang said the company is also receiv-

ing interest to extend the technology to

cacao, soy, paper and other commodities.

“Our customers are also using the

technology outside agriculture, to un-

derstand industry and competitor sup-

ply chains, as the AI algorithms can be

applied to any industry needing insight

into where materials within their supply

chain are sourced from,” he added.

While the environmental part of ESG

is a natural fit for space capabilities, Plan-

et’s Zolli highlighted how it also provides

important clues for the other two parts

of the acronym.

“We can determine by watching the

Earth various things — especially when

combining Earth observation data with

other data — about how people are being

treated,” he said.

Combined with reports on the ground,

Zolli pointed to how satellites gain insights

into issues including human trafficking,

slavery and illegal fishing.

HURDLES TO CLEAR
More work is needed to get a clearer

picture of “asset level” information, ac-

cording to Zolli, such as for knowing

precisely who owns what plantation or

palm oil concession around the world.

“We can tell you exactly what’s going

on there but we can’t always tell you ex-

actly who is responsible,” he said.

“So there’s a lot of work to do in the

middle to bring this vision about.”

One of the other biggest challenges

facing the industry is the lack of ESG

regulations, standards and universally

recognized guidelines.

Two of the most influential ESG data

standards are the Sustainability Accounting

Standards Board (SASB), a San Francisco

nonprofit that publishes a comprehen-

sive list of industry-specific factors, and

another led by the International Financial

Reporting Standards Foundation (IFRS),

backed by the International Federation

of Accountants in Geneva.

A dizzying array of competing standards

makes guidelines and comparisons

challenging, and is an issue that the SEC

and other regulatory bodies are moving

to address.

In the meantime, Baruch said the space

industry has an opportunity to “provide

markets with more timely asset-level

monitoring, rather than relying on an-

nual, self-reported public disclosures

from companies that may not necessarily

be accurate [or] objective.”

However, ESG is still “mostly a rich

person’s acronym,” Platzer added.

It is unclear how countries such as

India, with more than a billion people and

relatively lax environmental regulations,

will adopt the movement.

That said, Platzer believes climate

change poses a generational challenge

for humanity.

He sees space as paramount for hit-

ting Net Zero, the concept of taking as

much carbon from the atmosphere as

that going in to address climate change.

“Data from the ultimate vantage point

will become more and more relevant,

to more and more people, because of

climate change and the flip-side of

climate change which is ESG and Net

Zero,” he said. SN

Left: Planet SkySat captures the March 2021
Fagradalsfjall volcano eruption in Iceland in
near-infrared to track the path of molten lava.
Right: High-resolution SkySat imagery of the
Brunt Ice Shelf that same month.
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COMMENTARY Nancy Colleton and Anne Hale Miglarese 

W
e’ve all been there. Either

as a child, in the back of

your parents’ car, probably

squashed between two ob-

noxious siblings or, as a parent of a rest-

less toddler, 15 minutes into a four-hour 

road trip, the question always arises, “Are

we there yet?”

Those of us in the Earth observations

field, have a special affinity for this ques-

tion as we have had to ask it many times

on the long journey of launching satel-

lites, collecting data, analyzing Earth’s

changes, and predicting future trends.

Are we there yet, at that moment when

disparate data systems across the federal

agencies are integrated easily? Are we

there yet, when a potential user of Earth

observations can easily discover and apply

data and information that they need? Are

we there yet, when services for climate,

land cover change, oceans, and ecosys-

tems are elevated to the operational level

of weather services?

ARE WE THERE YET?
A journey to more clearly see
the changing planet

A “whole of government” approach to climate change 

includes a wide range of agencies and a wide range of assets 

— from satellites in orbit to underwater drones of the type 

operated from the ROV control room aboard the NOAA Ship 

Ronald H. Brown.
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The introduction of the Biden ad-

ministration’s American Jobs Plan with

its estimated $2 trillion infrastructure in-

vestment, raises hope that finally arriving

at some of these visionary destinations

could be in reach. With the plan intended

to create jobs and rebuild infrastructure,

the climate crises and competition with

China emerge as two key drivers. That is

where the vital link to U.S. Earth obser-

vations and environmental information

exists. It is imperative to recognize that

awithout federally supported, long-term

Earth observations, science and appli-

cations, climate insights would not be

possible and our global leadership and

positioning in respect to China mini-

mized. Therefore, the work of NOAA,

NASA, the U.S. Geological Survey (USGS),

National Science Foundation (NSF) and

others must be recognized as critical to

the success of the American Jobs Plan.

Three important intersections for

the Earth and environmental informa-

tion sector as it relates to re-imagining

and rebuilding a new economy include

ensuring that a “whole of government”

approach translates to “whole of Earth,”

engaging and supporting business, and

realizing a national Earth predictive ca-

pability to win the future.

A “WHOLE OF EARTH” APPROACH
In the case of re-imagining or rebuild-

ing a new post-pandemic economy, it is

essential that the “whole of government”

response translates into a “whole of Earth”

approach. No one Federal agency holds

the knowledge products needed to clearly

identify the best path forward.  NASA,

NOAA, USGS, NSF, and other agencies,

COMMENTARY Nancy Colleton and Anne Hale Miglarese

along with the research community they

support, all make unique and valuable

contributions to our understanding of the

changing planet. Assets such as satellites,

drones, ships, uncrewed marine vehicles,

and data collected by citizen scientists

are as diverse as the agencies that com-

prise the federal Earth observations and

information sector.

Through efforts such as the U.S. Global

Change Research Program (USGCRP)

which produces the quadrennial National

Climate Assessment, and the U.S. Group

on Earth Observations (USGEO), much

progress has been made in interagency

coordination to provide the nation with

comprehensive assessments and products

as well as a unified strategy for interna-

tional cooperation.

However, just as the American Jobs

Plan addresses building new roads and

bridges, the question arises as to whether

these coordination entities — the USGCRP,

USGEO, and others — that were estab-

lished in 1989 and 2005, respectively, are

positioned to meet the challenge accel-

erating impacts of climate, biodiversity

loss, or emerging pandemic risk. After all,

NOAA reported that their global carbon

measurement recorded a new high April

3, topping 421 parts per million (PPM).

Measurements tell us one thing, but

translating measurements to solutions

and action for preparing and protecting

the nation will require much more.

The National Academies of Sciences,

Engineering, and Medicine address this

point in a new report that calls on the

USGCRP to “shift its focus to providing

insights that help society prepare for and

avoid the worst potential consequences

of climate change, while protecting the

most vulnerable.”

And as if anyone still needed any con-

vincing, February’s events in Texas show

the critical importance of observations

and environmental information in deal-

ing with climate risk. In his op-ed, Texas

cold snap was not ‘unprecedented,’ and it

was inexcusable to be unprepared, former

NOAA chief operating officer David Titley

states, “This event was the latest instance

in which millions of dollars in adaptation

In the case of re-imagining or rebuilding a new
post-pandemic economy, it is essential that the
“whole of government” response translates into a
“whole of Earth” approach.

The western United States
is currently experiencing
moderate to severe drought,
and it is expected to worsen
in the upcoming months.
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would have prevented billions of dollars of

damage, saved lives and greatly reduced

the suffering of Texans.”

So, how should the United States “build

back better” beginning with the federal

Earth and environmental information in

support of informing this vital infrastruc-

ture initiative?

Experts such as Justin Kenney, senior

adviser to the United Nations Foundation,

believes ocean research — which histor-

ically has been underfunded in the past

— must be elevated with an expanded

role for NOAA. “The ocean-climate link is

the strongest it has ever been,” he stated

in a recent interview. Citing the Special

Report on the Ocean and Cryosphere in

a Changing Climate and the High-Level

Panel for a Sustainable Ocean Economy,

Kenney argues that ocean-based solutions

for climate change such as the decarbon-

ization of marine transportation, offshore

wind energy, role of conservation all

support increased investment in ocean

observations and services that should

be elevated similarly to the level of the

nation’s weather services.

THE OPPORTUNITY FOR BUSINESS
Others see a tremendous opportunity to

engage business as technical solutions

providers and environmental informa-

tion consumers.

Over the past decade, the field of satel-

lite Earth observations has seen dramatic

growth primarily driven by private sector

capital developing disruptive technologies,

fueling innovation and leading to new

applications that are no longer theoretical,

but in fact are driving business decisions

on a daily basis. The nascent nanosatellite

market alone is estimated at $1.64 billion

and is expected to grow 21.8% annually

over the next five years, according to a

Research and Markets report.

The commercial entrants in spaced-

based Earth observations have without

exception required government customers

as their anchor tenant to be viable, allowing

them to raise capital against predictable

revenue streams. This has allowed these

firms to also invest in tools and applica-

tions targeted at commercial customers

thereby diversifying and growing their

business.

Consider ocean observations as an ex-

ample for growth. While it is well known

that the oceans play an outsized role in

climate and weather, our ability to collect

observations and analyze that information

into tangible actions has lagged seriously

behind the terrestrial satellite observa-

tion community. A robust commercial

industry is needed with new business

models, technologies and solutions that

dramatically improve our access to ocean

observations while also improving our

understanding of the global processes

driving climate change.

One can envision an ecosystem of

marine based in-situ Earth observation

and analytics companies akin to those

now present in the space-based Earth

observations market. There is no short-

age of established and startup companies

focused on bringing these capabilities to

market. What they need is a sign from the

U.S. government that there is a desire to

work together at scale in public private

partnerships to create an environmental

information infrastructure that generates

solutions to protect Earth’s natural sys-

tems and citizens.

In fact, U.S. Secretary of Commerce

Gina Raimondo, the former Rhode Island

governor, has an immediate opportunity

to turn the tide by facilitating the devel-

opment of this ecosystem, with its po-

tential to grow the economy, create jobs,

protect lives and property, and position

American leadership.

EARTH PREDICTIVE CAPABILITY
Finally, a major step forward for the nation

would be to establish an Earth predictive

capability. To win the future, the U.S.

should establish a robust, operational,

multidisciplinary, user-focused centralized

effort serving civil and national security

environmental information needs. This

idea should leverage and build upon the

tremendous data and information as-

sets that are produced daily and spread

across the federal agencies. Its mission

should be clear: To monitor, predict, and

communicate the future of the planet.

After all, as much as climate change may

occupy most of our attention today, an

earthquake, volcanic eruption, or new

pandemic could quickly capture our

attention tomorrow.

Two important considerations are

needed to support the national Earth

predictive capability. The first is science

communication. Such an effort could play

a major role in combating the assault on

science by engaging citizens and helping

them understand the Earth system, how

it works, and how it can be managed.

The second is positioning the capability

to support the U.S. economy. This will

involve providing foundational products

and services that can be enhanced and

distributed by industry, strengthening

academic research and engagement,

and preparing the current and future

workforce.

It’s time to arrive at this new destina-

tion. We’re almost there! SN
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B
ig Data is boosting Earth Observation demand,

creating new applications and changing traditional

business models. As a disruptive innovation, it

keeps changing the way EO data is being used.

Technologies are no longer the only driver of in-

novation; this is about how, with innovations being

combined, the ecosystem is rapidly maturing — and

so are the solutions.

Big Data players such as AWS and Microsoft are enter-

ing the game. They not only host third-party data but are

increasingly becoming key partners and indispensable

intermediaries to deliver near-real-time information

by shortening data-reception time to the ground and

providing pre-processing analysis on the fly.

AN UNPRECEDENTED CONJUNCTION OF TECH-
NICAL INNOVATIONS
What we call Big Data is an efficient way to collect,

manage, process, store, distribute and access a huge and

continuous information flow that cannot be handled by

humans. The key enablers are automation processing

and virtualization.

BIG DATA PLAYERS ARE BECOMING
INDISPENSABLE
Through new consumption models relying on external

cloud-hosting capacities, the GAFAM  — shorthand for

the U.S. tech giants Google, Apple, Facebook, Amazon, 

and Microsoft  — are creating special bonds with EO

operators.

Digital Globe (now Maxar) used in 2016 a semitrailer 

truck called Snowmobile to move its entire 18-year,

100-petabyte imagery library to AWS-S3. This first step,

known as Infrastructure-as-a-Service (IaaS), enabled a

second step, Platform-as-a-Service (PaaS) — a room for

developers to create new tools and applications — and

then a third one Data-as-a-Service (DaaS) to address the

end-users. 

Companies such as Airbus Defence and Space and

Maxar gave their customers instant access to their en-

tire library leveraging new service development, with

Big Data gaining ground with  
Earth Observation operators

automated pre-processing imagery and online tools

accessible through web-based platforms such as Maxar’s

GBDX (Geospatial Big Data Platform) hosted on AWS or

the Airbus’ OneAtlas Platform hosted on Google Cloud. 

EO operators can focus on their core business — out-

sourcing some hardware infrastructure and some de-

velopment tools — in delivering information straight to

their customers, opening new revenue streams through 

business-to-consumer and developing application-based

on near-real-time analysis. This integration created a more

entangled business environment between EO operators

and the GAFAM as-a-service providers.

Going a step forward, Maxar has been testing the AWS

Ground Station service since October 2018 and is now

planning to use it with its upcoming WorldView Legion

constellation. The Ground Station-as-a-Service model

is maturing with Microsoft announcing the launch of

Microsoft Azure Orbital.

Big Data is gaining traction along the value chain, from

cloud computing to the ground segment. Incumbent

operators as well as newcomers such as Capella Space

and Iceye are using GAFAM’s Big Data infrastructure to

scale up their business as well.

China is catching up: sustaining this development

initiated in the U.S. and followed by European initiatives

such as the Copernicus Data and Information Access

Services, the future regional expansion of Big Data in EO

is expected to come from the tremendous expansion of 

Chinese EO operator development using the Chinese

BATX ecosystem (BATX stands for Baidu, Alibaba, Tencent,

Xiaomi — China’s four biggest tech firms). Regional devel-

opment is fostered by security and sovereignty concerns

in data management as most of the information gathered

from satellites is designed for security applications. SN
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EO OPERATORS PARTNERING WITH THE “AS-A-SERVICE” ECOSYSTEM

SPACENEWS GRAPHIC BY ROBIN MCDOWALLSOURCE: EUROCONSULT

Cloud-hosting capabilities are at the center of new bonds some of the so-called GAFAM companies (Google, Apple, Facebook, Amazon, and Microsoft) are creating with
space-based Earth observation operators. Similar developments are happening in Europe, with  the EU’s Copernicus Data and Information Services playing a role. China
is catching up, with its BATX ecosystem of big tech firms (Baidu, Alibaba, Tencent, and  Xiaomi) standing in for GAFAM with Chinese EO operators.

GROUND SEGMENT-AS-A-
SERVICE

AZURE ORBITAL
(in progress)

TENCENT GROUND STATION
(in progress)

AWS GROUND STATION

THE GAFAM ECOSYSTEM

THE EU COPERNICUS DIAS

THE BATX ECOSYSTEM

INFRASTRUCTURE-AS-A-
SERVICE [IaaS]

Google Cloud

T-Systems

Orange Business

OVH

CloudFerro

Alibaba Cloud

Tencent Cloud

Microsoft Azure

AWS EC2/S3

PLATFORM-AS-A -SERVICE
[PaaS]

Alibaba Cloud Planet Engine

We Earth (Tencent Group, with
Luokung and Haiying)

Airbus (UP42) Airbus  (OneAtlas)

ChinaSiwei (SpaceWill investor)

Satellogic (in progress)

BlackSky

Deimos (in progress)

Maxar Technologies  (GBDX)

Google Earth Engine

Azure Maps

Planet

ChangChang (in progress)

Chinese and foreign EO Op.

Iceye
Capella Space

DATA-AS-A-SERVICE [DaaS]

AWS S3 read-only compatible

MUNDI: Atos Origin, DLR, e-GEOS, GAF, TAS, etc.

SOBLOO: Airbus, Capgemini, CLS, Vito etc.

CREODIAS: Creotech, Geomatys, WIZIPISI, etc.

WEKEO: TAS, Atos Origin, GMV, Orange, CLS, etc.

ONDA: Serco Italia, Sinergise, Gael Systems, etc.
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The need for free and open
data in Earth observation
activities

THE
WORLD
BELOW

Copernicus
Sentinel-2 imagery
of the Strait of
Gibraltar
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W
ith President Joe Biden in

the Oval Office, the United

States is set to reestablish

its global influence on en-

vironmental and climate studies for the

coming years. The renewal of the coun-

try’s participation in the Paris Agreement

is among the clearest examples of the

distancing of the Biden administration

from former President Donald Trump’s 

approach to the subject. This newfound

focus should result in increasing invest-

ments into space-based Earth obser-

vation activities, mostly carried out by

the National Oceanic and Atmospheric 

Administration (NOAA), as well as pri-

vate actors. 

Through constant investments and

technological development, space-based

activities have become more accessible

to a wealth of emerging entities, as well

as having increasingly become a criti-

cal tool for a wide range of endeavors. 

Among these, space research, specifically

Earth observation (EO) carried out by

public and private actors alike, has been

of fundamental importance for climate

change studies for decades. Most notably,

space-based research activities spurred

the adoption of the Montreal Protocol in

1987 regulating the phasing out of sub-

stances responsible for the depletion of

the ozone layer. 

The evolving quality and quantity

of Earth observation data enables an

ever-increasingly profound knowledge

of the climate crisis, enhancing the ef-

ficacy of mitigation strategies as well

as the management of risk and natural

or human-made disasters. Access to

satellite imagery offers a unique and

game-changing advantage compared

to data collected in situ: the capacity to

build data sets with decades worth of

observations while providing constant,

up-to-date, and reliable information. 

The environmental emergency,

while having severe global effects, will

not affect all states equally. Poorer, less 

developed countries are expected to

face severe challenges directly related

to climate change, and will experience

the large majority of climate-induced

human mobility, be it internally dis-

placed people or climate migrants.

Open Data policies promoting free and

open access to Earth observation data

and information are an important tool

to guarantee access to satellite imagery 

to those states which do not yet possess

the capabilities for independent access

to space. This is especially true for data 

related to the causes and effects of cli-

mate emergencies, such as the Essential

Climate Variables identified by the Global

Climate Observing System. Open Data

principles not only greatly enhance the 

mitigation strategies of less-developed 

countries, but would significantly fur-

ther their risk and disaster management.

On the one hand, the promotion of

Open Data would fit well within the

tenets of the United Nations Frame-

work Convention on Climate Change

of 1992. This instrument of soft law

established the common but differ-

entiated responsibilities of states in

the fight against the environmental

emergency, as well as the commitment

to promote the “full, open and prompt

exchange of relevant scientific, tech-

nological, technical, socio-economic 

and legal information related to the

climate system and climate change.”

On the other hand, Open Data prin-

ciples help to maximize the value of

Earth observation activities, both for the

purposes of climate action and in other

sectors such as agriculture or maritime

management. The ensuring of data

reusability, in the form of derivative

or integrative works by independent

users with access to data sets, greatly

expands upon the immense potential 

of space-based activities.

Several international initiatives have

been established in order to encour-

age Open Data policies, pushing free,

open, and unrestricted access to data, 

data sets, and processed information

for the purposes of risk management

and bettering mitigation strategies. The

most notable examples are the Global

Earth observation System of Systems

(GEOSS), the International Charter Space

and Major Disasters, as well as the EU’s

Copernicus. These have all looked to

further Open Data principles by pro-

moting dissemination of data created

by a multitude of space-based activities,

with no restrictions on the location of

the end users or whether they are public

or private operators.

Open Data policies have proved

successful in not only enhancing our

understanding of environmental crises

as well as our disaster management

response, but have also allowed signif-

icant improvements in a multitude of

productive sectors such as agriculture 

and urban management. In addition, the

versatility and potential for the integration

of multiple data sources enable Open

Data principles to be well-suited for

Poorer, less developed countries are expected to
face severe challenges directly related to climate 
change… Open Data policies are an important 
tool to guarantee access to satellite imagery 
to those states which do not yet possess the 
capabilities for independent access to space.ES
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the support of the UN Sustainable

Development Goals. Climate action (Goal

13) is an obvious topic; others such as

Cities (Goal 11) and Life on Land (Goal

15) will also necessarily depend on EO

data and information. Despite these

successes and its great potential, two

primary challenges restrict the effec-

tiveness of Open Data: the practice of

“shutter control” and Intellectual Prop-

erty Rights (IPR).

“Shutter control” is effectively the

practice of restricting the dissemination

of data (or degrading its quality) which

has been most commonly attributed to

states. Other than IPR, among the most

common reasons for the limitation of

access to data are considerations regard-

ing international relations and foreign

policy, national security, defense, and

national legislation. Open Data initia-

tives such as GEOSS and Copernicus do

include allowances for such restrictions,

as the former identifies international

instruments, national policies or legis-

lations as valid exemptions, while the

European Commission restricts access

to and dissemination of Copernicus

data where it “presents an unacceptable

degree of risk to the security interests

of the Union or its Member States” (EU

Regulation 1159/2013).

While the implementation of such

restrictive means has ebbed in an en-

couraging international trend, imagery

and information regarding certain areas

and regions are still protected under

national legislations. Examples abound:

the U.S. and Germany each have specific

legislations allowing the restriction of any

data considered sensitive or damaging to

their respective interests. The overzealous

application of these instruments prevents

the full interoperability of (EO) data and

limits the development of international

collaboration; efforts of international

frameworks and research institutions

have however favored the emergence of

best practices and reinforced the adop-

tion of Open Data as a fundamental rule

rather than an exception.

IPR poses a more daunting challenge.

Definitions of what Earth observation

data is copyrightable differ depending

on the jurisdiction assessed: the crite-

rion of creativity is prevalent in civil law

systems, while common law (U.S. & UK)

often defines an “original” work as one

borne of labor, skill, and effort. Exemp-

tions to copyright also differ between

jurisdictions, as do considerations on

whether data sets can be copyrighted

even if the individual “raw” data cannot

(the so-called sui generis database pro-

tection active in the EU).

These brief snapshots serve to illustrate

the legal uncertainty surrounding differ-

ent approaches to copyright legislation.

The legal interoperability of EO data suf-

fers significantly due to the uncertainty

through which users must navigate.

The sheer amount of data which users

handle results in severe complications

as to the correct identification of its legal

status, especially when the information

is obtained from a multitude of sources.

A standardized system of licenses,

providing for an easily accessible and

reliable mechanism to ensure high

degrees of legal interoperability is war-

ranted. While instruments such as Cre-

ative Commons may act as short-term

solutions, standardization of licenses

specific to climate data and information

would yield long-term benefits for legal

interoperability of data-sharing regimes.

Clearly, the expectation that private

enterprises investing large sums in EO

should relinquish all or part of their rights

to their products without remuneration

is fanciful. Public and international in-

vestments for specific EO data might thus

promote a top-down approach for the

establishment of best practices, with an

increasing number of states looking to

establish Open Data principles as default

for publicly owned data. SN

MARCO BORGHI RECENTLY COMPLETED AN

ADVANCED MASTER’S IN SPACE LAW AND

POLICY AT KU LEUVEN IN BELGIUM, AND IS

CURRENTLY COLLABORATING WITH THE SPACE

ECONOMY EVOLUTION LAB AT SDA BOCCONI

IN ITALY.

Copernicus Sentinel-1 images of the Gulf of
Suez showing ship accumulation due to the
Ever Given container ship blocking the canal.
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CONNECTING THE DOTS  Jason Rainbow

S
atellites are leading the charge in the battle against

climate change, providing critical insights about Earth

that can only be gained from space. But are they also

contributing to the problem?

 Putting aside environmental impacts of the rockets that

launch them to orbit, satellites inject a complex mix of chem-

icals into the atmosphere when their computers, fuel tanks

and other onboard materials vaporize upon reentry.

 This wasn’t much of a talking point decades ago when the 

U.S. Federal Communications Commission (FCC) determined,

categorically, that nothing it regulates in space could have an

environmental impact on Earth.

 Until recently, the number of satellites in space was so

small, and their orbits usually so high, that there were very

few re-entries.

 However, the rise of Starlink and other megaconstella-

tions with thousands of satellites in low Earth orbit (LEO) are

changing this.

 Around 9,000 artificial satellites have been launched into 

space since Sputnik-1 became the first in 1957. In 2020 alone, 

SpaceX launched more than 800 satellites for a Starlink LEO 

broadband network that will provide continuous global coverage.

 The ultimate destiny of LEO satellites is to burn up in the

atmosphere after running out of fuel, pointing to an unprec-

edented number of reentries in the years to come as Starlink 

and other LEO constellations must continually replenish their

networks.

 Satellite operator Viasat, which provides broadband services

that will compete with Starlink, is calling on the FCC to assess

the network’s environmental impact before granting SpaceX 

permission to expand the constellation.

 SpaceX has regulatory approval for up to 1,548 satellites in 

orbits at altitudes around 550 kilometers. 

 It has a license to operate an additional 2,825 satellites at 

1,100-1,300 kilometers, but is requesting permission to bring 

those down to 550 kilometers.

SpaceX, which was estimated to have 1,378 satellites in

orbit at the time of writing and has plans for a 42,000-strong

constellation, was unable to comment.

 The Healthy Heavens Trust Initiative and others in a co-

alition of public interest groups voiced their concern about

satellite pollution, and other potential harms, in a March 10

Assessing top-down pollution

petition to the FCC for emergency and expedited rule-making.

 The coalition is so concerned about megaconstellations

that it asks the FCC to pause approvals for broadband satellite

deployments for 180 days, so the regulator can assess the risks.

 Megaconstellation critics warn most of the damage to the

atmosphere occurs at the upper layers, and only a fraction of 

pollutants make it there from the bottom up. Therefore vapor-

izing satellites could potentially introduce many compounds

that wouldn’t usually reach such heights.

 We can’t yet say for sure what that means for life on Earth.

 The Aerospace Corp., a U.S.-based nonprofit, is in the early

stages of researching the potential environmental impacts of

reentry dust from satellites and rockets.

 “As far as we know right now, the impact of space debris 

on the atmosphere is small, and certainly much smaller than 

aviation, and vastly smaller than terrestrial sources of pollution,

or natural phenomena such as volcanoes,” says Ted Muelhaupt,

principal director of Aerospace’s Center for Orbital Reentry

and Debris Studies.

 “However, the pace of launches and the rate of reentries 

will change in the next decade. In this case, reentry emissions 

could present larger global impacts than launch emissions.” SN

SpaceX launched its first batch of Starlink satellites on May 21, 2019. More than 
1,300 of the broadband satellites are currently in orbit with more to come.



ON NATIONAL SECURITY Sandra Erwin

D
oes it make sense for the Pentagon to spend

billions of dollars buying and maintaining

satellites when there are now private compa-

nies that can provide space-based capabilities

as a service?

That’s the question at the heart of an ongoing debate 

about the role of private space enterprise in national security.

Lower launch costs and advances in small satellites have

fueled growth in space-as-a-service, a business model

where customers can buy access to data or broadband

from satellites without having to invest in spacecraft or

launch vehicles.

In a November report, the Aerospace Corp. said it’s

time for U.S. national security agencies to consider space

services as alternatives to the traditional model of hiring

contractors to develop bespoke capabilities. 

Space-as-a-service is a booming sector of the industry,

offering remote sensing imagery, radio-frequency signal

collection, communications, navigation, space situational

awareness and weather data, among other products.

The U.S. Space Force wants to tap into this new world

but leaders are urging for patience.

It’s not easy to change a deeply entrenched system, 

said Col. Russell Teehan, Space Force portfolio architect 

at the Space and Missile Systems Center. 

The current ecosystem is “geared towards an old model

where 98 percent of the dollars are going to a small set

of companies doing a very finite architecture,” Teehan 

said April 13 at an AFCEA industry event.

Today’s military space market is dominated by a

handful of large prime contractors. Small businesses

and startups compete for modest research and devel-

opment contracts, and hope that the large primes invite

them to join their teams when the big acquisition deals

are awarded. 

Teehan said the Space Force wants to shake things 

up. “We’re trying to offer opportunities so the small busi-

nesses can come directly into the ecosystem and into

the market,” he said. 

To help ease the way for commercial players, Teehan’s

office is designing a “hybrid architecture” to guide future

investments. Here, hybrid means a mix of government,

large aerospace and NewSpace-developed systems. His

office also is looking at how SMC might buy space services.

“We have to create that vision, we have to go after each

mission area one at a time, we have to shift the dollars

from the old to the new,” Teehan said.

One of the newest offerings from the industry is

infrastructure-as-a-service, a  solution that startup Loft

Orbital hopes to sell to the U.S. military.

Under this model, the military would buy payload

accommodations on Loft Orbital-owned satellites. “In-

stead of building a custom solution, what we do is buy

a bunch of satellites and then sell seats on them,” said 

Loft Orbital’s co-founder Alex Greenberg.

But for the government to really benefit from this ser-

vice, it has to be open to making adjustments, Greenberg

said. A Loft Orbital satellite, for example, might not fill

100% of what the government wants but might provide 

90% at a fraction of the cost of a traditional space mission

and on a faster timeline.

“Not every customer is that way but I do see a seg-

ment of the U.S. government enterprise starting to think

in that way,” Greenberg said.

National security agencies  embracing commercial 

space include the Defense Advanced Research Projects 

Agency and the Space Development Agency.

DARPA last year bought a seat on a Loft Orbital sat-

ellite to fly a payload for the Blackjack low-Earth-orbit 

constellation the agency is preparing to deploy. “DARPA

had a need and within five months we were under con-

tract,” said Greenberg. 

Moving forward, DoD and the Space Force can no lon-

ger ignore the impact of the emergence of new players.

Due diligence is warranted before changing to unfamiliar

business models. But as billions of private dollars flow

into the space sector, the government will have to take 

some risks in order to capitalize on this investment. That

could help diversify the defense industrial base and spur

the desired innovation. SN

Is space-as-a-service a viable  
option for the DoD?  
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DATE EVENT PLACE DATE EVENT PLACE

AUGUST

26-27 Small Satellites 2021
www.small-satellites.com Virtual

28-29
Military Space Situational Awareness
www.smi-online.co.uk/defence/uk/
conference/milspace

Virtual

23-26 Space Symposium
spacesymposium.org

Colorado
Springs, CO

1-3 MilSat Symposium
2021.milsatshow.com Virtual

8-9 Military Space USA
www.milspaceusa.com Virtual

23-24 MilSatCom USA
www.milsatcom-usa.com Virtual

JUNE

OCTOBER

4-7 Satellite Innovation
2021.satelliteinnovation.com

Silicon Valley,
CA

6-8 Space Tech Expo
www.spacetechexpo.com Long Beach, CA

24 New Space Europe
newspace-europe.lu Luxembourg

APRIL

NOVEMBER

2-4 Space Tech Expo Europe
www.spacetechexpo.eu

London, United
Kingdom

16-18 Space Tech Expo Europe
www.spacetechexpo.eu

Bremen, Ger-
many

24 New Space Europe
newspace-europe.lu Luxembourg

7-8 Space-Comm Expo
www.space-comm.co.uk

Farnborough,
UK

26-29 Satellite 2021
www.satshow.com

Washington,
D.C.

JULY

17-18
Military PNT
www.smi-online.co.uk/defence/uk/
conference/militarypnt

Virtual

MAY



FOUST FORWARD Jeff Foust

I
n a matter of weeks, Bill Nelson will be NASA’s
newest administrator. Since the White House an-

nounced its nomination of the former senator to

lead the agency March 19, there’s been a wave of en-

dorsements from political figures and industry. Barring

a sudden and unexpected reversal of fortune, Nelson

should be sworn in as administrator later this spring.

Notably, one of the first to back Nelson was Sen. Marco

Rubio (R-Fla.), who said there was “no greater champion”

for the space program than his former Senate colleague.

That’s a sign that his nomination has the bipartisan sup-

port essential in an evenly divided Senate to speed his

confirmation.

However, Nelson still has to go through the confir-

mation process, starting with a hearing by the Senate

Commerce committee April 21. It will be a familiar venue

but an unfamiliar position for Nelson, who will be seated

at the witness table rather than on the dais, as he was

when he was the committee’s top Democrat. He will be

facing some of the same senators he once served with

on that committee.

While senators may be willing to take it easy on Nelson

to smooth his path to confirmation, they should still use

the hearing to pin down Nelson’s views on a variety of

issues, including how they’ve changed since his time

in the Senate.

Nelson was a skeptic of NASA’s commercial crew plans

when the agency unveiled them more than a decade ago,

suggesting at one point that its funding be used instead

on heavy-lift rockets. He later backed the program as it

matured, and now commercial crew is a cornerstone

of NASA’s human spaceflight programs: the next Crew

Dragon mission is scheduled to launch a day after Nel-

son’s confirmation hearing.

NASA’s use of commercial partnerships has grown in

the last decade, in particular the Human Landing System

program to develop lunar landers for Artemis. Some in

Congress question that approach, including Rep. Eddie

Bernice Johnson (D-Texas), chair of the House Science

Committee, who wants NASA to use a more conventional
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What senators should ask future
NASA administrator Bill Nelson

contract. Does Nelson’s past skepticism of commercial

crew extend to HLS today, or has he become a commer-

cial convert?

 Similarly, NASA is engaging with industry on com-

mercial space station concepts that could one day suc-

ceed the International Space Station. Nelson, while in the

Senate, led efforts to extend the authorization of the ISS

through the 2020s. Is he willing to support an eventual

transition from the ISS that ensures there’s no gap in low

Earth orbit, but also in a way that prevents the ISS from

competing with commercial stations?

Then there’s the Space Launch System, the heavy-lift

rocket that Nelson helped birth in the 2010 NASA autho-

rization act. Nelson lovingly called the SLS the “monster

rocket” but its development is years behind schedule.

What can he do to get SLS through its final stages of de-

velopment, and also keep it relevant in an era with more

commercial alternatives, from New Glenn to Starship?

Nelson was prominent in the Senate on human

spaceflight, but less so on NASA’s science programs. How

will he manage those programs as Earth science gains

prominence within the Biden administration’s emphasis

on climate change, while not neglecting major missions

in astrophysics, heliophysics and planetary science?

Then there’s Nelson’s own views on who should

lead NASA. When the committee took up the previous

nominee for NASA administrator, Jim Bridenstine, in

2017, then-Sen. Nelson led the opposition. NASA, he said

then, should be led by “a consummate space professional

who is technically and scientifically competent and is a

skilled executive” rather a politician like Bridenstine —

or like Nelson.

Nelson lost that battle, but later thanked Bridenstine

for his leadership of the agency. When the White House

nominated Nelson in March, Bridenstine was among

those who endorsed Nelson, saying his “political clout”

will help NASA. Nelson may now realize you don’t need

to be a consummate space professional to lead NASA,

but he should still explain his change of mind to his

former colleagues. SN
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