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Introduction

COVID-19 has left global econo-
mies struggling as they continue 
to enact strict measures to slow 

the pandemic from spreading. Despite 
many industries making an abrupt but 
successful transition from face-to-face 
to  virtual, home-based work environ-
ments, many others have not been as 
fortunate and are barely keeping their 
businesses afloat. There is one industry, 
however, that is doing an exceptional 
job of weathering the economic tur-
moil—the space industry. 

Even pre-COVID-19, the space 
industry had a strong track-record of  
attracting interest from the investment 
community. Investment banks includ-
ing  Morgan Stanley, Goldman Sachs 
and Bank of America Merrill Lynch 
expect the space industry to grow to 
over $1 trillion by 2040 (Palerm, 2019). 
However, in their 2019 report Global 
Satellite Capacity Supply and Demand, 
16th  Edition, Northern Sky Research 
(NSR) predicts that the resulting reve-
nues will be modest. They report that 
when combining Satcom capacity, satel-

lite manufacturing, launch and ground 
equipment, the $1 trillion projection is 
highly achievable, but perhaps may take 
longer (NSR, 2019), yet perhaps not. 

COVID-19 and the Immediate 
Need for Broadband

Life has changed drastically since 
the NSR’s June 2019 report. The 
Coronavirus pandemic and man-

datory self-isolation restrictions to 
control its spread have triggered the 
overwhelming demand for broadband 
Internet. 

There are a few low-earth orbit 
satellite providers such as Amazon’s 
Project Kuiper and Telesat’s LEO satel-
lite constellation, however, they are all 
several years behind in even possibly 
offering customers high-speed Internet 
service. Another provider, OneWeb, re-
cently filed for bankruptcy. Leading in 
both production and satellite launches 
is Elon Musk’s Starlink (Mack, 2020), 
which to date has launched 240 satel-
lites and expects to offer Internet glob-
ally sometime in 2021 (Cooke, 2020). 
SpaceX’s lead manufacturing engineer 
for Starlink, Jessica Anderson, states 

https://www.nsr.com/research/global-satellite-capacity-supply-demand-16th-edition/
https://www.nsr.com/research/global-satellite-capacity-supply-demand-16th-edition/
https://www.nsr.com/research/global-satellite-capacity-supply-demand-16th-edition/
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“The design goal for Starship is 
three flights per day on aver-
age [per ship], which equates to 
roughly 1,000 flights per year at 
greater than 100 tons per flight. 
This means every 10 ships would 
yield 1 megaton per year to orbit. 
This is a significant effort, and we 
are looking for highly skilled engi-
neers and welders to help us make 
this a reality.” (Mazumdar, 2020)

SpaceX’s success has strategically 
positioned them as a leader in the aero-
space and satellite industry. Despite 
COVID-19, SpaceX has been spared 
from being forced to cut salaries or lay 
off employees. Conversely, SpaceX con-

tinues to hire. Additionally, this success 
will likely to continue should the de-
pendency upon their ships and satel-
lites continue. 

The Need for Space 
Professionals

Overall, the space industry will 
continue to fill increasing job 
positions in both the private 

and military sectors and diverse educa-
tional and training opportunities for the 
next-generation of space professionals 
will also be required. Table 1 presents 
education, experience, and training 
typically required for space-related oc-
cupations (Angeles and Vilorio, 2016). 

Table 1. Education, experience, and training typically required for space
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In addition to a space studies 
program, gaining on-the-job experi-
ence with an internship is one of the 
best ways to jump-start a new career.

Internships

Because there are a number of ca-
reer pathways in the space indus-
try (as shown in Table 1), there ex-

ist several internship opportunities with 
organizations, government, and private 
companies. Internships are a wonder-
ful way to gain experience, learn from 
mentors, connect with other interns, 
and hone valuable skills that provide an 
added advantage to a student close to 

graduating, or a recent post-grad. In ad-
dition to continually hire, SpaceX also 
offers an internship to graduate students 
and recent post-grads who are eager to 
embark on a space career.

The SPACE-X Internship 
Program

The SpaceX Internship is a year-
round program offered in the 
Spring (Jan – Apr), Summer 

(May–Aug), and Fall (Sept–Dec) with 
opportunities to play a direct role in 
transforming space exploration and 
helping realize the next evolution of 
humanity as a multi-planetary species.

Figure 1. SpaceX headquarters in Hawthorne, California

Opportunities are available across all engineering functions and business 
operations at various locations including:

•• McGregor, TX – Rocket development facility

•• Cape Canaveral, FL – Launch site

•• Vandenberg AFB, CA – Launch site

•• Hawthorne, CA – Headquarters
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•• Seattle, WA – Satellite development

•• Washington, DC – Government 
affairs

They do not exclusively recruit 
from certain schools, but rather, they 
seek the most talented candidates for 
their advanced Intern Program and en-
try-level full time positions that have a 
history of significant contributions to 
hands-on extracurricular projects, in 
addition to a strong academic record. 
Technical interns and associate engi-
neers are involved in student-driven 
engineering groups in school, that fo-
cus on designing, building, testing, and/
or coding. For interns in non-technical 
roles, they look for similar hands-on 
project experience in their respective 
fields. Internships and associate engi-
neer opportunities at SpaceX are paid, 
and can also be used to satisfy course 

credit at the discretion of the student’s 
university.

Take it From a SpaceX Intern— 
Here’s What They Have to Say

For both internship and associate 
engineer positions, students learn 
valuable hands-on experienc-

es. The most successful candidates for 
SpaceX’s Intern Program have a history 
of significant contributions to hands-
on extracurricular projects in addition 
to a strong academic record. This is not 
an ordinary “internship”—students are 
given as much responsibility as regular 
full-time engineers and are an import-
ant part of the team.

Here are some interns, past and 
present, who share their thoughts on 
working at SpaceX.

Julie Wang: “I’m an intern with avionics right now I’m 
working on a receiver for the Dragon and in order to navigate 
dragon communicates with Tigress which is a sub-satellite 
that NASA sent up. Specifically, I’m working on the receiver 
that goes on Dragon that will link up to those satellites [to] 
figure out where the capsules will fit and then navigate.”
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David Larson: “I’m in the 
structure department here 
at SpaceX. Spacex is pretty 
awesome. It’s an incredible 
place to work. You get to 
do things that you don’t get 
to do anywhere else, and as 
an intern you get to work 
on it. You don’t have to be 
a full-time engineer to work 
on technologies and projects 
that are pushing the bound-
aries in Space Flight.”

Joshua Mann:  “I work in 
propulsion. I have program-
ming computer tasks which 
pretty much is how we de-
termine whether or not our 
engines are operating to the 
right specifications. I’ll do a 
lot of analysis on the differ-
ent devices that you’ll use to 
test them and make sure that 
they’re running in the correct 
fashion.”

Brendan Hardy: “I work with 
ground support equipment en-
gineering in McGregor, Texas. 
We’re really more hands-on 
get-it-done sort of team. I’ve 
learned a ton—especially what 
we do in ground support equip-
ment. I could take what I’ve 
learned and I could go to an 
oil field, I could go to another 
aerospace industry. I could go 
pretty much anywhere with all 
the stuff that I’ve learned.”



194

Space Education and Strategic Applications Journal

Jeff Ellenoff: “I’m a test 
engineer focusing on Dragon 
development. I get to come 
to work and play with 
spaceships day. What person 
wouldn’t want to do that? 
When an engine test happens 
it’s the most incredible thing 
you could possibly think of.”

Katina Mattingly: “I’m a 
launch intern at Vanden-
berg, CA. I work with all 
the electrical GSE and it’s 
basically command and con-
trol of the site so it’s a lot of 
sensor reading and valve 
control. I have learned a 
ton about actual hands-on 
things that I didn’t get from 
my schooling and also work-
ing with technicians. I work 
with technicians every day. 
My view everyday driving 
into work is the ocean ... and 
it’s a beautiful view.” Tejas Parekh: “I am a launch 

intern at Cape Canaveral. 
Walking the launch pad is cra-
zy! There are so many different 
aspects to it and you get to do 
absolutely everything here. So 
I get to fulfill roles as a design 
engineer working at my desk 
with modeling and analysis, 
and then the next day I work 
as a build engineer ordering 
materials and sending draw-
ings to technicians. I’d rec-
ommend this location to any-
body—especially due to the 
fact that you get to act as an 
operations engineer and actu-
ally launch a rocket!” 
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Ray Barsa (former Intern): “SpaceX is a great place for interns to find 
full-time jobs. By the end of my internship, I knew all of these processes 
and approaches that SpaceX took to manufacturing, so by the end of it, I 
could really kind of take whatever composite assembly was thrown at me 
and bring it to life here in the factory.”

Josh Green (former Intern): “Mentors here are infinite. You have you’re 
“starting out” mentor for your engineering internship and you’re in your 
group or department and they will definitely feed down the requirements 
that are expected of you, but as you step out onto that work floor and 
start getting your hands dirty, you have everyone from recent grads all the 
way to 30- or 40-year veterans. Overall, the SpaceX internship program 
is certainly a great training regiment for full time work here or anywhere 
else in your engineering career.” 
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Internship Positions

Below is a list of all of the available 
team internship positions and 
their descriptions at SpaceX:

Avionics: Designs, develops, manufac-
tures, tests, analyzes and integrates all 
electronic hardware. This includes but 
is not limited to: power conversion 
units, analog and digital circuit boards, 
FPGA’s, communication system units 
and firmware as well as enclosure and 
wire harness development.

Build Reliability: Ensures quality pro-
duction of assemblies and piece parts 
that flow into the production of the 
vehicle and proactively improve the 
vehicle reliability. This group develops 
standard tools, processes, methods, de-
sign adjustments and requirements to 
ensure production reliability.

Customer Operations And Integration: 
Serves as the main interface between 
technical teams and customers to ensure 
our missions are successful and timely. 
This group encompasses the Space Op-
erations team, which focuses on revolu-
tionizing spaceflight operations for car-
go and crew Dragon missions, as well 
as future company missions. There are 
roles in product management, mission 
management, mission engineering and 
proposal development.   

Flight Reliability: Reviews and certifies 
the vehicle’s test and flight readiness. 
This team works to maintain safe, reli-
able practices during operations and to 
bridge operational and design challeng-
es between test and launch. Flight Re-
liability interacts with the engineering, 

production, test and launch teams from 
the planning stage all the way to launch 
for the purpose of reviewing the vehicle 
configuration and status. 

Launch Engineering: Fly, recover, fly 
again. The Launch team works at our 
Florida launch sites, as well as Haw-
thorne headquarters on our Falcon 9, 
Falcon Heavy and Starship launch ve-
hicles. Teams within this organization 
include but are not limited to: Ground 
Operations, Payload & Vehicle Integra-
tion, Recovery Engineering, Fleet Man-
agement, Launch Site Systems and De-
velopment Test.

Materials Engineering: Creates materi-
als solutions to expand the capabilities 
of current vehicles and to push design 
boundaries for our future ones. They 
cover a wide range of materials disci-
plines from alloy development, large 
scale composite structures, additive 
manufacturing and traditional aero-
space materials. This group’s work sup-
ports new designs, enabling re-usability 
of rockets and materials research fo-
cused on interplanetary travel.

Production: Leveraging best-practices  
from a wide variety of industries, 
SpaceX aims to scale its production 
rate beyond that of any other launch 
company in the world. The Production 
group provides hands-on experience in 
a fast-paced environment with cutting 
edge technology. This group includes 
but is not limited to: Launch Vehicle 
and Spacecraft Assembly, Tooling Engi-
neering, Industrial Engineering, Auto-
mation & Controls and Manufacturing 
Engineering.
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Propulsion: Creates advanced rocket 
and spacecraft propulsion systems. This 
team designs, analyzes, builds and tests 
engines that will one day take humans 
to Mars. SpaceX currently builds more 
rocket engines than any other organi-
zation in the country. Furthermore, the 
design and performance parameters of 
SpaceX engines are notably recognized 
throughout the industry.

Purchasing: The SpaceX purchasing 
team is responsible for ensuring lowest 
product cost and risk through suppli-
er management, strategic negotiations; 
spend analysis and continuous process 
improvement. An intern joining this 
team would expect to gain first-hand 
experience analyzing supplier and 
spend data, communicating with sup-
pliers, purchasing direct and/or indi-
rect goods or services, and support of 
various projects like creating and im-
plementing new processes.

Software: Develops software used to de-
sign, develop, test and launch rockets, 
spacecraft and satellites. In addition to 
embedded software engineering, they 
also do simulations, distributed data 
management and develop analysis 
tools used in preparation for a launch. 
Their problem domains span embed-
ded, fault tolerant, flight control, web, 
mobile, cloud and big data computing. 
The products that they develop run on 
low-power space computing platforms, 
mobile devices, desktop systems and in 
data centers.

Supply Chain: Improves and devel-
ops the business processes that enable 
SpaceX to design, build, launch and 

reuse the most advanced rockets in the 
world. Interns in this group will help 
innovate and improve efficiencies to 
ensure that the Supply Chain team is 
continuously evolving to meet its inter-
nal customer demands and to achieve 
SpaceX’s overall mission of sending hu-
mans to Mars.

Test Operations: SpaceX tests every en-
gine, component and stage for develop-
ment and flight at a 4,000-acre state-of-
the-art rocket development facility in 
McGregor, Texas. Interns will receive 
the opportunity to take ownership of 
projects related to the systems and 
hardware used to prove out the next 
generation of American rockets.

Vehicle Engineering: Designs, develops 
and qualifies hardware on all vehicles. 
This group partners with engineering 
and production teams to create inno-
vative, mass-efficient vehicle and space-
craft structures. This group includes but 
is not limited to: propulsion compo-
nents, structures engineering, in-space 
propulsion, integration & test, vehicle 
analysis, thermal & fluid analysis, life 
support systems and guidance naviga-
tion & control.

What Qualifications Does 
SpaceX Look for in an 
Internship Candidate?

Basic Qualifications:

•• Must be currently enrolled at an 
accredited four-year university or 
college

•• Business operations or software ap-
plicants must be currently enrolled 
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at an accredited university or college 
or within 6 month post-graduation

Preferred Qualifications:

•• GPA of 3.5 or higher

•• Strong interpersonal skills and abili-
ty to work effectively in a team envi-
ronment, accomplishing tasks with 
limited resources at a rapid pace

•• Intermediate skill level using Win-
dows Operations Systems

•• Intermediate skill level using Mic-
rosoft Office (Word, Excel, Power-
Point, Outlook)

•• Technical roles: Hands-on experi-
ence through engineering project 
teams, lab research, or through a 
prior relevant internship or work 
experience

•• Business operations roles: Prior rel-
evant internship or work experience

What are the basic and preferred qual-
ifications to apply for the Associate En-
gineer Program?
Basic Qualifications:

•• Completed a bachelor’s degree from 
an accredited four-year university 
within the past 6 months by start of 
employment or currently enrolled 
in a graduate program

Preferred Skills and Experience:

•• GPA of 3.5 or higher

•• Strong interpersonal skills and abili-
ty to work effectively in a team envi-
ronment, accomplishing tasks with 
limited resources at a rapid pace

•• Intermediate skill level using Win-
dows Operations Systems

•• Intermediate skill level using Mic-
rosoft Office (Word, Excel, Power-
Point, Outlook)

•• Hands-on experience through lab 
research, engineering project teams, 
or through a prior relevant intern-
ship or work experience

If your resume and credentials yield 
you an interview, below are examples 
of questions SpaceX interviewers have 
asked prospective SpaceX interns to an-
swer.
The hiring process typically consists of 
two in-depth phone interviews, during 
which intern candidates have to answer 
questions like the following (Walters, 
2015):
"What are composites?"
"What is the size of an integer on a 32-
bit system?"
"Let's say you have a variable 'var' as-
signed to be '2'. What will display if you 
print 'var++'? If you print '++var' on the 
next line, what will be displayed? What 
is the final value of 'var'?"
"What is a null pointer?"
"If you have a large, heavy object mov-
ing very, very fast, how do you safely 
slow it down?"

Conclusion

Prior to COVID-19, the Class of 
2020 could anticipate a strong 
job market upon graduation. 

This has dramatically changed as we 
head into a recession and high unem-
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ployment rates. This tragic experience 
will, for better or for worse, alter several 
aspects of our lives going forward. 

It’s important that college stu-
dents strongly consider degree programs 
leading to job opportunities marked as 
“high need” and acquire skills that will 
be essential for transitioning the econo-
my from its current state to one that is 
driven by digital interaction. For exam-
ple, the requirement to self-isolate has 
forced innovation upon both indus-
tries and educational institutions that 
have been slow to adopt.  Those who 
have embraced technological advance-
ments will fare much better than their 
non-technical counterparts. We are al-
ready beginning to see this “survival of 
the fittest” fiercely play out before our 
eyes, as business that are adapting to the 
new paradigm are demonstrating resil-
ience, while those that remain reliant 
on traditional business processes are in 
rapid decline.

Thus, not all college students will 
experience the negative effects of the re-
cession upon graduation. There will be 
more job opportunities (and less com-
petition) for college students in STEM 
programs and especially those who will 
seek a space-related occupation--which 
are, and will continue to be, in demand. 

Albeit SpaceX is certainly not the 
only the only company in the space in-
dustry offering the added benefit of in-
ternships to college students, in terms of 
future job security, it’s apparent SpaceX 
is poised for growth. And where there’s 
growth, therein lies opportunity.
For more information on the SpaceX 
Internship https://www.spacex.com/
internships 
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