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Abstract
This handbook, The Galactic Guide to Space Entrepreneurship, was crafted specifically for
current and future space entrepreneurs, also referred to as astropreneurs. The handbook
is designed to be an easy-to-read reference guide. The chapters can be read in any order
based on the reader's interest.
The guide is filled with resources to support space entrepreneurs including: an analysis of
the market opportunities, information about space applications, explanations of the basics
of finance, business modeling, the minimum viable product process, guidance on business
organization, suggestions for an effective brand identity, description of the different stages
of the fundraising journey, and multiple available funding sources. We will also consider
relevant legal aspects for incorporating and running a space enterprise. From our survey,
we collected several lessons for an astropreneur to take into account. Our Treasure Map
lists currently available government sponsorships, university and incubation programs, and
useful links to save time and energy.
Alongside the handbook, the website astropreneurs.space was developed. While the
handbook captures the current ecosystem, the evolving web tool will feature relevant and
up-to-date content that will provide astropreneurs with the tools and insights needed to
build and manage a successful space business into the future.
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Faculty Preface
There has never been a better time to start a space company. A revolution is already
underway and the commercial space industry is really taking off—growing faster and faster
each year. In this new environment, there is less dependence on government business, and
aerospace companies are able to attract new customers to emerging space markets. This
dynamic global context promises to open the space frontier for exploration and
development in ways not anticipated until now. Investments from venture capitalists, along
with new approaches to raise capital such as crowdsourcing, are providing opportunities
for small entrepreneurial space companies to gain a foothold in this new area of commerce.
In this environment of space opportunity, ISU’s SSP17 took on a timely Team Project (TP),
who named themselves the Astropreneurs.
The focus of the Astropreneurs is the creation of a tool to help adventurous people with
innovative ideas and provide guidance on how to fund New Space companies, taking
advantage of the new opportunities. The team created a practical handbook entitled The
Galactic Guide to Space Entrepreneurship and a website. These products hold knowledge
to help all those who wonder about starting their own company, but are afraid of the
unknown. The guide will take away the complexity and mystery of creating a company. It
presents the Astropreneurs’ findings in a clear and easy-to-read format with tools such as
infographics, real world examples, and links to important sites. Regional differences in
opportunities, programs to help startups, laws and policies are also provided. The website
is designed for maintainability and represents an important resource for those just starting
to consider forming a company. It also provides an authoritative resource to maintain
awareness of changing laws and new opportunities for the more seasoned entrepreneurs.
As the faculty support for this TP, we remain extremely impressed with the work of this
inspired team. They took on this difficult task with serious determination to cover as much
of the expansive topic as possible within the limited time and constraints of the SSP. We
are extremely proud of their performance and accomplishments. They were able to
successfully organize a daunting amount of data and create two important products, a
valuable handbook and a sustainable website. We share the team’s hope that The Galactic
Guide to Space Entrepreneurship will become an important resource for future
astropreneurs and become a space industry standard for information. Even more
important, this team created strong bonds that will connect them throughout their careers.
In a few years from now, it will not be surprising to see them as important leaders shaping
the future space industry.

Norah Patten
Gary Martin
Jacopo Panerati
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Participant Preface
We are sure if you ask someone at ISU about who their space heroes are, you will hear
answers like: Neil Armstrong, Yuri Gagarin, or Valentina Tereshkova. They are our heroes,
too. But nowadays, there is an additional type of space hero: That person who one day was
or will be brave enough to create their own company and start their path to space. A very
personal path, full of difficulties and dark matter, but a very rewarding one at the same time.
We are talking about the space entrepreneur, or better, what we call astropreneur.
From our team at ISU, we want to help those courageous astropreneurs on their way to
success with The Galactic Guide to Space Entrepreneurship and our web tool. We know our
work is not a magic wand to make things happen, but we do hope it is going to help open
paths and make things easier to those dreaming about having their own company.
This handbook was created during the SSP17 in Cork, Ireland. ISU put 28 people together
in a room, offered them guidance, put them in contact with experts around the world. Our
handbook and web tool are the final results. During our long working days, we have also
found our own way as individuals and as a group. We have learned from each other, we
have lived new experiences, we have worked among 15 cultures, and learned about
different types of communication. Of course, we laughed, cried, and most of all… we had
fun together! We can now say that what started as a group project shared by strangers is
now a group project shared by friends.
We have only one last thing to say:

Go Astropreneurs!
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Foreword
The definition of an entrepreneur becomes more blurred by the day. Entrepreneurs were
traditionally business-minded individuals who would secure funding, promote growth and
sales, and manage a company’s operations. The Internet, digital communications, and rapid
technological advances have enabled a whole new breed of individuals: those that execute
innovation through entrepreneurship.
These individuals come from all disciplines, may have little to no existing business
knowledge, but are empowered to achieve innovation through a commercial and public
sector route, instead of turning to academia, large corporate employment, or governments.
The reliance on academia and government has been especially pronounced in the space
sector.
This handbook then is incredibly timely and on-point. It seeks to further equip this new
breed to engage in the space sector. Even more specifically, it seeks to enable alumni of
the ISU, who have a tendency to dream of far off destinations and are not afraid of trudging
through the mud to get there. The people who are hungry enough to take change in their
own hands are the people who will shape the future. This handbook is for them.
My request to you, the reader, is to find ways to contribute and keep this resource alive.
Business, legal, and fundraising elements of companies are changing daily. Your input
could be the difference between a catalyst of innovation and another thing on the Internet.
Even if you cannot contribute directly, make this handbook’s value known by emailing
astropreneurs@gmail.com. Simple actions like these will ensure this resource continues to
receive support and grow.
Kudos to Gary Martin and Norah Patten for developing the concept of this project, to
Jacopo Panerati for enabling and guiding the team daily, and to the creators themselves
for undertaking such an important task with limited resources.

Elburz Sorkhabi
Leader, function(core)
Immersive Technical Director, zero11zero
Founder, nVoid
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1. Pack Your Bags
1.1.

Why This Handbook?

Each year, more startups join the space sector. Over the last 15 years, more than 140
privately funded space startups have been created (Bryce, 2017). Reduced launching costs
and technological advances such as commercial-off-the-shelf (COTS) products and small
satellites, fostering entrepreneurship within the space industry and lower the financial and
technical thresholds for new players to enter the market (Freeland, 2015). Governments
recognize the benefit of entrepreneurship in stimulating economic growth, creating new
jobs, and supporting innovation. Understanding the benefits of space entrepreneurship,
many governments are promoting the growth of the private space industry by providing
tax breaks, stimulus investments, or support programs.
The space sector has historically been dominated by large companies such as Boeing or
Lockheed Martin and national space agencies. Startups have both disrupted certain space
sectors by changing the way space activities are conducted and filled in market niches by
providing services at lower prices with faster development. These enterprises are
commonly associated with the term New Space. New Space refers to emerging
commercial companies that incorporate new business strategies and innovative
technologies, while seeking partial or total independence from traditional public funding
and governance (Peeters, 2010). Examples of New Space companies include SpaceX, Blue
Origin, Virgin Galactic, Nanoracks, Planet, and many others (Martin, 2017).
SpaceX, for instance, illustrates how a commercial company can disrupt the operation and
space value chain of an entire branch of the space sector. Planet and Nanoracks
demonstrate how small-scale startups can fill market niches and create valuable
businesses by applying innovative technologies and practices. These success stories can
inspire new entrepreneurs to start their own business in the space sector.
While New Space companies make an impact in the upstream portion of the market, the
downstream sector is also experiencing a renewed visibility, increasing capabilities of
telecommunications, positioning, and Earth observation applications, all of which are
increasingly impacting our everyday lives (PwC, 2017).
There are several factors that create an environment in which space entrepreneurship can
flourish: government policy, supply chain, technology support, and sources of funding
(Strube et.al, 2017). Despite the success stories, many startups still fail to establish
themselves in the market. The space business landscape is often limited by market barriers
that discourage startups. Aside from the technical challenges often associated with space
ventures, the manufacturing and transportation of objects into space can be an upfront
financial burden. Legal and political restrictions serve as limiting external factors to startups
(Robinson-Avila, 2014). All startups need additional investment to compensate for inherent
risks associated with space activities while investor must endure longer timelines until the
venture is profitable. While individuals with a technical background can often recognize
new innovative technological applications, they potentially lack the crucial business
management skills needed to create a successful business venture. Market estimation,
space value chain management, contracting, pricing, branding, legal know-how, and
excellent communication skills are just some of the essential skills required to make it in
business.
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With a dynamically shifting space industry, there is now a need to provide aspiring space
entrepreneurs with useful industry information, best practices, success criteria, and a
network to foster future collaboration. The Galactic Guide to Space Entrepreneurship and
complementary web tool address the gap in information and should drive the creation of
space startups. In addition to identifying the gap, we recognize the following:
There is a flourishing ecosystem for startups in the space sector fueled by business
incubation programs, success stories, and rising investment, shown in Figure 1.1 (Jacobson,
2017a & Jacobson, 2017b).

Figure 1.1: Number of startups founded from 20 00-2016 (The Tauri Group, 2017).
There are more individuals engaging with the space industry both inside the space sector,
where many have a technical background in space but lack business experience, and
outside the space sector, where many have business experience but lack space
experience (Segran, 2016).
The reduction of technical and financial entry barriers have led to a more feasible space
market. For example, technical advancements allowed for a shift from large satellites to
nanosatellites (Alsever, 2017). Emerging technology not only helps startups, but also
creates a larger market and greater opportunity for customers (Freeland, 2015).
Many ISU alumni have successfully started their own business in the space sector and
partnerships continue to develop. Within this community, many entrepreneurs are open to
sharing their experience to promote the success of future enterprises. ISU is ideally situated
to leverage its network into a resource community in support of space startups.
The failure rate for startups is over 50% across industries (Mansfield, 2016). The Harvard
Business School found that about three-quarters of the startups in the United States fail
(Gage, 2012). Considering the high risks involved with space systems, as well as the long
timeframes before return of investment, it is assumed that the rate is especially high for
startups in the sector (Hackler, 2014).
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1.2.

What Is This Handbook?

This handbook is intended to guide the starting of a new business in the space sector. While
there are many educational resources available for starting a company generally, very few
are targeted at the sector. Our intent is not to repeat what other entrepreneurial handbooks
have already said, but to focus on those issues that are specific to the space industry. Our
objectives in writing this handbook are to:


Share what makes entrepreneurial companies in emerging space markets
successful;



Examine the prospects for entrepreneurial space activities in terrestrial, suborbital,
orbital, and deep space;



Illustrate the key factors that accelerate a space startup’s success;



Point out key pitfalls many startups face; and



Introduce our online web tool, which will be an enduring resource that will grow and
adapt to suit the needs of space entrepreneurs.

This handbook is aimed at providing space entrepreneurs with guidelines and best
practices to successfully start a business in the sector by promoting sustainable success
and mitigating unnecessary risk.
Entrepreneurs should know the differences between the various operating segments in
space. Terrestrial, suborbital, orbital, and deep space regimes come with progressively
more demanding legal, financial, and technical challenges. These challenges are not
insurmountable, we will explain strategies for dealing with them in the upcoming chapters.
This handbook will also provide an overview of the various market segments where
companies can enter. Additionally, the handbook will present the space entrepreneur with
a foundation in business skills and entrepreneurial techniques.

1.3.

Who Is This Handbook For?

This handbook acts as a guide for those eager to start the journey of exploring the business
of space and all of its applications, while pursuing their own ideas and endeavors. This
handbook is targeted to a new generation of entrepreneurs whose vision and objectives
extend beyond Earth.
The creation of a space startup has many of the same risks and challenges as any other
startup, but like space itself, this particular economic environment offers additional
obstacles depending on the area—terrestrial, suborbital, orbital, and deep space—in
question. Overall, this handbook will target: early stage startups already involved in the
space industry, space professionals wanting to turn their ideas into a business, and nonspace professionals wanting to explore business creation in the space sector. Both this
handbook and the web tool serve these audiences, fostering a community of space
startups. While the handbook is published at a specific date, the web tool will be a living
resource, which will be maintained and enhanced on an ongoing basis.
The web tool (astropreneurs.space) will aim to serve a broader audience in the long term,
while also including resource providers—such as space lawyers, investors, accelerators,
and incubators—that can help entrepreneurs and their startups.
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1.4. General Structure
This handbook is divided into eight chapters that will illustrate the journey of a space
entrepreneur. A brief description of each of the chapters follows:
Chapter 1. Pack Your Bags - This chapter is the introduction.
Chapter 2. Panorama of opportunities - In this chapter, we will briefly cover the space
economy through the different space segments, their revenues and growth. We will
discuss trends that drive these segments and future opportunities for an aspiring
astropreneur. An astropreneur is an entrepreneur in the space sector.
Chapter 3. Mind Your Business - This chapter covers the six essential components for
business creation and management including business models, plans, minimum viable
product, company organization, branding and marketing.
Chapter 4. Money Matters - This chapter addresses the various stages of a company, from
founding to maintaining and potentially selling. It also differentiates between types of
funding sources available to the aspiring entrepreneur. We also provide various funding
sources specific to different regions of the world.
Chapter 5. Rules of the Game - This chapter discusses the legal aspects that any aspiring
astropreneur should be well versed in: company incorporation, contracts, space law, export
control, regulatory obligations, and intellectual property (IP).
Chapter 6. We Have the Tools - This chapter describes the different government
partnerships and grant programs that are available, as well as the benefits and challenges
of these programs. It also discusses the importance of a startup leveraging resources for
success.
Chapter 7. Moral of the Story - This chapter provides not only key lessons learned from
startups in the industry, but also methods for assessing lessons learned throughout an
entrepreneur’s journey.
Chapter 8. The Journey Begins - This chapter concludes the handbook and discusses
possibilities for the future.
The Galactic Guide to Space Entrepreneurship highlights the following:


New and important terms are bolded and defined;



Chapter objectives; and



A tailored list of resources, toolkits, and a directory of businesses and government
organizations called the Treasure Map.

Icons are intended to make this handbook easier to read. The Galactic Guide to Space
Entrepreneurship uses the following icons throughout the book:
Real world examples - Stories of existing companies that apply the knowledge
discussed.
The black hole - Cautionary advice for space entrepreneurs.
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1.5. Who Are We?
The Astropreneurs are an international, interdisciplinary, and intercultural team of space
enthusiasts, participating in the International Space University Space Studies Program 2017
(ISU SSP17) in Cork, Ireland. Together, we have created this handbook as part of our team
project. We are comprised of 28 people from 15 countries, with backgrounds including
engineering, entrepreneurship, architecture, government, law, linguistics, public policy,
biotechnology, physics, computer science, and management.
We were fortunate to have entrepreneurial knowledge within our team, as several of our
team members have working experience in space startups or are in the process of creating
a startup themselves.
The Astropreneurs will provide the aspiring space entrepreneur with comprehensive tools,
guidelines, and best practices that will promote sustainable success and mitigate
unnecessary risk, while creating a community driven and enduring resource.
Our goal is to make information on space entrepreneurship accessible and engaging for
aspiring space entrepreneurs. We envision a world where space is not the final frontier but
a marketplace where new technologies are developed, new business models are tested
and benefits are constantly brought back to Earth for peaceful purposes and to improve
everyday lives.

1.6. How Did We Create This Handbook?
The Astropreneurs used both sources internal and external to the ISU network to develop
the crucial elements to address within a space entrepreneurship handbook. Several guest
lecturers presented their expertise, lessons learned, pain points, and recommendations
based on their experience within the space industry. They came from government
organizations, incubators, startups, venture capitalist firms, and space companies,
including:


Sam Adlen, SA Catapult



Ken Davidian, Federal Aviation Administration



Jason Dunn, Made in Space



Cornelis Eldering, European Space Agency



Lauren Fletcher, BioCarbon Engineering



Loretta Hidalgo Whitesides, Author and consultant



Sagi Kfir, Deep Space Industries



Jayar La Fontaine, Idea Couture



Andrés Mora, Millennium Engineering and Integration



Sinead O'Sullivan, Fusion Space



Conor O'Sullivan, Seraphim Capital



Emeline Paat-Dahlstrom, Singularity University



Peter Platzer, Spire Global



Robbie Schingler, Planet



Elburz Sorkhabi, function(core)
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Through several whiteboard brainstorming sessions, the Astropreneurs combined the
knowledge exchanged with these professionals and with the internal team of
entrepreneurs to build an outline of hot topics for further research in the form of a literature
review. The literature review allowed us to define the scope our handbook by researching
each topic in-depth with consideration to different regions and space segments. With the
results of the literature review, the team decided which topics were essential for a
successful astropreneur. We wanted this handbook to be tailor-made for the space
entrepreneur, with specific examples and information relevant to a startup in the terrestrial,
suborbital, orbital, or deep space markets with a global perspective. When creating this
handbook, we eliminated topics that were already covered in detail by other
entrepreneurship handbooks and that did not specifically address space. There is a
Treasure Map included in the handbook with additional information, toolkits, and resources
essential for a new company.
Once the final handbook topics were established, we analyzed each topic for both success
criteria and failure stories that an aspiring entrepreneur may wish to review. As we began
content generation, the Astropreneurs concentrated on only not the advice of the
professionals, but also focused on what we would want to know when setting up a space
company. We conducted a market survey of space startups within the ISU community and
used the results to enhance and tailor this handbook to existing and future space
entrepreneurs. This handbook is meant to include the key results of our analysis of criteria,
processes, and resources required to help a company in the space sector.
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2. Panorama of opportunities
2.1.

Objectives

At the end of this chapter, the space entrepreneur should know:


Which private space segment is the largest in terms of revenue;



Major players in the different segments;



Trends and driving forces of satellite data applications and services in the space
industry;



Effects of technological advancements on the market;



How to find opportunities to start a business in the space industry; and



Learn about importance and how to create business plans.

2.2. Introduction
The space economy is currently experiencing rapid growth and demand is very high for
the different segments discussed in this chapter. We will cover the different space
segments, the trends that drive them, and the opportunities found in each.
We will mention some of the New Space companies and their business goals. New Space
includes the emergent private space industry, specifically related to the community of
space companies working to develop low-cost access to space technologies, as well as
advocates of low-cost space technology and policy. Good examples of New Space
companies are SpaceX, Blue Origin, Virgin Galactic, and Planet (Martin, 2017). The following
sections will be dedicated to these types of commercial companies unless otherwise
stated.

2.3. Market Segments
Before starting a company, it is essential to analyze the market. As governments are
tightening their belts on investments in space applications and services, the commercial
industry is taking over representing more than three-quarters of the total space economy
(Space Foundation, 2017). An astropreneur needs to know which segments are the largest
and where most of the money is going.
The global space economy has been growing in the past few years and in 2016 it reached
US$329b, up US$6b from 2015 including government projects. Looking at the global
satellite industry, there is growth of almost US$30b from 2013 to 2016, largely due to the
growing demand for space-driven products and services (Bryce, 2017). The largest market
includes telecommunications, broadcasting, and Earth observation at US$126.62b in 2016.
The second largest is space infrastructure, which includes spacecraft manufacturing, inspace platforms, and ground equipment, totaling US$126.26b (Space Foundation, 2017).
The market breakdown from 2016 is shown in Figure 2.1.
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Figure 2.1: Market share of different segments (Space Foundation, 2017).
2.3.1.

Satellite Services and Applications

Direct-to-home television accounts for 39% of the satellite services market. When
combined with Earth observation (EO), satellite communications, and satellite radio, it
creates 50% of the market in commercial space products and services with an increase of
0.2% in revenue from the previous year. Although there has not been a drastic increase in
revenue from previous years, more affordable payloads and launch services drive a
growing demand for space services and applications. The increase in demand is evident
because the number of satellites launched between 2012 and 2016 increased by 53% over
the previous five years (Bryce, 2017). A space entrepreneur should evaluate markets which
are experiencing this growth.
Satellite television, which is part of the broadcasting industry, makes up 77% of the revenue
and stayed mostly flat during 2016, declining slightly. Most of the drive for satellite
television comes from the demand for new consumer technologies like ultra-highdefinition television programming. Additionally, radio and broadband made US$5b and
US$2b in 2016 respectively, a slight increase from the previous year. Sirius XM has
successfully proven the application of satellite radio broadcasting with a revenue of US$5b
in 2016 (Space Foundation, 2017).
Within the satellite broadcasting we have satellite communications. Operations within
satellite communications include two-way data, voice, and video connections. This area
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made up US$2b in 2016 slightly down from its figures from 2015. There are two types of
satellite services, fixed satellite services (FSS) and mobile satellite service (MSS) to
consider, depending on the application (Space Foundation, 2017; Bryce, 2017). The
technicalities of these services vary. For example, FSS may use larger data throughputs
and higher latency, while MSS might use lower latency and be better for satellite phones.
As the technology advances, the difference between the two services will become blurred
as entrepreneurs and companies find new ways to use satellite applications for new
products and services. Current services are 95% MSS based, but FSS based services are
expected to grow by 15% by 2025 (Euroconsult, 2016).
EO is the smallest portion of upstream space applications with only US$2-3b revenue in
2016 (Space Foundation, 2017; Bryce, 2017). Industries that thrive on analyzing large
amounts of data to provide information, driving demand for EO because of the need for
high-resolution imagery (Space Foundation, 2017). The following matrix (Error! Reference
source not found.) includes some of the players in the different segments.

Table 2.1: Overview of satellite services and applications industry (The Space
Report 2017).
Category

Industry Revenue (Billions)

Space Connoisseurs

Direct-to home television

US$97.70

Dish Network, Direct TV

Satellite communications

US$21.00

SED Systems, Inmarsat

Satellite radio

US$5.02

Sirius XM Radio

Earth observation

US$2.90

Planet, ICEYE

US$126.62

-

Total

New ventures have appeared in the private sector providing services from space,
especially in the EO and the telecommunications markets. Companies such as Planet or
Spire have overcome the financial market entry barriers by getting first investments and
have entered the market in a disruptive way using advanced miniaturized satellites and
subsystems. These kind of companies are currently operating dozens of satellites in low
Earth orbit (LEO) and are developing new ways to market these technologies. Dozens of
satellite have already been deployed in LEO, proving their market potential. At the level of
geostationary orbit (GEO), we can find satellites providing a wide variety of communication
channels to support broadcasting services while integrating new technologies such as
laser communication, which is the basis of the European Data Relay Satellite System
(EDRS).
2.3.2. Launch Vehicle Industry
At first glimpse, it might look like the US$2.1b of the private segment of the launch vehicle
industry is quite small compared to its global impact (Space Foundation, 2017).
Operationally, this industry has been driven by the public sector as governments
considered it a key element of national policies. The private sector entered the launch
vehicle industry only recently through entrepreneurs with private investments that
envisioned a promising future in this sector. The global market is adapting to this new
approach with more New Space companies developing private launch vehicles that will
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offer customized services for the evolving satellite industry, human spaceflight, research,
and technology demonstration.
Regardless of the impact that human spaceflight has on public opinions, most of the
investment in launch vehicle development still comes from the public sector. Human
spaceflight is the optimal segment for governments to showcase the efforts made into
research and human exploration beyond Earth’s atmosphere. It also serves as an effective
tool for outreach. NASA is supporting human spaceflight and commercial entities through
the Commercial Crew Program.
Other space agencies are following the trend and partnering in joint ventures, such as the
Orion program. In the private sector, significant strides have been made by only a few
companies as the cooperation between public investment in private companies increases.
Companies like SpaceX, Blue Origin, and Boeing are developing spacecraft to send
humans to the International Space Station (ISS), LEO, suborbital space tourism, and even to
the moon and beyond.
There are currently not many operational launch providers, but there are many attempts
being made into providing launching services for both private and government institutions.
One of the important factors that has been prevalent is persistence in the industry by
entrepreneurs. An example would be Elon Musk. He was on the brink of going bankrupt
when several of the initial launches of SpaceX failed. He did not give up and invested
savings into SpaceX for a final launch trial, and it worked.
2.3.3. Ground Services, Equipment, Payload, and Subsystems
From the commercial infrastructure and support industry side, ground stations, equipment,
payload and associated subsystems, represent the second largest part of the commercial
space market, with a total revenue of US$126.26b marking 38% of the total market in 2016.
The infrastructure sector has experienced a 5.6% increase compared to the previous year.
This sector involves necessary equipment and infrastructure to support in-space services
including manufacturing, launch operations, and space operations. The biggest portion of
this market is the ground station and equipment, which includes satellite operators as well
as the command, control, and monitoring of satellites. This market also includes devices
that consumers use to interact with data, such as satellite phones, televisions, navigation
chipsets in phones, and other devices. The total market revenue is US$118.75b (Space
Foundation, 2017). The market for the Global Navigation Satellite Systems (GNSS) makes
up US$89.9b of the total US$118.75b, an increase of 8.7% from the previous year (Space
Foundation, 2017; Bryce, 2017).
Launch vehicles, satellites, and ground equipment tend to be custom-made for each
customer, but as technology advances, there will be a market for smaller mass-produced
satellites with higher performance and shorter manufacturing time. Companies like
Innovative Solutions in Space or Clyde Space are selling off-the-shelf ready components
and parts for satellites. One type of small satellites are nanosatellites, weighing in the range
of 1-10kg (Buchen, DePasquale, 2014). Nanosatellites are becoming more popular. In 2016,
there were 82 launches of nanosatellites into orbit (Space Foundation, 2017). The spacecraft
market has contracted by 7.2%, but this decline reflects government and military
organizations exiting the market with their high-value spacecraft that usually cost more
than launch costs. As they leave, New Space companies are taking over the market with
their own business ventures with commercial goals in mind. The ground service segment
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is expected to grow in the commercial direction as the demand for human space flight
increases (Space Foundation, 2017). Table 2.2 provides an overview of this data.
Table 2.2: Overview of the revenue generated in the segments of the commercial
space sector (Space Foundation, 2017).
Category

Industry revenue (Billions)

Space connoisseurs

US$118.75

KSAT, Leaf Space

Satellite manufacturing

US$4.83

Clyde Space, QinetiQ

Launch industry

US$2.05

SpaceX, Blue Origin

Suborbital commercial
human spaceflight

US$0.63

Virgin Galactic, Zero 2 Infinity

Insurance premiums

US$0.01

XL Catlin, AON International
Space Brokers

US$126.27

-

Ground stations and
equipment

Total

2.4. Trends
Current space applications have shifted to a multimodal approach, also called integrated
applications for satellite data and service usage. Multiple sources of satellite data, networks
and integration satellites, and ground based resources enable the creation of compelling
new applications, products, and services. These innovative products and services reinforce
the interest of entrepreneurs in the space economy.
Some examples of innovative satellite data use include:


Large farm owners buy space products and services, in combination with drone
acquired information, to have detailed reports and analysis of crop health.



Mobile application-based taxi services use GPS and satellite imagery.

2.4.1.

Technological Trends

Advancements in satellite technologies, such as electric propulsion, reduce the weight of
satellites and launch costs, diminishing the financial entry barriers to the space industry.
The upcoming LEO-based broadband and narrowband communications satellite
constellations are expected to fuel competition for the huge terrestrial broadband service
providers (Space Foundation, 2017).
NASA officials are continuously looking for partnerships with companies for reusable
launch vehicles to reduce the cost of spaceflight. These activities have drawn many small
operators to provide products and services like electronic devices, space components,
ground equipment, industrial coatings, and resources for ground operations. Many small
companies like Masten Space Systems are manufacturing launch vehicle components.
2.4.2. Trends in Industry
In 2016, there were 1,459 operational satellites compared to 1,389 in 2015, a 47% increase in
the number of operational satellites from the previous five years (Bryce, 2017). The satellite
launch services industry has witnessed a 2% increase in revenues in 2016, of which the
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United States had the largest share at 40% of the total commercial launch revenue (Bryce,
2017). Approximately 115 space companies were created in the past 10 years, 84 of them in
the satellite business. During 2016, those companies launched 100 microsatellites, a
significant increase from 2011 when only 25 microsatellites were launched. Between the
years 2017 and 2023, 2,400 nano and microsatellites are expected to be launched (Bryce,
2017).
According to market forecasts, 145 satellites with a mass over 50kg will be launched
annually by the year 2025 (Peeters, 2017). Including the small satellites and constellations
planned by SpaceX and OneWeb.
Figure 2.2 shows the expected growth of satellite launches from different regions of the
world in the next decade. North America is expected to grow their satellite count by about
a 100%. The Middle East and Africa will also grow at a similar rate. Asia is forecasted to have
a modest growth of about 40% in conjunction with the economic growth rate. The
Commonwealth of Independent States (CIS), which includes all states of the former Soviet
Union, is expected to experience a modest growth.

Figure 2.2: Forecast of number of operational satellites for 2024 in different
regions (Peeters, 2017).
2.4.3. Trends in World Economies
The data on the development of the gross domestic product (GDP) for several nations
around the world is illustrated in Error! Reference source not found.. The figure illustrates
that China and India have the highest growth in GDP and forecasted to outperform the other
nations in 2018 as well. China and India are seeking to be major players in the space industry
and are continuing to make larger investments in the space sector, becoming key places
for technology development, innovation and startup ecosystems.
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Figure 2.3: GDP growth in percent (OECD, 2017).
2.4.4. Driving Forces
There are regions on the Earth that are not connected by the internet or mobile
communication services. Typically, these areas are in remote places or underdeveloped
countries and it would be expensive to link these regions using terrestrial connectivity
methods such as fiber and cable.
National security, food security, scientific research, and other needs, drive many countries
to invest in space. Also, the interest of human exploration, planetary research, and curiosity
about what lies beyond our solar system, have been motivators for investing in space.
Technological evolution can lower the entry barriers for new entrepreneurs. The following
technologies have also been drivers for changing the technology landscape in the space
sector: 3D printing, small satellites, reusability of space systems, electric propulsion,
robotics, artificial intelligence, and in-orbit servicing.
Other driving forces that enable technological advancements and help in creating a startup
ecosystem are:


Government policies and support;



The social traction created by the Google Lunar XPrize and other competitions;



The buzz around exciting space companies such as SpaceX;



Business angels and venture capitalists; and



General public support for space exploration.

How to Find Opportunities
Any player in the space sector must recognize technological evolutions and long-term
market trends. This section presents an approach on how to recognize where new market
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opportunities could arise and which sectors might experience an evolutionary change in
the future. In the following list, important trend markers are noted:


Growth of satellite radio and consumer satellite broadband services;



Growth in launch vehicle and launching services;



Increased mobile satellite services including maritime, airborne, and other mobility
services;



Enhanced EO services with new competitors and new partnerships.



Successful intelligence products from satellite imagery;



Increased demand for ground equipment, especially GNSS, stand-alone navigation
devices, GNSS chipsets for mobile devices, traffic information systems, aircraft
avionics, surveying, and rail;



Development of more affordable satellites and spacecraft;



Expansion of downstream space applications; and



Globalization of space industry and space value chains.

Entrepreneurs must have the skills to discover market opportunities or transform emerging
technologies into valuable businesses. The trend markers will allow for breakthroughs to
achieve objectives that used to seem impossible. Multiple markers can act in unison to
open opportunities for space startups.
The process of finding new opportunities can be done systematically and there are wellproven techniques available. First, the astropreneur should gather keywords on new
technologies, space services, and customers’ demands. Second, an entrepreneur should
connect the various keywords found. By connecting the boxes together, new ideas might
be generated. Below is an example on how this brainstorming process can be done. Error!
Reference source not found. illustrates a possible representation of how the integration of
these boxes can lead to idea generation for innovative products. This systematic approach
allows a different perspective and fosters creativity.

Figure 2.4: An example of a systematic idea generation method helping to
identify new market opportunities .
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Small Satellite Constellation and Satellite Communication
Traditionally, the bandwidth internet and mobile service markets use terrestrial fiber or
wireless towers. Decreasing launching costs for small satellites allows hundreds of
satellites into LEO at a reasonable cost. This trend opens the opportunity to create a
business around small satellite constellations. With the low latency time and high-speed
data transmission ability provided, it will become possible to provide satellite services over
larger areas and increase the connectivity with these areas. This can enhance existing
programs, such as remote medical support or remote education services. Furthermore, the
proposed satellite constellations allow the establishment of communication networks in
disaster areas, where the local infrastructure might be destroyed.
Computing Power-Earth Observation
With increasing camera precision and image processing capabilities, EO data may become
crucial in the prevention of environmental changes. Managing deforestation is one of the
areas that could benefit from EO data. Nations can also leverage satellite data to reduce
illegal fishing through satellite monitoring of territorial waters. Additionally, increased
weather forecasting capabilities based on EO can help to make shipping routes safer.
Finding new market opportunities or generating new ideas in the space industry is a
process that is driven by the following questions:


What gaps exist between public demand and traditional space technology?



Is there anything that can be built or managed better or more efficiently?



Can new business models be developed based on emerging technologies?

2.5. Conclusion
Analyzing the market for new opportunities is key to entrepreneurship. An entrepreneur
should research the prevailing trends in technology, industry, economics, and resource
availability, bearing in mind that these will be subject to change. Recognizing larger
technology trends is one of the crucial skills of entrepreneurship and key to finding market
opportunities. Several factors that enable changes in the industry landscape have been
discussed and supported by examples from the real world.
To create successful businesses, it is crucial to identify opportunities and create ideas. For
this purpose, several techniques exist. Idea generation techniques are crucial throughout
the whole process of building a startup company, because they help startups to overcome
the various challenges that might be encountered.
We hope the reader has familiarized themselves with the content presented here in
regards to the thriving market segments, the trends that drive them, and the future that
awaits.
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3. Mind Your Business
3.1.

Objectives


Understand how the Business Model Canvas (BMC) can be a key tool to gear a
business towards creating value for customers while coordinating internal
resources and making a profit;



Discuss evaluating customer needs and leveraging minimum viable product (MVP)
methods;



Learn how to organize a startup for speed, agility, and adaptability by learning about
company structures;



Understand how effective branding helps tell the story of a company and supports
its mission;



Connect customer-centered approaches to product design and distribution; and



Develop strategies for public communication, sales, and customer interaction.

3.2. Business Models
Entrepreneurs traditionally introduce innovation or exploit a new market niche. They strive
to offer greater value for customers than rivals, either by providing better products or value
for money. There are two important aspects to consider. One is the activities of the firm and
how they add value to the final product or service, also known as the value chain view. The
second aspect is the satisfaction of customer needs or needs-based positioning (Porter,
1996).
In recent years, a new methodology has emerged based on the concept of business
models (Zott, Amit and Massa, 2011) defined as “the rationale of how an organization
creates, delivers, and captures value” (Osterwalder and Pigneur, 2010, p.14). Business
models are defined using four main elements—customer value proposition, profit formula,
resources and assets, and processes—which can be further broken down. The customer
value proposition is how the product or service creates value for specific customer
segments. The profit formula explains how a firm makes money. Resources and assets
describe how the company’s resources contribute to the creation and capture of value. The
business model also includes the processes to explain how these resources are applied to
create value (Johnson, Christensen and Kagermann, 2012). This perspective bridges both
the internal activities of the firm and the customer requirements, connecting them to profit
generation. Startup companies may find it particularly useful as they look to satisfy
customer demand while building up the resource base of their company through
partnerships, sales channels, staff, and funding (Osterwalder and Pigneur, 2010).

3.3. The Business Model Canvas
Once a business idea starts developing, the business model definition is essential to assess
and enhance the feasibility and solidity of the idea. The tool proposed below, which is
complete and well-known by investors, is the BMC defined by Osterwalder and Pigneur
(2010). Figure 3.1 contains nine elements that need to be defined, each feeding inputs into
the other.
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Figure 3.1: BMC components.
3.3.1.

Customer Value Proposition

This section comprises the description of the customers, their needs, how these needs will
be met, and how the customers will be reached by the company. It contains four subelements: customer segments, value propositions, channels, and customer relationships.
Customer Segments
An astropreneur needs to define whether their company will be catering to end users
(business-to-consumer or B2C), other businesses (business-to-business or B2B), or
towards government or institutional actors (business-to-government or B2G). In the space
sector, a market could often span multiple different types of customers. For example,
launch services could be geared towards both B2B and B2G customers, whereas
downstream services could be offered for both B2C and B2B situations.
Startups may have to make a conscious decision about which customer segments they
can realistically reach with their business model and target it. Someone may need multiple
business models which will become more apparent in the remainder of the business model
definition.
For each category of users, we recommend to further break them down in segments as
finely as possible according to the most distinctive criteria such as market, needs, revenue,
size, geographical region, and sales channels.
Value Propositions
Startups should define their customer needs as precisely as possible. If they can establish
a relationship with clients, they can use strategies like design thinking (Dorst, 2011) or
customer co-creation (Prahalad and Ramaswamy, 2004). Even a more informal
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interaction—through phone calls, face-to-face meetings, questionnaires, or other outreach
—with prospective customers can be vital in matching the product or service to their needs.
There are different ways to respond to customer needs, all of which must be evaluated in
relation to competitors.
Novelty: Virgin Galactic provides the possibility for the public to access space for
tourism purposes (virgingalactic.com).
Performance: Planet offers EO data with much shorter re-visit times than
government-based satellite constellations (planet.com).
Customization: Made In Space offers the ISS the possibility to produce the required
tool at any time (madeinspace.us).
Getting the job done: Astrome plans to offer internet from space in rural areas,
enabling people to connect and work from anywhere (astrome.co).
Design: Space Worldwide offers creative branding and marketing for aerospace
companies (spaceworldwide.com).
Status: Elysium Space delivers funeral ashes into space or potentially to the Moon
to remember a departed loved one (elysiumspace.com).
Price: Open Cosmos brings down the total price of a cubesat mission by one order
of magnitude (open-cosmos.com).
Cost reduction: SpaceX’s Dragon capsule successfully reduced the costs for NASA
to access the ISS (spacex.com).
Flexibility: NovaWurks proposes a modular platform for creating spacecraft built
around the payload that can be built up in a flexible manner (novawurks.com).
Convenience and usability: Nanoracks provides easy-to-use platforms to integrate
payloads in space (nanoracks.com).
Channels
The channels are initially used to inform prospective clients of the existence of the service
offering, as well as allowing comparisons to competition. Once the decision to purchase is
made, the sales channels should enable the payment and the receipt of the service. Sales
channels can incorporate a large amount of the costs and should be carefully tailored to
be as efficient as possible. In B2C and B2G settings they may involve a large portion of sales
or lobbying staff.
Customer Relationships
Direct relationships involve interaction between the sales and the customers. It can also
involve customer input in creating new products. Indirect relationships can involve
operating through intermediaries, creating online tools, and community-building.
3.3.2. Resources and Assets
This section includes all the internal and external resources that the company must deploy
to satisfy customers while making a profit. It includes three sub-sections: key resources,
key activities, and key partnerships.
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Key Resources


Material: May include office space to production facilities, raw materials to
machinery, and computers or servers.



Human: It is paramount to work with people who believe in the vision and have an
entrepreneurial spirit.



Financial: The capital required for setting up and running the business.



Intellectual: Intellectual property (IP) and the protection of know-how developed by
the startup can be fundamental to attract clients and investors as it contributes to
giving credibility to the technical solutions proposed.

Key Activities


Production: All the activities required to obtain the final product starting from raw
materials and parts.



Processes: All the sequences of activities undertaken to support both production
and service provision (Business Dictionary, 2017).

Key Partnerships
A partnership is an agreement between at least two parts that agree to undertake actions
towards a common goal, especially in a business or firm with shared risks and profits. The
space sector often uses public private partnerships (PPP) between public and private
actors, and typically involve long-term projects (Hodge and Greve, 2007). A few other types
of partnerships are:


Alliances: Agreements between two or more companies to perform activities
together to reach a common goal.



Joint ventures: The creation of a company co-owned by two or more companies.



Coopetition: Cooperation between competing companies.



Supplier: An entity that provides a critical resource or resources.



Open Innovation: Looking for new ideas and technologies in the marketplace
through community-driven idea generation (Chesbrough, 2003).
Planet entertains a special relationship with around 20 key resellers with which they
co-design new value-added services (planet.com).

3.3.3. Profit Formula
The profit formula indicates how a firm will ensure financial sustainability by balancing
revenue streams and cost structure. The revenue streams indicate what the customers are
willing to pay and how, for example, goods or services, usage fees, subscription and renting
fees, and licensing. Table 3.1 explains the different types of costs.
Part-time Scientists, the German team competing in the Google Lunar XPrize offers
licensing of its rover technology for terrestrial applications as a means to fund its
development (ptscientists.com).
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The cost structure shows which key resources are most expensive and how the cost varies
with the number of products. A company should perform cost estimates considering the
entire lifecycle, including eventual decommissioning or post-sales costs and insurance.
Table 3.1: Types of costs (Peeters, 2017).
Type
Cost by comparison with
competitors
Cost by analogy with similar
products and services
Parametric costing
Grassroots costing by
looking at individual
components’ price and all
the activities to obtain the
final product

Advantage
No cost
assessment
needed

Disadvantage
Not reliable in
oligopolistic
environment

Applicability

Fast

Technical and cost
sensitivity

Phases O/A only

Reliable.
Also covers
operational
costs

Technology
assumptions and
sensitivity

Mainly phases
B/C/D/E

Needs detailed
design

Time consuming

Only after phase
B

Not
recommended

Figure 3.2 is an actual high-level business model canvas for Planet space assets
and downstream services.

Figure 3.2: Planet business model (adapted from Planet’s business model made
on Canvanizer).
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3.3.4. Upstream Space Business Models with Government Actors
In the upstream space sector, there are many different business models, for the moment
mainly involving government actors. Government-owned, company-operated (GOCO)
refers to when the government does not operate the service or technology and contracts
it out to private companies.
The concession model is a particular case of PPP. The private operator invests with private
funds for the development of the infrastructure and gets back their investment through the
sale of services such as transportation services and crew systems to a public partner.
The co-ownership model is when public and private partners jointly invest and own a space
system to satisfy public and commercial needs like space travel and space habitation.
3.3.5. Business Model Conclusions
Startups should review new business models and competitors with the purpose of being
positioned within the current global space industry.
The BMC asks a series of questions that are
fundamental for an entrepreneur to answer,
creating a coherent and viable framework
around which to build its business. It provides
a framework and language which is familiar to
investors and can support initial funding
requests.
To test the assumptions underlying the BMC,
it is strongly suggested to create a MVP that
can quickly test and iterate on the market.
3.4.

Especially in the initial phases of
a startup’s life, many of the
canvas elements will be based on key
assumptions, for example regarding
customer needs, their willingness to
pay for a given product or service, and
the possibility to reach them through
certain channels at certain costs.

The Minimum Viable Product

The MVP method can achieve a standalone product in the shortest time and at minimum
cost. The MVP is a version of a product or service that enables a full turn of the BuildMeasure-Learn loop with a minimum amount of effort and the least amount of
development time. (Eric Ries, 2011). The MVP prototype will be improved by implementing
feedback from customers iteratively, and finally, it will evolve into the marketable product.
Funding and time risks will be avoided during this interactive process. A successful MVP
may also attract more customers and funding.
The MVP focuses on investigating unknown markets by engaging with customers faster
and more efficiently than other methods. The conventional development methods entail
long processes, including research, design, development, and market entry, with no
guarantee of success. By the MVP method, the prototype is constantly modified and
continuously iterated through feedback, which greatly reduces the trial and error costs.
For example, a customer may want a vehicle to transport a payload into space. The
traditional approach is to design something like a rocket. The iteration sequence may be
the rocket booster, payload fairing, second-stage rocket, and finally come to a full rocket.
The customer cannot use and test the partial product. The customer may be happy with
the final product, but most of the time, it may need a lot of improvement. Using an MVP, a
balloon is a first iteration, which is focused on the customer’s need to send the payload into
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space. This solution does not work because of the absence of control system and poor
reliability. Next, a plane is developed which addresses these two aspects, but there are
additional requirements of altitude and long duration. In the third iteration, a one-stage
rocket is developed, which satisfies all the requirements and the customer. After the
success of the one-stage rocket, the customer may ask for a bigger one with a larger
capacity. This idea is explained in Figure 3.3.

Figure 3.3: The comparison of MVP and traditional appro ach.
3.4.1.

The Advantages of MVP Methods

Henrik Kniberg (2016) explains that “a few customers want minimum but most customers
want early.” An MVP focuses on the core function rather than perfection, only to ensure that
the product can be used or demonstrated. Therefore, shorter development cycles and less
investment are needed.
The initial concept of customer demand is not always accurate. Once the product is
released, there are often changes to the customer’s requirements. The MVP ensures that
customers are involved with the product early and that feedback is received continuously
during the product development. This process ensures that the product meets the
customer’s needs, avoids subversive changes, and lowers risk of failure.
The trial and demonstration of the MVP is also an opportunity for product promotion.
Customers and investors are more willing to believe a real product with basic functions as
compared a product reports.
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3.4.2. Using MVP for Rapid Prototyping
The product’s core requirements and their respective rationales should be identified by the
customer. Entrepreneurs may think they fully understand the requirements, but sometimes
forget their customer’s motivation. For example, their client needs access to EO satellite
data. The entrepreneur needs to consider that they want to obtain the image data of a
certain region so EO satellite is only one possible solution. The second step is to ensure
that products can be tested or demonstrated. The MVP can be an actual tangible prototype
or service, or be virtual—meaning an online mock-up, a video, a picture, a computer-aided
design (CAD) drawing, or any other non-physical representation. The user’s feedback could
be more reliable and effective with a tangible product, but the funds and time needed to
produce a prototype should be balanced.
Four different ways to develop the MVP are explained below and shown in Figure 3.4:


Faking the front-end: A survey, a landing page, a
mock website or social media page.



Faking the back-end: Manually performing tasks
that product or services should achieve to test the
demand and customer response.



Prototyping: The MVP prototype does not need to
perform any specific functions, portray how it
looks, behaves, or functions. It could be an
explanation video or a simple mock-up using craft
materials to aid storytelling. The most advanced
versions will correspond to the engineering
prototype with one or more of the technical
features of the final product or service.



Figure 3.4: Four ways to
develop MVP.

Online testing: Involves ad campaigns, crowdfunding campaigns, virtual
communities, and A/B tests where consumers are requested to repeatedly vote on
two versions of the product with different features.

The next round is trial and feedback. The demonstration for customers should be
conducted after the initial product is developed. Considering that space products are highly
targeted, it is important to find the actual users to evaluate the product.
The last step is to improve the
product based on customer input.
Do not publish the MVP to the public
The collected data should be
except the demonstrations, but choose
some specified user groups for trial.
analyzed after the product
demonstration. Corrective actions
and an improvement plan should be part of the conclusion of the analysis. If the product
performed poorly, the startup needs to assess whether or how to proceed with the project.
Otherwise, the feedback received should be implemented to improve the product and the
customer feedback process will begin again.
Dropbox's explainer video worked as a great validation of its market even before
the founders invested in the infrastructure and development needed for a high-tech
product to reach a functional level. It showed potential customers about the
product and clearly outlined how it would help users.
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3.5. Business Plan
For any startup, the business plan is vital to success. According to a survey conducted by
Clemson University entrepreneurship professor William B. Gartner “writing a plan greatly
increased the chances that a person would actually go into business. Secondly, securing
funding almost always requires a formal plan. If entrepreneurs go to venture capitalists,
commercial banks, government-backed lenders and most angel investors, they will need
a business plan.” In addition to these most important factors, a business plan can help the
business in the following areas: to set targets for the company, to analyze the performance,
to have shared goal by different team members, to help find new customers, and to select
key employees.
3.5.1.

Content and Key Elements of a Business Plan

The business plan should be built starting from the business model canvas, which contains
most of the basic building blocks to build a sound business plan. Results from the MVP
process these can be essential to support assumptions and demonstrate value for
prospective clients. The business plan has several goals (Pinson, 2003):


Provide a strategic guide



Identify strengths and weaknesses and provide alternative strategies



Set up a benchmark for future strategic decisions



Provide all the information needed for an acquisition



To aid financing



Promote partnerships



Develop strategies for internationalization

Because a business plan has several different goals that depend on the phase of the
company and on external conditions, there is no single structure. There is a consensus
among entrepreneurs on basic principles for the structure (Pinson, 2003):


Executive summary



Organizational Plan



Marketing Plan



Financial Plan



Supporting Documents

The executive summary is the most important section of the business plan, it is the first
thing that investors or potential partners read. It has to be appealing and to the point. In just
few pages, it has to show the value of the product or service and tell the reader what the
business wants to achieve. The organizational plan indicates which material and human
capital are necessary to the firm and how they will be organized and managed. The
marketing plan should highlight the potential of the target market (especially in terms of
projected growth and competition), how it will be addressed by the firm, how the product
or service will be launched, and how initial market entry will be achieved. The financial plan
is particularly critical as different funding sources have different expectations. In particular,
banks are more interested in pure financial return, without ownership considerations, and
are therefore less inclined to consider aspects of the founder or the market (Mason and
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Stark, 2004). Business angels and venture capitalists are equity investors who are more
attentive to the market and founders. Business angels consider if the idea fits with their
values and aspirations and if the founding team will create a strong team. As a
consequence, entrepreneurs must customize their business plan according to their
targeted funding opportunities: banks, venture capital funds, or business angels. (Mason
and Stark, 2004).
The plan should enable prospective partners or funding agents to assess four factors that
are paramount in every startup. The first is that people will form the backbone of the
company. Investors will typically examine how well they are connected within the target
industry and how well they can assemble the necessary resources for the firm to grow.
The second is that opportunity exists if the market is profitable, if it is growing, if there is
product-market fit, and if the firm can add value with respect to the competition.
The third is context awareness of economic factors or specific rules and regulations which,
if modified, could significantly impact the startup’s profitability and survival.
And finally, as business plans depict a picture of a possible future, they should clearly
analyze the risks. It should also address the foreseen rewards at the end of the process, for
example whether an initial public offering (IPO) or exit are desirable and possible (Sahlman,
1997)
Reserve enough time to find key elements and facts to create a business plan.
Perform a thorough market research! Every company has competitors,
although they may not be offering exactly the same products or services. Think
about future competitors (ETNA, 2016).
Analyze strengths and weaknesses and make a plan to address weaknesses.
Investors will spot them through their experience (ETNA, 2016).
Use quality background materials, especially to back up assumptions on
addressable market size and value, quantify expected results as much as
possible and be specific (ETNA, 2016).

Blue Sky Satellite Communications is a communications solutions and satellite
service provider in Africa with its operations base in South Africa. The company
provides both satellite phones and terminals and airtime packages customized to
the customer's needs. They have a version of their business plan online, which can
be found at: bplan.com.

3.6. Company Organization
Aerospace businesses often rely on advanced technologies, which require high-level
technical expertise. A team can generate good ideas and develop them into great products
or services if they work well together. For that reason, one of the most critical points when
starting a space company is the formation of the foundational work team.
In this section, we will explain the first steps of starting a business: from the aspects that the
entrepreneur must take into account when creating a startup to how to form a great team,
make an organizational structure, or get involved in the world of space entrepreneurship.
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Any company needs to have a structure in which the organization of the team is clearly
indicated and visualized. That way the management positions have a clear control of the
roles, activities, rights, and responsibilities of each participant.
3.6.1.

The Basic Quality of a Space Entrepreneur

Like an entrepreneur of any industry, an astropreneur must have management, legal,
economic, and technical skills and practices, to maintain a good organization and progress
at the beginning of the startup.
Aspiring space entrepreneurs need to develop a concept, think and communicate clearly,
present ideas to potential customers and get feedback, and inspire employees to share the
same mission.
What do Richard Branson, founder of Virgin Galactic, Peter Diamandis, cofounder of
Zero Gravity Corporation, and Elon Musk, founder of SpaceX have in common?
According to Iniguez (2015), they all:
 Initiated businesses around the age of 20 and now run global space
companies;
 Experienced difficult childhoods;
 Imagined a future where they were changing the world;
 Focused more on projects, products, and services than business finance; and
 Displayed restlessness, determination, perfectionism, confidence, and
knowledge of their limitations.
3.6.2. Team Selection Criteria
A successful space entrepreneur should build and lead a solid team of qualified
professionals. The following points are crucial when selecting the co-founders and dividing
company shares.
One of the most important things is the strength of individuals founding the company. Most
successful founders fully rely on their work team. A startup basically requires two profiles,
one that develops the product and another that can sell it. Sometimes this can be covered
by the same person. When a founder is choosing a co-founder it should not be done
randomly. An entrepreneur must select a co-founder who shares their vision. The
conversation about the equity should be conducted as early as possible with the purpose
of clarifying the collaboration and relationship. Equity is better if it is nearly equal while
being adjusted to prevent deadlocks.
3.6.3. Organizational Structure
Organizing for Speed, Agility, and Adaptability
The working environment is becoming increasingly digital and is changing rapidly.
Companies need to consider digitalization to be more agile and respond to changes. One
possible strategy is to facilitate rapid learning.
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Figure 3.5: The five types of organizational structure s (adapted from Morgan,
2017).
In the business landscape, there are many different types of organizational structures such
as the old structures implemented mostly by established companies and the emerging
structures used mainly by startups. Five major types of organizational structures are shown
in Figure 3.5 and explained below.
Hierarchy
This workplace organization style is less used today due to the many challenges with the
model, such as top-to-bottom one-way communication. This type of structure has been
used globally in many different types of companies. Most companies are now looking to
move away from this structure to attract younger talent by offering a more flexible structure
focused on the employee experience (Morgan, 2015).
Flat
Unlike any other organizational structure, flat companies do not use job titles as everyone
is ranked the same. They are also called self-managed organizations. In a structure of this
type, all members can see the projects being carried out and work on the one they like
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most. If they want to do their own projects, they are responsible for building the team and
getting the resources. This model is generally not practical for large organizations, but small
companies may find it useful (Morgan, 2015).
Flatter
In a flatter structure, the employees are more equal than in a hierarchical organization.
Shared management through a board structure offers simplified lines of communication
and collaboration among the members of the company. It creates bi-directional lines of
communication. This type of structure is the most scalable and easy-to-implement. Many
large and medium-sized companies use this form of organization. The flatter structure
focuses more on employee experience, creating stronger bonds and team confidence,
which improves productivity and work efficiency. The advancement of technology drives
the implementation of this structure. Employees can work and communicate with their
colleagues from anywhere at any time. The organization adapts continually with the
advancement of technology (Morgan, 2015).
Flatarchies
Flatarchies are a hybrid of both the hierarchy and flat organization structures. They are more
inclined towards one structure while also having small working groups geared towards the
other. By nature, organizations of this type are very dynamic and can easily adapt to various
types of projects and environments. Many companies with an incubation or innovation
program, for example, are flatarchies. This type of structure can work with any type of
business, large or small (Morgan, 2015).
Holacratic
This futuristic structure focuses on having no bosses, allowing the distribution of decisionmaking amongst the employees who can generally work at what they do best. There are a
few organizations that are experimenting with this model, the most famous being Zappos
and Medium. Information is available and problems are handled within the organization in
special meetings. Holacracy may be feasible for small and medium organizations, or large
organizations that started with this model as a basis. It is an emergent structure that requires
further study (Morgan, 2015).
SpaceX is a flat organization. “Anyone gets to talk to anyone and the best idea wins,
even if it comes from an intern. And like many startups, we favor results over
process and do our best to minimize or eliminate any red tape,” Gwynne Shotwell,
SpaceX (Stillman, 2012).
Lockheed Martin is typically structured as a flatarchy. Organizations with this type
of structure are very adaptable in nature. Lockheed Martin has internal innovation
incubators where employees can pitch, and potentially fund, their ideas for new
products or services (Lockheed Martin, 2017).
Planet is structured as a flatter organization. This space startup began as a small
team with members from different professional backgrounds. Planet actively
encourages its employees to be proactive and collaborative and promotes flat
lines of communication within the company's project.
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Diversity management
Diversity management is the practice of supporting and adopting multiple lifestyles and
acknowledging the character traits of individuals within an organization or team. The key
principles within this practices are to support acceptance and respect between the people
working in the company, regardless of cultural, societal, racial, economic, and political
differences (Business Dictionary, 2017c).
YCombinator Startup School
The YCombinator came up from a Stanford course that dealt with issues facing startups. It
contains a larger-scale online course called Startup School. The ten-week class consists of
a composite of lectures. The school encourages and inspires people to start their own
company as a way to positively impact the world. It teaches people how to create a startup
and provides them with resources and tools, building a community of entrepreneurs who
can encourage and teach each other (ycombinator.com, 2017).
Lean Startup
The Lean Startup methodology provides a series of stages with tools and best practices to
create and manage startups to get a desired product faster. The Lean Startup also teaches
entrepreneurs how to drive, steer, turn, persevere, and grow a business quickly. It is a first
approach to new product development based on MVP and pivoting (The Lean Startup,
2017).
Disciplined Entrepreneurship
Disciplined Entrepreneurship is built around a disciplined step-by-step approach to
understand and implement useful, proven, comprehensive, and integrated frameworks for
companies that want to create products or services for a new market. In 24 steps, it is
possible to analyze six key themes: customers, value propositions, channels, profits,
design, construction, and scalability (Disciplined Entrepreneurship, 2017).
Design Thinking
Design thinking is a method that encourages entrepreneurs to empathize, conceive, define,
prototype, and test. The approach focuses on the design and development of a product
focused on the customer’s needs. This approach is important at any stage of a company,
but especially at the early stage, when the initial idea is being generated (Ideou, 2017).
3.6.4. Conclusion
Startup companies are often small, and use the flatter organization, which makes
innovation, adaptation, and management quite flexible. All the culture and mission of a
company should be expressed in their products and brand management, which is
addressed in the next section. Considering the characteristics of aerospace startup
companies, the following values may increase the chances of success and avoid
unnecessary risks of conflicts within the team:
Put people first: A good team can create good ideas and develop them into great products,
but a bad team will fail even with fantastic ideas. Startups always begin in the form of
individuals or small groups, which means everyone involved is very important. Unpopular
personalities, negative work attitudes, or frequent staff changeovers can all affect the
growth of a startup. The selection of the staff must be carefully considered. Someone
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unsuitable for the team should never be hired, even for an urgent need. Harmony with the
team is a highly valuable factor enabling success and should be considered when
recruiting new members.
Stay united: As a startup business, the entire team must have the same common goal. A
divergent split can cause many startups to fail. Personal opinions must sometimes be held
back for the good of the team. The goal of the founders should be shared with the team to
keep everyone on track. As Elon Musk (2017) said "People work better when they know
what the goal is and why." People should look forward to going to work.
Be frugal and stay solvent: The first important task of aerospace startups—even above
earning a profit—is surviving the brutal marketplace. Aerospace startups are facing higher
test costs, and greater risks than traditional industries. Regardless of the quality of its team,
product, or service, a company cannot operate without a cash flow. A proper management
of funds is critical. Entrepreneurs from engineering and other technical backgrounds must
learn finance, and use MVP and other methods to reduce R&D costs and relevant risks.

3.7. Branding and Marketing
The startup landscape is saturated with aspiring entrepreneurs, clamoring for attention
from both supporters and customers. In the space sector, venture capital invested a record
US$1.8b in 2015 (The Tauri Group, 2016). This strong financial base, along with high profile
competitions such as the Google Lunar XPrize, could attract new players to the industry
and to an entrepreneur’s specific market. More startups means more competition.
This chapter describes the key elements that an aspiring astropreneur must consider when
creating a brand and marketing their product or service to the general public, other
businesses, or government entities. By the end of this chapter, an entrepreneur should be
able to answer the fundamental branding and marketing questions in Figure 3.6.

Figure 3.6: Fundamental branding and marketing questions.
The answers to these questions inspire everything from logo design, web design, and
company culture, to product distribution methods, sales strategies, and communication
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strategies. Branding and marketing are the critical languages of companies from new
startups seeking initial funding to established giants like Lockheed Martin. The startup must
create an effective language to connect its product or service with a legitimate market.
3.7.1.

Branding

Crafting a company identity requires great care and attention to detail. An entrepreneur
must ensure both creativity and continuity when presenting a company, its mission, and its
products or services to the world. This process begins with creating a company’s image
through logos, color scheme, font selection, photographic content, video content, and web
design.
Logos
A company’s logo is often the first thing potential customers and partners see.
Consequently, the design, font selection, and color scheme of the logo often recall
memories connected to a company within the minds of those who have interacted with it.
To maximize the effectiveness of that first impression, logos should accurately represent
the identity, direction, and mission of a company.
One of the best examples of effective branding by a space company is Virgin
Galactic, whose logo can be seen in Figure 3.7. The Virgin Company has
consistently embodied many key aspects of strategic identity, inspiring confidence
in business and financial circles, and touching the imagination of millions. Notice
how the Virgin Galactic logo combines its classic and familiar Virgin font with
vision-related symbolism, using a futuristic font for Galactic to distinguish this
company from Virgin’s other ventures. Next, a simple glance through Virgin
Galactic’s online content reveals beautiful and exciting photography, a vibrant
selection of YouTube content, and an aesthetically pleasing website. This presents
straightforward answers to important questions like “who are we?” and “why do we
do what we do?” The magic of Virgin Galactic’s image identity is that it draws in the
audience and inspires the future.

Figure 3.7: Virgin Galactic logo.
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An audience—whether made up of
agency administrators, business
leaders, or the general public—may
not remember the specifics of what a
company represents, but they will
always remember how it made them
feel. Every company is ultimately
driven by human connection to its
investors, business partners, and
potential customers.

When preparing to construct a
company
image,
entrepreneurs
without significant graphic design
experience should hire a professional to help
create the face of their company. The ideal
image is one that the future employees,
investors, and customers will recognize
immediately.

Photo and Video Content
A company’s photo and video content is also incredibly important when trying to make a
lasting impression on the public. Even if a company’s logo is perfectly designed, its image
is incomplete without creative and interactive photo and video content.
For example, companies such as Zero 2 Infinity, Virgin Galactic, and SpaceX, spend time
and resources to create powerful photo and video content describing the products and
services they currently offer. Furthermore, they typically create interactive and inspiring
animated content depicting future products and services that have not yet been released.
Photo and video content helps tell the story behind the logo, providing a platform for
company identity, storytelling, and many aspects of marketing down the road.
Web Design and Social Media
Entrepreneurs rushing to
A company’s identity comes full circle via its
establish
an
identity
official website and social media outlets. Ideally,
should remember that
an official website serves as a platform for
having no photo or video content
everything relevant to the company, presented in
is arguably better than extremely
an organized, coherent, and meaningful way. It
poor photo or video content.
acts as a mission control center for all the activities
associated with a company and the team. It
provides visitors with links to both internal and external media content, contact info, and all
relevant social media links. Entrepreneurs without extensive experience in building web
tools, should hire professional web designers and social media experts.
An entrepreneur should identify their company’s purpose and messaging before
embarking upon a marketing campaign. Is the purpose to generate improved sales
conversions, to foster new government projects, or to attract investor support for the
business venture? In addition to the communication medium, language and style varies
considerably between technical documents and releases intended for the general public.
Marketing professionals commonly create several versions of a document—for a product
launch for example—each tailored to different users, customers and stakeholders both
inside and outside the company.
Product Branding
The potential application and market value of a product or service is the baseline for
sustainability and growth. Effective branding looks first at the why behind a product or
service before considering the thing itself.
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A viable product or service is more effective and has a further reach when backed by a
meaningful story. This story could be as simple as a mission statement or a list of primary
objectives. It is essentially the soul of the company and should influence every aspect of
branding from logo creation to web design. In a world where crowdfunding and social
media are continually becoming more and more influential on the development of startup
companies, entrepreneurs must connect with their potential investors and clients. Whether
a startup’s mission is to enhance worldwide communication, provide consulting services,
revolutionize suborbital transportation, or make high-altitude ballooning easier, it is
essential that this mission is expressed in a way that inspires excitement and establishes a
lasting connection with people both inside and outside the company.
Company Culture
The culture of a company is derived largely in part from its mission or objectives. The soul
helps guide and develop the company’s core values, behaviors, and practices.
Understanding this relationship between mission and culture is important for effective
storytelling. The values, behaviors, and practices of a New Space startup determine its
branding success as much as logos and mission objectives. These aspects of a company’s
culture communicate just as much about its potential viability as the actual product or
service.
Consider when an employer meets a potential employee for the first time. The experienced
employer assesses not only the physical appearance of the candidate, but also their
manner of speaking, body language, and overall feeling. When connecting with potential
investors, business partners, or clients, it is important to be wary of every aspect of
branding. People typically forget specific information about interactions, but they more
often remember how that interaction made them feel. Effective branding is not only a
means of communicating useful information, but also a means of communicating
personality, uniqueness, and emotion. Each of these elements are essential to the success
of any New Space startup. In a competitive startup landscape, it is imperative that
entrepreneurs use strategic foresight when developing a brand. The branding approach a
company takes invariably shapes the way it develops its products or services and how it
markets itself.
3.7.2. Marketing
Marketing is “the systematic planning, implementation, and control of a mix of business
activities intended to bring together buyers and sellers for the mutually advantageous
exchange or transfer of products” (Stella, 2004, p.130).
Marketing is an analytical tool for both understanding a customer and guiding them
towards a company’s product or service (Malaval and Bénaroya, 2002a, p.11).
In plain English, marketing is the sum of all the business activities that brings a company in
contact with its customers and that will lead towards the all-important sale. The marketing
processes encompass the elements in Figure 3.8.
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Figure 3.8: Branding and marketing elements.
Product marketing, which lies at the intersection of product design, marketing, and sales,
connects customer needs to product capabilities to grow a product towards success.
It involves collecting customer insights through surveys, observation, focus groups, and
data analysis in addition to product validation, testing, and pricing. Product marketing
professionals work best when representing the true voice of the customer. Understanding
the advantages and limitations of a product or service, and how to leverage each versus a
competitor, can be very beneficial. An entrepreneur must critically analyze different
offerings within the marketplace. Marketing professionals often gather competitor
intelligence to fully understand the competing products and the market as a whole.
By directly communicating with a competitor, their customers, or by searching through
publically available data, entrepreneurs can ethically gather this intelligence. Once the right
data is gathered on a regular basis, startup businesses can adapt it into their strategies,
pricing, new product features, trends, and expected margins. This information is useful to
any aspiring entrepreneur as it will inform positioning within a given market. Market
intelligence gathering is also sometimes outsourced to specialist companies, such as the
Teal Group Corporation, who gather and analyze satellite and launch vehicle market
research in addition to custom requests.
Market intelligence or competitive research through lawful and ethical means
should not be confused with corporate espionage. Corporate espionage is
defined as gathering sensitive information such as trade secrets through
dishonest means such as theft, deceit or surveillance.
Customer-Centered Design
When creating a product, an entrepreneur must adapt to the needs of their customers.
Focusing on creating the perfect product or service based on assumed customer needs
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and wants can be tempting, but can also be a dangerous direction in both marketing and
product design, see Figure 3.9.
Perhaps when commercial space flight becomes more ubiquitous in the future, passengers
may want to feel like astronauts not passengers. Even if exhaustive pre-flight training or
rigorous physical fitness test becomes unnecessary, the passenger may still want a certain
obstacle—whether perceived or otherwise—to gain a sense of ownership, achievement,
and entitlement over their experience.
By keeping the customer at the center of the company’s universe when
designing a specific product or service, listening effectively to them, and
identifying their true needs, the above issues can be largely avoided and
effectively addressed.

Figure 3.9: Customer centered design philosophy, adapted from Malaval and
Bé n aroya (2002a, p.12).
Product Pricing
Fundamental to the success of an entrepreneur’s business is pricing policy, which depends
on the status of a market and its segment—terrestrial, suborbital, orbital, or deep space.
Premium pricing is the practice of keeping a price high to create the perception of quality
(Pride, Hughes and Kapoor, 2013, G9).
It can be effective at the startup stage of a venture, where a business often sets its price
higher than its competitors. For customers to accept this cost, creating the perception of
suitable worth and value is crucial. The product or service itself must be of high quality and
every stage along the customer journey must reinforce and support the high value price
tag, including the brand look and feel, marketing messages, packaging—digital or
otherwise—customer service, technical support, and sales.
Other startups attempt market penetration pricing, directing the markets attention towards
their product by undercutting the competition’s prices. Once adoption is strong and a
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suitable market share is achieved, companies can raise prices to match their market
position over time (Pride, Hughes and Kapoor, 2013, P.354).
Price skimming, a strategy in which a company
charges the maximum amount a customer would pay,
is most often used by market pioneers where
competition is yet to exist. Prices gradually decrease
as competitors enter the market over time. To achieve
early adoption of products or services with skimming,
exclusivity is a major driver in growth reinforced with
strong marketing messaging (Pride, Hughes and
Kapoor, 2013, P.354).

While penetration
pricing is effective in
rapid market share
growth, the potentially small
margins achieved may result
in an initial loss of income.
Deep pockets are required.

Finally, bundle pricing is another strategy favored by startups and larger businesses
particularly during a promotional period for new launches or sale stock. By pooling
products or services into a streamlined package under one price point, companies can
afford to sell at a lower rate per item than would be possible otherwise. It is best used when
selling related items where value is added to the customer (Pride, Hughes and Kapoor,
2013, P.356).
Market Research
Traditionally space activities have been heavily reliant on publicly-financed programs
where government bodies and well-established historical powerhouses in the industry
reigned supreme. The tides are now shifting towards an increased focus on commercial
space ventures, bringing a whole new range of markets and customers (Peeters, 2001). To
address these shifting markets, research and forecasting will become pivotal tools in an
astropreneur’s arsenal.
Market research is primarily a fact finding mission to gain insights relating to:


The market and its current players, products and services that serve;



Historical and future trends to aid in forecasting and pricing policies; and



The customer’s characteristics such as spending habits, needs, and geographical
location.
The methodologies for executing market research, product or service pricing, and
distribution can make or break a company. Nowhere was this reality better
exhibited than during the Iridium failure. Iridium, a large system of
telecommunication satellites, wanted to revolutionize the telephone industry, but it
made a number of marketing blunders that led to bankruptcy in 1999. First, Iridium
failed to accurately assess the size of its potential market, securing only 20,000
subscribers from a projection of 127,000 during its first year (Martin, 1999). Second,
the phones Iridium manufactured to use its satellite services cost upwards of
US$3,000 to purchase, with per-minute fees of up to US$7, prices far outside the
budget of most people on Earth (Martin, 1999). Third, the product itself was large
and cumbersome. Fourth, it proved completely useless when not directly within
view of a satellite, meaning it could not be used in cars or buildings (Martin, 1999).
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4. Money Matters
4.1. Objectives


Know the basics of fundraising.



Get an overview of the funding possibilities for a space startup.



Understand the various rounds of funding in the path of a startup.

4.2. Introduction
This chapter is divided into two sections. First, the fundraising section deals with the various
financing processes that occur throughout the life stages of a company. This section then
differentiates between various types of funding sources available to the aspiring or
experienced entrepreneurs. The second section focuses on funding sources, outlining
various methods of obtaining funding in different regions of the world.

4.3. Types of Fundraising Rounds
Every entrepreneur should begin by familiarizing themselves with types of funding that a
company can seek. The entrepreneur should decide whether the idea is indeed worthy of
their own time and money, as well as that of others. Figure 4.1 depicts the financing rounds
of a firm’s lifetime.

Figure 4.1: Various fundraising rounds through which a company may go .
Investment rounds generally progress as follows: investors offer cash and in return they
expect to be rewarded with equity, the money invested in the corporation by the
shareholders (Sallaberger, 2017). The investor can profit later by selling their share of the
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company once its value has increased. Depending on financial ambitions and the riskiness
of the idea, the founder may choose to give away more or less of the company's equity
throughout different stages.
4.3.1.

Bootstrapping

An entrepreneur must first decide how to fund their company. The aim of bootstrapping is
to finance a company’s growth with the goodwill assistance of the founders and others.
The objective is to skip equity financing altogether and simply rely on the goodwill of
others as well as their faith in the project’s mission. Sometimes the founders may simply
rely on their own savings to attempt to turn an idea into a viable business.
4.3.2. Pre-seed and Seed
Once an idea is conceived, an entrepreneur should acquire support for growth analogous
to a seed needing care and attention. An entrepreneur should seek funds with the intention
of financing product and marketing research, viability studies, and additional strategic
processes. It is also used to ensure that the company’s administrative and minimal
operational activities can be funded. A space industry specific example of this would be
gaining funding to create a basic mockup of a cubesat or to design a very basic interface
through which potential customers could help evaluate a product or service. While the
number of seed deals decreased from 29 in 2015 to 26 in 2016, the average seed deal
increased from US$0.5m to US$1.5m. Total seed investment in 2015 was US$14m, while in
2016 was US$41m (Bryce, 2017).
4.3.3. Series A
Once an MVP is created, demonstrated to have value, and achieves traction in a given
market, iteration begins and the product or service can become more polished over time.
For example, quick and simple versions of mobile applications are routinely created and
placed into the market in a relatively raw form. Following feedback from customers,
changes can be made as appropriate to improve sales potential and the product.
In the space industry, this process may take on other forms. For example, an innovative
cubesat design may require developing advanced instrumentation for the prototype that
the company might be unable to develop due to the high costs of materials, expert staff,
or underlying components. The series A round is also generally thought to be useful in
expanding and optimizing the user base. In terms of space, this may be different since a
model may be based on selling the product or service directly to another company or may
simply not yet be ready to address customers. Attempts could be made to mock up
interfaces for testing the delivery mechanism of a satellite’s data in an attempt to acquire a
demonstrative user base, which helps prove that the service is being developed in the
correct direction. The testing and confirming approach should be maintained throughout
the entire early and mid-stage of a company’s life. OneWeb closed a series A round in 2015
for US$500M (Bryce, 2017).
4.3.4. Series B
The series B funding round is often referred to as “B is for Build”. While throughout the
previous stages of a startup’s growth, an entrepreneur could have relied on a team
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consisting of a limited number of well-rounded people. Now is the time to acquire funds to
hire more skilled, and possibly more experienced, talent. Depending on the type of
business model, the entrepreneur may wish to expand their team to include roles that were
previously unnecessary. For example, they may now want sales, tech support, and
advertising departments. Upon successfully closing this round, the company should be
able to begin expanding its market reach and growing the business.
4.3.5. Series C
For a space startup, scaling may be a different story than simply rolling out a mobile app
to new countries. The series C round is generally perceived as the stage when the
entrepreneur and their team place most efforts into maximum growth. If an entrepreneur
gets to this stage, they are among the elite now challenging existing solutions within their
segment, or simply proving to the world that their innovative solution has value. At this
stage, the entrepreneur could consider acquiring a smaller company which owns a
proprietary technology or an experienced team. The company generally begins reducing
its risk at this time. For this reason, this financing round may be quantitatively quite large,
since investors are more comfortable injecting the operation with larger sums of capital if
their confidence grows in the entrepreneur.
4.3.6. Series D
For a space company, sales cycles may differ and the technology development process
may be significantly longer than for standard products and services. If a company gets to
this stage and requires further investment beyond series C, it may mean that the company
has a solid foundation and simply requires additional support to speed up expansion.
Applying for series D funding may also signal to investors that the entrepreneur was not
able to accomplish all the expectations set during the series C round and that they have
not yet managed to create a reliable source of revenue.
4.3.7. Mezzanine Round
Going public or expanding are sometimes the final stages of an entrepreneur’s involvement
in the firm. The mezzanine round is generally thought to be a stepping stone to that process.
This round is designed to help the company pay off its venture capitalist (VC) investors and
prepare for an initial public offering (IPO) on a stock exchange, an acquisition of another
company, or a merger. Throughout the round, owners may need to give away considerable
amounts of equity in preparation for an IPO, in return for massive funding allowing their
operation to become globally available.
4.3.8. IPO and Exit Strategy
An IPO may help finance a company with public money. Up until this moment, a company
was considered private since only a limited quantity of shareholders were in possession of
the firm’s equity. These may include the founder, the founder’s family and friends,
employees, and professional investors which will be outlined in the next section. Once a
company goes public, theoretically anyone may choose to acquire at least a part of the
company’s shares simply by issuing an order through their brokerage account. Many banks
offer access to brokerage accounts along with regular accounts, regardless of the bank’s
location in the world. This means that someone in Europe may wake up one morning and
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decide to buy US$100 worth of an American company’s shares in hopes that the following
year they can sell them for US$120, making a profit on the company’s expansion and
success. On average, it takes a company nine or ten years to reach the point at which they
can comfortably go through with an IPO. At this stage, the company will be held publicly
accountable for its actions and decisions. Regular financial reports will be issued to inform
the world about its current state to ensure complete transparency. In addition, regulatory
bodies, such as the Securities and Exchange Commission (SEC) in the United States, will
keep track of the financial and accounting information and will ensure the laws are
followed.
For the entrepreneur and the investors, going public means liquidity, which is the ability to
purchase or sell an asset quickly and easily at a price close to fair market value (CFA
Institute, 2017). It means that shareholders can easily trade shares for money and make an
exit. This can be a total or partial maneuver in which all the years of hard work and all the
risk investors took on are being rewarded financially. The employees, which may have been
granted incentive packages in the form of company equity, will also have the opportunity
to cash out, since a lot of good talent requires additional incentives beyond a decent salary
to decide to work for a risky endeavor. The entrepreneur may decide to continue to grow
the business or exit. If they choose to do the latter, they may do so to ensure maintaining
some degree of control over the company even though it has already gone public.
4.3.9. Visualizing Investment
Figure 4.2 depicts a startup fundraising cycle and the important components as the
company develops over time, which may vary considerably between industries and market
segments.

Figure 4.2: A startup company’s fundraising cycle .
In 2016, O3b Networks was acquired by SES for US$730m, and it was just one of
the three acquisitions held in that year for a total of US$963m, including the
undisclosed amount that Spaceflight Industries spent for OpenWhere. In 2009,
ViaSat acquired WildBlue for US$568m, Langford Energy bought Urthecast for
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US$29m in 2013, and in 2014, and Google spent US$478m for acquiring Terra Bella
(Bryce, 2017).

4.4. Funding Sources
Each of the financing rounds mentioned above can be applied at different times throughout
the company’s lifetime. Below is a brief explanation of various sources of funding, divided
into two groups comprising both the standard and alternative funding types. The first of
which depicts a standard approach used by many companies, while the second section
deals with alternative sources of funding, which can be used to supplement the standard
approach or even replace it entirely.
4.4.1.

Overview of Global Investment

According to the Bryce Group (2017), there are more than 140 angel investor-backed and
venture capital-backed space companies which were founded and funded after the year
2000.Table 4.1 presents the sizes of various types of investments across time, specific to
the space industry.
Table 4.1: Total investments over time globally (Bryce, 2017).
Investment
Type

2000-2005
(millions of US$)

2006-2011
(millions of US$)

2012-2016
(millions of US$)

Total
2000-2016
(millions of US$)

Seed/Prize/
Grant

640.2

295.6

799.0

1,734.7

Venture Capital

230.9

411.3

3,820.6

4,462.8

Private Equity

239.9

1,289.6

298.4

1,827.9

Acquisition

-

584.0

2,638.3

3,222.3

Public Offering

-

279.3

23.4

302.7

Total Investment

1,110.9

2,859.8

7,579.7

11,550.4

Debt Financing

-

4,695.9

373.7

5,069.5

Total with Debt

1,110.9

7,555.7

7,953.3

16,619.9

4.4.2. Standard Approach
Family, Friends, and Founders
The family, friends and founders (FFF) round has many different abbreviation expansions.
The industry jokingly refers to it as friends, family, and fools. In most cases, investors want
to see the ability of an entrepreneur to sell their idea to their own social community.
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Investors also look to see a personal commitment
from the founders themselves. This implies that the
entrepreneur believes in the idea to such an extent
that they are willing to risk their own capital to make it
a reality. As seen in the previous section, the pre-seed
and seed round are usually based on this source of
funding.

If an entrepreneur fails at
selling an idea to their
closest friends, it is possible that
the idea does not have enough
merit
or
is
insufficiently
developed to go to market.

Angel Investors
Following a company’s initial funding by its close community, a founder should be
confident enough to pitch to professional investors, usually in the form of angel investors.
They are high-net-worth individuals (HNWIs) who either come from an affluent background
or have made their fortune by successfully exiting their own company. Alternatively, an
entrepreneur can seek help from professional angel investors whose sole job is investing
in startups. Angel investors act almost like VCs, but use their own personal wealth to
acquire equity in the company. This kind of financing can be used for—but is not limited
to—the seed round. The space investment size by angels ranges from US$50,000 - US$1m
(Bryce,2017).
Venture Capital
Venture capital refers to a group of professional investors whose sole job is to invest in
high-risk endeavors such as startups. Venture capital firms differ greatly depending on the
industry in which they invest. Some groups offer investment in one very specific area, such
as biomedicine or space. Others offer investment on a case-by-case basis, with a very wide
range of industries. Some specialize in seed and series A investments, others only on later
stages of investment. Some invest from start to finish. One thing that connects all VCs
around the world is their interest in a company’s long-term growth potential and their
potential return on investment in a company. The typical space investment size by VC firms
ranges from US$2m to US$75m (Bryce, 2017).
The number of VC firms investing in space companies dropped from 89 in 2015 to 62 in
2016. Among these 62, 19 had previously invested in space startups. For the remaining 43,
it was the first time. The most recognized VC investors include: Bessemer Venture Partners,
Draper Fisher Jurvetson Venture Capital, First Round Capital, Founders Fud, Khosla
Ventures, RRE Ventures, Promus Ventures, and New Enterprise Associates (Bryce, 2017).
Figure 4.3 shows the importance of venture capitalists in the space startup investments.
Private Equity
If a firm gets to the point that it can seek private equity investors, that means that it has
already had great success. These firms are large powerhouses that invest only in
established companies and their average transaction size can be in the hundreds of
millions. They still invest in a company by acquiring equity, although sometimes they may
simply decide to purchase an entire company altogether. The average private equity firm
focuses on a longer-term return than the average VC. These firms will likely be associated
with the latest financing rounds—series C, D, or mezzanine—throughout a company’s
lifecycle. The typical space investment size by private equity firms ranges from US$100m
to US$1b (Bryce, 2017).
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Corporate Investors
When seeking funding for a startup, an entrepreneur can also turn to large corporations.
These days, corporations fund their internal R&D departments less and tend to invest in
external startups as an alternative. Plenty of large companies exist on the market that would
be interested in participating in the project in one way or another. This can also help them
develop their own branches further as the product develops. The typical space investment
size by corporations ranges from US$100m to US$1b (Bryce, 2017).
Banks
Banks are an unlikely source of capital for the typical entry-level tech entrepreneur.
Nonetheless, they typically provide debt financing and in the space industry are very
involved in funding larger, more established companies. As with private equity investors, if
the space venture has grown enough to be able to realistically source funding from a bank,
clearly success is around the corner. The typical space investment size by banks ranges
from US$100m to US$1b (Bryce, 2017).

Figure 4.3: Space startup investments (Bryce, 2017).
4.4.3. Alternative Approaches
Crowdfunding
Just like in the FFF round where friends, family, and founders were the sources for initial
funding, crowdfunding adds another F to the list: fans. Thanks to the emergence of portals
such as Kickstarter and Indiegogo, companies may now decide to fund their idea based on
the money of their fans and even future customers. The way it works depends on the
company setting up the campaign on one of the portals and releasing teaser content, which
enables people online to visualize and connect with the product or service. If successful,
people will flock to the product merely by word of mouth or thanks to minimal marketing
efforts. Naturally, family and friends are still great places to begin when launching a
crowdfunding campaign. An alternative way to crowdfund a company is issuing microshares to the public. This works almost like a mini-IPO, where anyone can actually purchase
shares and the funds go directly to the company.
Grants
Grants come in various forms. Generally, they can come from governments, or from private
investors. Grants provide the startups with financing, but do not require equity in return.
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They can either be from acceleration programs funded by governments or directly from
government agencies. The aim of these grants is generally to stimulate innovation and
economic growth, but it can vary by industry type. In the context of space, some altruistic
foundations were created with the sole purpose of helping to develop the industry. The
most notable are the Thiel Foundation as well as the Knight Foundation and Space Frontier
Foundation. Most of these grants, however, are delivered through a competition and prize
mechanism, where the applying company must fulfil specific requirements and outperform
competing projects. The grant is then, usually, paid out as a monetary prize. The most
recognized one in the New Space sector is the XPrize foundation. (Bryce, 2017)

Figure 4.4: Heat map of space startup investors headquartered in the US (Br yce,
2017).
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Figure 4.5: Heat map of space startup investors globally (Bryce, 2017).
This heat map (Figure 4.4) outlines available VC, angel, and other funding in different
locations around the US (Bryce, 2017). There are 439 recorded investors in startup space
companies, although many investors are not disclosed, so the total number could be
higher, see Figure 4.5. Sixty-three percent of investors are based in the United States,
mainly in California. The remaining 37% are based in 32 other countries (Bryce, 2017).
4.5.

Conclusion

There is no set formula or path that works for everyone. In this chapter, we provided the
most general sources of funding. Every entrepreneur should pursue their own path when
deciding how to fund their operation based on a multitude of factors discussed in other
chapters of this handbook. Nonetheless, this chapter gives a good generalized view of
global opportunities in the space venture funding world and the aspiring entrepreneur
should be able to now differentiate between various financing rounds as well as have a
rudimentary knowledge of different stages of a startup’s growth cycle.
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5. Rules of the Game
5.1. Objectives
To help space entrepreneurs understand:


Suitable incorporation types for space startups;



Legal protection with co-founders, customers, and employees;



The fundamentals of space law;



Principles that can be applied to space startups;



The fundamentals of export control;



Important standards for import, export, and legal requirements;



Export license application process and compliance key players;



Fundamentals of intellectual property (IP);



The importance of IP protection for space startups; and



Strategies for IP protection and IP acquisition.

5.2. Introduction
A space startup will inevitably face a unique set of legal challenges when entering the
space industry. To overcome these challenges, space entrepreneurs need to have a basic
understanding of international space law, registration requirements, export controls, and
intellectual property law (Armitage et. al 2016). These areas of law apply at different stages
in a company’s development (Figure 5.1), requiring responsible astropreneurs to pay careful
attention when transitioning between developmental stages of bringing new products and
services to the market.

Figure 5.1: Sample overview on the legal frameworks applying over the startup
life cycle phases (Picken, 2017).
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5.3. Corporate Structures
One of the most important legal aspects of building a startup is the incorporation process.
Determining corporate structure massively impacts the potential success of a new startup,
seeing as it directly impacts a company’s taxes and liability. Although incorporation
processes are ubiquitous across many industries, the liability concerns associated with
space activities are unique. Consequently, because the space industry is capital intensive,
the right method of incorporation can bring major advantages for a company and its
investors.
It would be impossible to assess incorporation systems worldwide, so this chapter uses the
United States as an example. Many of the following concepts can be applied when
approaching the systems of other countries as well.
A company can be incorporated in the following ways:


Sole proprietorship: Unincorporated business with a single owner and no separation
between the business entity and its owner;



General partnership: Partnership conducting a business jointly with unlimited
liability;



C corporations: A regular state-formed corporation under the limited owners' legal
and financial liabilities;



S corporations: Similar to C Corporations, but with no double taxation and limited to
100 shareholders;



Limited liability company (LLC): Hybrid entities that combine the characteristics of a
corporation and a partnership; and



Limited partnerships: Similar to general partnership, but partners are liable only to
the extent of the amount of money that they have invested.

Looking at these different company options, the two best business forms for entities
engaging in activities related to spaceflight—suborbital, orbital, and deep space—are the
corporation (C or S) and the limited liability company.
Due to the liability issues associated with the space industry, founders and investors need
to pay particular attention to their liability protection, especially when on the front edge of
development. LLCs are attractive to wealthy investors “because it allows, in certain
situations, for all tax losses to be specially allocated to such investors” (Space Entrepreneur,
2013). The corporate business entity, on its side, can be a great option as it guarantees
limited liability and, for a C corporation, allows the company to go public as an exit strategy
(Laisne, 2012).
Fundamental legal corporate aspects relevant for a startup include the founders’
agreement, customer contracts, and human resources (HR) agreements. These
agreements are summarized in Figure 5.2 (Kelly, 2017).
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Figure 5.2: Corporate structure basics.

5.4. Founders’ Agreements
After finding the right partners for the journey, it takes continuous effort to maintain
relationships within the company. An entrepreneur should not underestimate the power of
a founders’ agreement: the contract between co-founders of a company which establishes
roles, responsibilities, operations, and ownership.
Though establishing a founders’ agreement may be a difficult topic, an
entrepreneur should leave no stone unturned in the process. The more hard
topics that are defined in the agreement, the better protected a company’s
internal structure will be for the future.
Take into consideration the nationality of co-founders and its potential legal
implications. For example, co-founders from the US are subject to the
International Traffic in Arms Regulations (ITAR) even if they are located outside
of the US.
Make sure founders’ agreements are executed or reviewed by an expert lawyer.
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5.5. Customer Contracts
Standard form contracts for customers or
clients are uncommon. A process of
contractual negotiation and standard,
recurrent reiterations of an initial contract
are common when establishing a business
relationship. This process is necessary in the
space sector because long-term B2B and
B2G contracts are very significant.

As a customer, space agencies
have specific contracts that are
enforced.
These
contracts
typically contain particular clauses that
consider intellectual property retention
or usage by the agency that must be
carefully considered.

5.6. Human Resources Agreements
Within the space industry, it may often be difficult to find professionals with the right set of
skills and experiences to meet a startup’s needs. The scalability of a company from a small
group of co-founders to a potentially large group of employees requires purposeful HR
choices and careful consideration of HR agreements.
Entrepreneurs must remember to consider ITAR, the potential need for security
clearances, and other geopolitical factors when hiring personnel from other
countries or regions.

5.7. Startup Landscapes
It is important for a space entrepreneur to understand the potential landscapes for space
startups on a global market. Some countries have cultivated more positive environments
for space than others. To begin navigating these differences, see the overview of several
startup landscapes listed below as examples of countries with positive environments for
incorporating space startups.
5.7.1.

The United States

NASA currently invests—via government contracts and direct grants—in commercial
partners located in the United States. The agency is also encouraging economic
competition by promoting knowledge sharing and technology transfer for the private
sector in the US. (MacDonald, 2016). The regulatory environment is particularly friendly for
private space activities with the enactment of the US Commercial Space Launch
Competitiveness Act in 2015, which provides an updated financial, legal, and regulatory
framework for space commerce. Small business startups are encouraged to move to the
US, which is ranked as the eighth easiest place in the world to start a business (Hallet, 2016).
The private space industry faces unique export control issues in the US, which often results
in the loss of business opportunities or the inability to export or cooperate with certain
foreign entities (Space Foundation, 2008).
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5.7.2. Singapore
Singapore has a business-friendly environment that positions itself as one of the most
competitive Eastern countries for creating startups (Schwab, 2017). Positive business
legislation—including no dividend or capital gain taxes and strong investment opportunities
within Eastern markets—makes it a highly attractive location for the initial phases of starting
a company. Singapore is currently in the early stages of investing in space, which will
continue to benefit startups as growing government support, along with a high level of
science, technology, engineering and math (STEM) education, continues to foster the
space industry. Despite these benefits, Singapore does not have a national space agency—
space is under the A*STAR program, a governmental research agency—or a regulatory
regime for space activities (Lee, 2017). Companies such as Spire and Astroscale have
already established operations in Singapore, and others are likely to follow as the country's
industry establishes itself (Khine, 2016).
5.7.3. New Zealand
New Zealand is currently the leading space nation in the southern hemisphere with an
established national space agency and an upcoming regulatory regime for space activities.
New Zealand currently has no payroll, social security, or capital gains taxes, and makes
incorporation highly accessible. For example, incorporating a business takes only a day,
and registering a property can be done in only two days (New Zealand Now, 2017). Though
the country's workforce is educated, it lacks the numbers and space-related expertise to
satisfy the needs of a growing industry. Regardless, Rocket Lab NZ, a company leading the
race for small launchers worldwide, helps drive the space economy in the Kiwi nation.
5.7.4. Luxembourg
Luxembourg is anticipating a major trend towards space and placing its bets on the use of
space resources. “Luxembourg provides a unique legal, regulatory and business
environment enabling private investors and companies to explore and use space
resources” (Space Resources, 2017). Luxembourg is ideal for those considering the deep
space regime because the industry is backed by strong governmental funding.
Luxembourg is a member state of the European Space Agency and executes many of its
national space efforts via ESA. It is important to highlight that Luxembourg is currently the
world's second largest space investment fund center after the US (Banque De
Luxembourg, 2017). Terrestrial, orbital, and deep space regimes should have high potential
relevance in Luxembourg for the foreseeable future. SES, Planetary Resources, and Deep
Space Industries are all major companies based in Luxembourg.

5.8. Space Law
Day-to-day activities in the space sector are constantly affected by a large body of space
specific treaties, laws, and regulations. It is important from both a national and international
perspective that astropreneurs acquire at least a basic understanding of the principles and
laws governing space prior to entering the industry. An appropriate understanding of these
legal regimes will increase an entrepreneur’s chances of creating a business that is feasible
within existing legal frameworks.
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5.8.1.

Space Law

Any activity carried out in space is subject to international law. The international treaties and
mechanisms that govern space activities are established by the Committee on the Peaceful
Uses of Outer Space (COPUOS) of the United Nations. The most important treaty governing
activities in space is the Outer Space Treaty (OST). The OST defines the general rules and
principles governing space activities (Laisne, 2012). All additional space treaties,
agreements, and mechanisms are follow-ups to the OST and must comply with the
principles defined within it (Weeden and Christensen, 2015).
Space law provides states with both freedom
and obligations when carrying out space
activities. One of the main principles is that
governments retain responsibility for the
actions of their citizens and companies
throughout the entire lifetime of a space
activity. States usually respond to these
obligations by implementing national space
laws.

While
the
international
treaties provide a level of
consistency internationally, there are
some differences in how these
treaties are implemented within
various countries’ national laws.

The following treaties govern many activities conducted in space on an international level
(UNOOSA, 2017):
1.

Outer Space Treaty, 1967

2.

Rescue Agreement, 1968

3.

Liability Convention, 1972

4.

Registration Convention, 1976

5.

Moon Treaty, 1979

There are five main effects that the space treaties have on the operation of space startups:
national authorization and supervision, liability, registration of space objects, international
frequency management, and remote sensing.
National space laws are the primary mechanism by which states ensure that individuals
and non-governmental bodies within the country comply with the obligations derived from
international law. By implementing national laws, governments increase transparency and
certainty for companies conducting space activities within their territory. As part of
international law, a state is responsible for the actions of its citizens and private entities.
Consequently, all space activities conducted by a country’s citizens require authorization
and supervision by that state. In practice, governments authorize space activities through
regulatory bodies to license commercial space activities. In the US, the Federal Aviation
Administration (FAA) has the authority to license launches, launch sites, and reentries.
Regulatory agencies like the FAA provide companies with laws, regulations, guidelines, and
authorization requirements (Laisne, 2012; Chen and Ahmad, 2016; Weeden and Christensen,
2015).
The Liability Convention imposes liability upon states for any damage that is caused by
their space activities. In the case of damages occurring on the Earth caused by a state’s
space object, absolute liability applies. A fault-based liability regime is applied for damages
caused in space to a state’s object by the object of another state (UNOOSA, 2017). The
question of whether a state is liable depends on if it is legally the launching state. The term
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launching state is specified as: “A state that launches or procures the launching of a space
object” and “a state from whose territory or facility a space object is launched” (UNOOSA,
2017). Governments supervising commercial launches are usually mitigating the risk of
being solely in charge of covering compensation costs by requiring launch providers to buy
insurance. Companies must also acquire authorization for launch site operations, launch
vehicle operations, reentry operations, and reentry site operations (Laisné, 2012; Chen and
Ahmad, 2016; Weeden and Christensen, 2015; von der Dunk, 2005).
The Registration Convention requires states to register any object that is sent to space. As
countries retain ownership over the entire lifetime of a space object, many space-faring
nations have established national registries that maintain an overview of the objects
launched (Weeden and Christensen, 2015; Chen and Ahmad, 2016).
Some national space law systems require commercial space companies to
acquire insurance for their space activities. Each country with a regulatory
regime handles the licensing process differently. Startups should pay careful attention
to the licensing requirements in their country, specifically insurance coverage. (Chen
and Ahmad, 2016; von der Dunk, 2005).

Space objects typically rely on electromagnetic radiation to transfer and receive
information from the ground. Considering the electromagnetic spectrum suitable for
communication is scarce, there is an international body, the International
Telecommunication Union (ITU), coordinating and managing the frequencies available. The
ITU considers the needs of all its member states and allocates frequencies to countries
every three to four years. A company planning to send a satellite to space needs a license
to use a particular frequency bandwidth for communication and data transfer. Countries
usually have authorities in charge of providing frequency licenses. Some countries have
brokers that help in getting a frequency slot (Weeden and Christensen, 2015).
Remote sensing, a large market for space startups, may provide data services that interfere
with a country's national security interest. Depending on the country, companies need
permission from local authorities to image the territory of a state (Weeden and Christensen,
2015).
5.8.2. Why is Space Law Relevant to Startups?
The principles within the space treaties have the potential to impact the boundaries of what
a company can do in outer space. These boundaries do not apply to all space-related
activities. Some value-adding services for satellite data are an example of activities within
the space sector that are not directly affected by international space law. Table A.1 in
Appendix A highlights this distinction between the space regimes.
Questions the entrepreneur should consider:


What industry, market segment, and customers is the startup targeted for?



Are the startup’s activities subject to space law?



Which licenses are needed to operate?



Who are the authorities licensing space activities?



How can the authorities be contacted?
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Where are insurance requirements outlined?



Do operations require hazardous materials or fuels? Are they affecting the
environment?



Can authorities provide support for the legal issues concerning operations?



Does the startup need professional space lawyers?



Who records all the safety measures in case something goes wrong?

5.9. Export Control
Governments regulate the transfer of any technology, commodity, software, or information
that is strategically important to national security (Department of State, n.d.). Export control
regulations include international treaties and agreements, national regulations, and
regional regulations. Export is defined by the US Department of Commerce as “an actual
shipment or transmission of items out of the [country] or certain releases” (Bureau of
Industry and Security, 2015). Examples of technologies subject to export controls are dual
use items, items for military use, items included in an export shipment—equipment,
material, software, components, technology, information—and munitions. A space
entrepreneur must pursue an understanding of export control regulations, especially when
considering that the majority of space-related hardware and software are subject to export
control. Additionally, export control is crucial to consider when marketing products or
services at the international level and interacting with foreign nationals or businesses.
5.9.1.

The International Export Control Regimes

To help standardize export control, some states have made an effort to promote
coordination regarding trade control and non-proliferation. Different intergovernmental
forums have been created and are currently working on outlines for a common approach
to developing international standards and harmonized control lists. The most important
multilateral systems are the Wassenaar Arrangement, the Nuclear Suppliers Group, the
Australia Group, and the Missile Technology Control Regime (Bureau of Industry and
Security, n.d).
States, and therefore startups, have to comply with relevant international export control
regulations and national legislations. The states participating in these systems are asked to
implement it in their national legislations and to release the list of controlled items and
limits.
5.9.2. The United States and the European Union Regimes
This chapter focusses primarily on the export regimes of the US and the European Union
(EU). US export controls rely on extraterritoriality, meaning it applies to anyone using
American controlled items or technology regardless of their location. The EU export control
regime represents a community-level export control system which is binding and
applicable to all member states. The EU conducts foreign exports under common rules in
accordance with agreements between the member states. Member states then are
responsible for implementing the content of those agreements in national legislation (Little,
Reifman, Dietrick, 2015).
Consider this example: a dual-use product with multiple European suppliers combined with
American manufacturing is finally integrated and assembled in Europe and then exported
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to a non-European nation. The commercialization of this product would require compliance
with three different levels of regulations: national export control regulations, EU regulations,
and US export control regulations (Rosanelli, 2014).
5.9.3. The US Export Control Regime
For dual-use goods and technologies—items that have both commercial and military
functions—in the US, the applicable export control regime is the Export Administration
Regulations (EAR). The EAR refers to the export or re-export of dual-use items. Re-export is
defined as an actual shipment or transmission of items subject to the EAR from one foreign
country to another foreign country (Bureau of Industry and Security, 2015a). The
Department of Commerce - Bureau of Industry and Security (BIS) issues a list of controlled
items called the Commerce Control List (CCL) (Bureau of Industry and Security, 2013).
Entrepreneurs should carefully consider whether ideas, products or services are controlled
under the CCL to avoid potential fines and barriers to commercial success. It may be helpful
to note that this export control regime is relatively easy to comply with compared to its
sister regime, ITAR.
For military and defense related technologies, the applicable laws and regulations are
detailed in ITAR, which refers to the export and import of defense-related products and
services. Many space technologies are on the US Munitions List (USML), which is overseen
by the Department of State - Directorate of Defense Trade Controls (DDTC) (Department of
State, n.d.).
Figure 5.3 illustrates the process for acquiring an export license and provides important
information that individuals and companies need to know before exporting a product or
service. The E1 group is the shortlist of terrorist-supporting countries as defined by the US
Government.
The reason why the US Export Control regulation is shown as a case study is that US export
controls apply even outside the physical borders of the US.
US example: Virgin Galactic, a US company building technology for space tourism
and small satellite launch services, had to wrestle with ITAR restrictions to accept
non-US customers for its flights. The company is still barred from operating outside
of the US, but it is actively trying to obtain specific licenses to operate its
SpaceShipTwo from non-US launch sites (de Selding, 2017).
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Figure 5.3: US export control – key questions.
5.9.4. The EU Export Control Regime
The EU has several key differences from the US regarding export control. The movement
of a controlled item from one EU member state to another is not legally qualified as an
export, but as a transfer. Additionally, there is free movement of dual use items between
EU member states (European Commission, 2014). Items entering and leaving the European
market are subject to controls by the member states. National measures are frequently
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updated and available on the website of the Official Journal of the European Union
(European Commission, 2017).
The European equivalent to dual-use and civil items must comply with the Council
Regulation (EC) No. 428/2009, enacted in 2009. This list was recently updated by the
Commission Delegated Regulation (EU) 2015/2420 in 2015. Furthermore, Directive
2009/43/EC dictates specific requirements for the transfer of products related to defense,
with the list of controlled defense items in Commission Directive 2014/108/EU.
France: The French government imposes restrictions on companies that are
planning to export rocket technologies. In one example, the French authority
refused to export a rocket avionic suit to Italy, even though Avio, a prime contractor
of the Vega launcher, operated its launcher from French Guiana. As a result, Avio
contracted the development of the technology within Italian territory (de Selding,
2017).
Hire an export control expert to help navigate this complicated field.
All countries have export control regulations and they vary from one country to
another.
It is up to the exporter to know whether the product requires a license.
Regulatory bodies and legal counsel can assist in determining which licenses are
required and provide assistance in acquiring them.
Understand the CCL and USML.
Violating export control regulations can lead to fines, imprisonment, and the
denial of future export licenses.
US export control regulations have an extraterritorial scope; ITAR may apply to a
non-US company.

Questions the entrepreneur should consider


What is being exported?



Where is the product being developed?



Where is it going to be exported?



Who will receive the product or service?



What will be the end-use?



Will the startup interact with foreign persons or entities?

5.10. Intellectual Property (IP)
An understanding of intellectual property law and its potential protections is vital for any
startup. For many space startups working in the technology sector, technology IP is the
primary asset upon which entrepreneurs are able to raise capital. IP is also a powerful tool
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when building credibility with customers and business partners. An IP protection strategy
should be implemented early in the development of a space company.
IP refers to “creations of the mind, such as inventions; literary and artistic works; designs;
and symbols, names and images used in commerce” (WIPO, 2017). There are four types of
IP: patents, trademarks, copyrights, and trade secrets. Patents give an inventor exclusive
rights to manufacture, use, and sale of inventions. To be patented, inventions must relate
to an eligible subject, be new with respect to any other patented technology, be nonobvious, and should have a demonstrated practical application for the market (University
College Dublin, 2017). Trademark is a “distinctive sign that identifies certain goods or
services produced or provided by an individual or a company”. (WIPO, 2017, p.9) They are
incredibly important to brands, as some view their trademarks as the most valuable part of
their business. Copyrights are exclusive rights to copy and use original, creative works in
media. For startups, common examples of copyrightable materials include logos, software
and web pages. Trade secrets include “any type of information such as formulae, devices,
patterns, financial information, business plans, client lists, unannounced products, and so
on that an enterprise considers to be valuable and offers it an advantage over its
competitors” (Sheikh, 2017).
For patents and copyrights on software, in particular, having established IP is often seen by
prospective clients, partners, and investors as a signal of the product’s quality (Hsu and
Ziedonis 2013). It can even serve as a form of collateral for venture capitalists and banks
(Cao and Hsu, 2011). If companies lack formal IP, they may be considered less valuable than
IP-holding competitors potentially missing funding opportunities or acquisitions. Smart
entrepreneurs should also remember that legitimate trademarks, copyrights, and patents
have the potential to acquire exponential value over time and should be protected.
Establishing how each piece of IP is owned and protected is essential to avoid unnecessary
disputes and to ensure harmonious cooperation between actors within a startup
(Chesbrough, 2006).

5.11. Strategies for IP Protection
5.11.1. Trademark Protection
Entrepreneurs should determine what main components identify their brands and obtain
legal protection through trademark registration. After the registration process, companies
should use their trademarks in a legal manner while monitoring the market for possible
trademark infringement.
5.11.2. Patent Protection
Startups need to establish whether it makes sense to protect their technology through the
acquisition of patents, trade secrets or voluntary disclosure. Because patenting an invention
requires making the invention public, companies should consider how easy it would be for
others to “invent-around” their technology by copying and modifying it enough so as to
produce the same functionalities (Shane, 2001). Also, an astropreneur should consider in
which countries they want to file for patent protection, seeing as the patent process can
become expensive very quickly.
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5.11.3. Copyrights Protection
Key documents, including electronic data, and software may be carefully protected
through copyright. On the one hand, companies may declare the right by copyrights
registration. Additionally, they should monitor the behavior of copyright infringement, to
protect their competitiveness.
5.11.4. Trade Secrets Protection
Trade secret protection involves keeping a technology or idea secret. Many companies
accomplish this by limiting access to a few key employees and enforcing non-disclosure
agreements (NDAs) with investors, prospective clients, suppliers, and employees. Startups
often opt for this method of IP protection because it is typically cheaper and more efficient
than pursuing a patent.
5.11.5. Voluntary Disclosure
Voluntary disclosure is the act of publishing one’s IP information through papers or articles
so that no one else may claim to be the first inventor. Voluntary disclosure makes the
invention unpatentable, but it may also contribute to the spread of technology and the
creation of a new market or industry standard. (Peters & Thiel, 2010) When opting for
voluntary disclosure, an entrepreneur should choose an official channel which enables
them to enforce the publication date and the ownership of the idea in case of legal disputes.
5.11.6. Composite Protection
Composite protection involves a mix of the above methods for different parts of the IP
produced and may involve innovative business models paired with the IP (Chesbrough and
Rosenbloom, 2002).
Table A.2 in Appendix A lists all the organizations to apply for IP protection in different
countries.

5.12. Obtaining External IP
Rather than performing R&D in-house, companies can license-in to use IP developed by
third-parties as a basis around which to build a startup company. The advantages of
licensing-in include reducing the cost of R&D, gaining a patent portfolio, as well as building
relationships with inventors. Building a relationship with the IP owner or original inventor is
crucial to learn about the licensed technology and how to use it in the startup’s products
(Agrawal, 2006). The disadvantages of adopting this approach include the typically high
cost of obtaining access to external patents that usually include fixed up-front costs and
royalties depending on the number of products sold (Belingheri and Leone, 2015).
Organizations providing patents to startups currently include:


Universities, through their Technology Transfer Offices such as the Technology
Transfer Office at the John Mica Engineering and Aerospace Innovations Complex
at Embry-Riddle Research Park.
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Space agencies often have technology dissemination as part of their mandate and
may have benefits for startup companies such as lower or postponed licensing fees,
funding, or incubation.



Research Institutes, for example the Technology and Engineering Center for Space
Utilization from the Chinese Academy of Sciences, transfer their technology to spinoff companies.



Private companies are more difficult to find and may need to rely on technology
brokers to commercialize their technologies. For example, the Aerospace
Corporation advertises its technology solutions to external companies with the
intent to license out their IP.

5.13. Selling or Licensing-out Internal IP
IP can also be a means to gain revenue for startup companies (Arora et al. 2001). For
example, a company can sell the rights to non-competing firms operating in different
markets or to other companies with complementary assets that could add value to the
technology. Licensing-out can also be a good strategy to create an industry standard or
open new markets (Fosfuri, 2006), which could be done either with formally patented
technology or by offering services around specific know-how developed by the startup.
An entrepreneur should never underestimate the importance of IP nor wait too
long to protect the company's IP. The absence of IP will carry consequences,
which may include lowering the evaluation for investment and acquisition.
Before investing emotionally or financially in a brand, an entrepreneur should
consult the official trademark office online database and search for available
trademarks. If the search alone is inadequate, the entrepreneur should consult
with a professional trademark lawyer.
If a former employer or employee can claim ownership of an IP on which a
startup is basing its products or services, the startup will be perceived as riskier
and may lose investment opportunities (Johnson, 2012). The more successful a
startup is, the more potential there is for litigation filings.

5.14. Conclusion
In conclusion, this chapter elaborated on the basic legal frameworks with which space
startups must interact: corporate structures, space laws, export control, and IP. It discussed
how these legal frameworks impact space startups and the importance of companies
complying with them. Each subsection provided some advice, real world examples, and
warnings for dealing with legal issues. Astropreneurs creating space startups should have
a basic understanding of these legal concepts and seek professional help early on to avoid
encountering legal barriers.

59

6. We Have the Tools
6.1. Objectives


Learn what grant-based programs are available and when to consider them



Understand how to use the programs



Differentiate grant-based programs from other sources of funding



Understand the need for dynamic resources and toolkits



Become familiar with helpful resources, tools, and links.

6.2. Introduction
We will divide this chapter into two parts. The first one will introduce the reader to the
different funding and support programs. The second will provide an overview of the
resources available.

6.3. Space Related Programs
There are numerous sources of funds and support available through programs that do not
require equity or provide a direct financial return on investment. Many organizations are
willing to support the pursuit of ideas with a longer time to mature. This help can come in
many forms covering all aspects of launching a space company including: technical
expertise, access to facilities, assistance with additional fundraising, low-cost or free
working space, and access to business expertise. Here we will provide an overview of four
program examples. A more extensive—but not complete—list of programs and resources,
called the Treasure Map, can be found in Appendix B and our web tool.
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Table 6.1: Competition: Space Exploration Masters .
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Table 6.2: NASA Small Business Innovation Research (SBIR)/ Small Business
Technology Transfer (STTR) Programs .
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Table 6.3: ESA Business Incubation Centers (BIC) .
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Figure 6.1: ESA Business Incubation Centers - March 2016.
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Table 6.4: National Natural Science Foundation of China .
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6.4. Treasure Map of Resources
An entrepreneur has to expand their knowledge to different interdisciplinary fields. For this
reason, we decided to provide a list of resources and tools that can be helpful in the first
stages of entrepreneurship. We understand resources and tools as apps, web pages,
conferences, or organizations that can provide information and support, or perform
different tasks to achieve maximum efficiency with minimum difficulty. We call this list our
Treasure Map, because it navigates astropreneurs to the necessary resources.
A toolkit is a compilation of resources and tools entrepreneurs use to investigate, explore,
understand, execute, implement and operate a business. The tools highlighted in this
handbook represent a very small sample of tools available for the New Space startup. The
Treasure Map can be found in Appendix .

6.5. Conclusion
There are numerous programs and tools around the world to help space entrepreneurs in
their endeavor. The previous sections within this chapter highlighted a small sample of
possible tools and resources. The astropreneur is encouraged to use them and also share
their findings and experiences with the astropreneur.space website.
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7. Moral of the Story
7.1.

Objectives


Expose key lessons learned as described by active space entrepreneurs;



Provide a reminder and a basic method for assessing and implementing lessons
learned; and



Walk through a case study of the astropreneur web tool.

7.2. Lessons Learned
Space entrepreneurship can be challenging, especially with upstream businesses
operating in a competitive environment and capital intensive (Hackler, 2014). This
environment raises the stakes and increases the value of learning from the experiences of
those who have done it before, whether successfully or unsuccessfully. We sent a survey
to several space entrepreneurs to find out their lessons learned. Their recommendations
have been anonymized and classified into five categories: attitude; management and
execution, finance, technology, and market, customer, and product. The following
quotations are directly taken from the market survey.
7.2.1.

Attitude



“Stop waiting for the perfect time. It doesn't exist. Just start. Now. And run hard. And
if it fails - that's just fine, because you'll learn a lot from trying and you will waste
less time and money than if you try to wait or go slowly.”



“Have a north star, something that allows you and [your] team to be aligned around
that is currently out of your reach but achievable.”



“Align with the sustainable development goals. Take a look at the major problems
of the world, summarized well by UN’s sustainable development goals, and ask if
your startup is impacting one or more of these in a positive way.”



“It is possible to create new markets and new industries and has been done
throughout history.”



“Disrupt your status quo. Challenge yourself. Success will reign.”



“Never relent, never give up and keep pushing for good. Because it will come out
great at the end. Ad astra per aspera.”



“Failure is OK! Don't take no for an answer.”

7.2.2. Management and Execution


“Be familiar with financial principles.”



“Take the time to prepare [a] business plan and road map.”



“Make sure you have technical expertise [that] can support decision making.”



“Gather a complimentary skills team. Commitment and passion is more important
than funding.”



“Don't underestimate making a working prototype and MVP to validate your idea.”



“Start by doing extensive research to validate your idea, pivot if need be, [and]
understand that execution is way more important than ideation.”
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7.2.3. Finance


“People are irrational, but predictable. Investors are people.”



“Raise more money than your plan calls for.”



“Just keep evaluating your [financial] situation and go for it!”

7.2.4. Technology


“Make sure you have the technical expertise.”



“[Be] focused on [the] problem and bring some good R&D-based solution[s].”

7.2.5. Market, Customer, and Product


“Know who your target audience is and try to identify a launch customer.”



“Know your market [or] customers.”



“Focus on providing a concrete solution that responds to an immediate customer
need. This will result in tangible first incomes.”



“Find customers before you build anything.”

Life as an astrotrepreneur is intense with urgent issues that need to be addressed all the
time. It is important to periodically stop, step back from the day-to-day, evaluate the
lessons learned, and incorporate them into the processes going forward. There is no one
way to proceed as long the process works. The following are steps for a company to selfevaluate and implement lessons learned throughout development:


Schedule time to focus and plan a company evaluation, or improvement session, at
least once a quarter.



Identify the major challenges faced in the last quarter.



Analyze and evaluate how the challenges were solved.



Implement what worked well and reinforce those practices.

7.3. Web Tool Case Study
7.3.1.

Packing Your Bags

The TP was created based on two key assumptions. First, there is a growing interest in
creating startups in the space sector. Second, there is a need for supportive resources that
can directly help space entrepreneurs to increase their chances of success. Besides the
development of the handbook, we built a web tool to assist aspiring entrepreneurs in the
space sector.
7.3.2. Panorama of opportunities
Analyzing the market landscape is an important step to identify which companies are doing
similar activities to inform potential astropreneurs on how to position themselves in that
market. Within the target market, there might be potential partners and competitors which
offer complementary or competing services and products. The border between the two is
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often unclear and potential competitors might become partners and vice-versa. The
following list details other services that entrepreneurs might consult:


YCombinator helps entrepreneurs in developing ideas into valuable products. Their
website contains valuable information and background readings about the process
of creating a startup, in particular their startup school online course. There is a forum
that facilitates the information exchange within the large alumni network.
YCombinator organizes matchmaking days in which founders and investors get
together and pitch their ideas.



Entrepreneurship.org is an online resource by the Kauffman Foundation. It provides
information in the form of readings and videos on the relevant aspects of
entrepreneurship. The website has filter mechanisms for users to tailor the
information presented to their specific need.



The New York Space Alliance (NYSA) is a non-profit organization aiming to promote
entrepreneurship in the space sector. The organization addresses a global
community of astropreneurs. NYSA offers virtual acceleration, provides access to
educational material on space entrepreneurship, and promotes community
networking.



The Space Frontier Foundation organizes conferences targeted towards the
commercial space industry, during which current trends and challenges are
discussed. The foundation provides an informative newsletter on the trends in the
New Space sector.

The above resources are targeted at startups in general. The selling points of our web tool
are that it provides information specific to entrepreneurs in the space sector and its
affiliation within the ISU community. While accelerators provide information and offer a very
useful experience to put the entrepreneurial knowledge into practice, the information
contained in this web tool will be available regardless from the entrepreneur’s location.
7.3.3. Mind Your Business
The business model we would ultimately like to implement is a community-driven
resource, where prospective space entrepreneurs can connect to co-founders, employees
with technical expertise, consultants, and incubation or acceleration programs. According
to the data gathered from our survey, entrepreneurs especially highlighted the need for
funding and technical expertise.
As the market becomes more developed, many more services such as legal advice,
internationalization, communication, and branding could arise. For this purpose, we have
chosen to create an open tool to gain the maximum possible traction and growth in the
early stages. We have created a roadmap for future developments which can be found at
the end of this chapter, resulting in the business model shown in Figure 7.1. This business
model assumes:


A growing community of people who are interested in space entrepreneurship; and



Interest from this community in contributing to these topics online, creating
discussions and insights, and making a sustainable content platform.
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Figure 7.1: Business Model Canvas for 2019.

An MVP process will test these the target market and the important topics for the web
tool, see Figures 7.2 and 7.3.
Target Market
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Figure 7.2: Target market from survey.
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Figure 7.3: Survey results for important topics for the web tool.
Phase 1: We sent out a survey to the international space community to gauge interest and
identify the shortcomings of current resources for astropreneurs. The questions included
where and in which markets the entrepreneur was operating, as well as which resources
would be the most useful to provide through the web tool. In the first two weeks of the
survey, 37 replies were received. The results will be updated as we receive more replies.
Phase 2: The MVP version of the web tool will be released at the final presentation of the
TP project. We will examine the number of requests to download our report, requests for
contributions, and statistics and social media traction through Twitter, Facebook, and
LinkedIn.
7.3.4. Project Management Structure
We will have a flat management structure, with a group of volunteers producing content,
two coordinators, and a board of advisors (Figure 7.4). A core team of volunteers has already
come forward from the Astropreneurs TP. Additional volunteers will be invited from the
SSP17 group and, if needed, we will extend this group beyond the SSP participants.
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Figure 7.4: Envisioned astropreneurs.space organization structure.
The board of advisors will meet quarterly through a teleconference to:


Support and advise the management team on the execution of the roadmap;



Provide business insights and their perspective on key trends in the space
entrepreneurship field; and



Promote the web tool in their network.

The board is composed as follows at this stage: Gary Martin, ISU SSP17 TP co-chair; Norah
Patten, founder of Planet Zebunar and ISU SSP17 TP co-chair; and Elburz Sorkhabi, leader
at function(core). Invitations to Emeline Paat-Dahlstrom, Conor O'Sullivan, and Omar
Hatamleh have been sent.
The management team will be coordinating the overall development efforts and steering
the volunteers, as well as managing the relationship with the advisory board. At this stage
of development, the management team is composed of Paola Belingheri and Pedro
Coelho. The management team after SSP will be confirmed before the end of the program.
The volunteer team will require a minimum commitment of six months to the project and
will rotate in preparing weekly content—typically one article or piece of content every 1.5
months. They will also promote the web tool through their networks and in their regions.
The core volunteer team is composed of Adam Elkins, Daniel Sors Raurell, Fabiana Milza,
Emeline De Antonio, Helen Wexler, Jacopo Panerati, Marshall McKellar, Marta Lebron
Gaset, Michael Clanton, Niamh Higgins, Shafa Aria, and Timo Ruehl. The curators will be
topic experts willing to cooperate with the project and will provide further credibility to the
platform and the information provided. Figure A.1 in the appendix is a roadmap for the web
tool.
7.3.5. Money Matters
The initial costs for the web product development include purchasing the domain and
WordPress templates. The first phase consists of a traction-based approach, generating
revenue streams as explained below. To explore additional revenue streams, the web tool
must first gain recognition within the entrepreneurial community as a valuable resource.
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Potential revenue streams for the web tool include donations and advertisements as soon
as the fundamental legal structure is defined. Overhead is required to compensate for the
costs associated with building the legal foundation. We will create a crowdfunding
campaign as the community grows and we will look for grants to support project
development and scaling.
7.3.6. Rules of the Game
Astropreneurs recognize the IP rights of ISU and any further action will need close
communication with ISU management. A series of early stage conversations between both
parties indicate that the shared goals and enthusiasm will pave the way for an exciting
partnership for the future. One of the assets of the web tool is the Treasure Map, which
offers helpful information and resources. It will be a selling point to be able to provide
contacts within the community and beyond. This mutually beneficial feature will be highly
successful in attracting significant traffic to the platform.
To facilitate this service and the transfer of personal contact details, legal expertise within
the Astropreneurs team will need to be leveraged in the future. By crafting a suitable
privacy policy and adopting best practices, the Astropreneurs will ensure that personal
information is managed and secured appropriately.
The web tool and its content will be publically available during phase one and two as
described above. Keeping the information freely accessible and engaging is part of the
early phase strategy to gain and maintain a substantial portion of our target market.
Increasing traction of the web tool and revenue streams will require the definition of a
framework that defines how the resource will be managed. The project must be defined as
non-profit or for-profit. The management, in consultation with ISU, will decide within six
months after the initial launch of the website at the SSP17.
7.3.7. We Have the Tools
We will set up our initial platform in a flexible way. Rapid development and iteration will be
feasible and will enable future proofing for astropreneurs.
The domain name astropreneurs.space was acquired through the domain registry
godaddy.com and is currently hosted on the ISU servers. A WordPress template is
incorporated to structure the content. We performed Search Engine Optimization (SEO)
research to identify the most valuable keywords that should be harnessed to achieve
maximum traction with our key user base.
The structure of the web tool’s content mirrors the chapters of the handbook. In terms of
functionality, the web tool will incorporate a search function that enables quick access to
relevant information. Implementing a search function aligns with the philosophy of how the
handbook shall be used by the reader.
We developed an internal instruction manual on how our team shall upload and format the
web articles, guaranteeing uniformity and consistency of the content uploaded to the
webpage. This manual includes instruction on various posting types, how to write the titles
and the summaries, how to upload the images, how to put categories and tags, tones of
voice, and SEO.
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8. The Journey Begins
With The Galactic Guide for Space Entrepreneurship, we have taken the astropreneur
through the journey of starting a space company from packing your bags, to following the
rules of the game, and even providing a Treasure Map. We hope space entrepreneurs will
begin their journey of establishing their own startup with the resources and guidelines we
have provided. We not only want to help, we also expect to encourage space
entrepreneurship and collaboration between current and future astropreneurs. To all the
astropreneurs out there: be brave! There is no better time than now. It is not an easy journey,
but it is a very rewarding one. We also want to encourage visiting our website
astropreneurs.space, which will have a life after this handbook. The web tool will provide
resources, links, network opportunities, and updates on current subjects.
A group of volunteers from our TP will manage astropreneurs.space to keep the volunteer
and user community engaged. Do not miss the opportunity to be a part of it.
The journey begins now!
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Appendices
A. Additional Tables and Figures
Table A.1: Regulatory breakdown by space regimes.
Suborbital
Which legal
framework
applies?

Which activities
are affected?

Air and space law

In the US suborbital activities are under space law,
while in Europe this distinction is not clear

Particularities of
the legal regimes

Space Law
•
Outer space
•
No country has
sovereignty over
outer space
•
Launching state is
liable
•
No universal
standards

Deep Space

Terrestrial

Space law

Not subject to space
law

Launchers, satellites,
on-orbit manufacturing

Space mining
companies, on-orbit
manufacturing,

Processing of satellite
data, value added
services, GPS
applications,
integrated service to
enhance Earth services

Requires actors to:
License for launch,
operation, re-entry;
Register space objects;
Launch agreements
between contractors.
Waivers are usually
used between the
parties to clarify liability
issues;
Continuous supervision
by states

Space resource
utilization is currently
only possible in
Luxembourg and the
US.
The question if private
companies can have
property rights over
resources from space,
is an issue that is
currently discussed in
the UN. It needs to be
verified if such activities
are in compliance with
the OST

Data services might
cover areas of national
security interest, data
services require
permission from the
country

Space law

Suborbital tourism, stratospheric balloons,
pseudo-satellites, scientific experiments

Air Law
•
Airspace
•
States retain
sovereignty over
the airspace above
their territory
•
Aircraft operator is
liable
•
Safety, navigation
security are
internationally
regulated

Orbital
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Table A.2: Organizations and Authorities to apply for IP protection in different countries.
Countries

Patents

Trademarks

U.S

United States Patent and Trademark Office
（uspto.gov）

Europe

European Patent
Office
（epo.org）

Trademark Office of The State
Administration For Industriy &
Commerce of the People’s
Republic of China
(sbj.saic.gov.cn/sbsq)

China

Singapore

Intellectual Property Office Singapore ipos.gov.sg

protection and
Rest of World

WIPO
(www.wipo.int/por
tal/en/index.html)

Trade secrets

United States Copyright Office
（copyright.gov）

European Union Intellectual Property Office
euipo.europa.eu）

State Intellectual
Property Office of
the P.R.C
(www.sipo.gov.cn)

International IP

Copyrights

Copyrights protection center of
China
(www.ccopyright.com.cn)

The Madrid Protocol includes
92 countries in which you can
file a trademark at the same
time.

Individual country copyright
offices are found at
(www.wipo.int/directory/en/url
s.jsp)
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Preserve the secrecy by
confidentiality
agreements and other
agreements with
contractors and
employees

Figure A.1: Roadmap for the Astropreneurs web tool .

87

B. Treasure Map
Table B.1 Toolkits used in Chapter 2 Panorama of opportunities .
No.

Name of the
company

Website

Purpose

1.

NASA

spinoff.nasa.gov

Provides list of spin-off

2.

ISRO

isro.gov.in

Spin-off technology shared
with commercial market

3.

ESA

esa.int

Spin-off technology shared
with commercial market

4.

JAXA

aerospacebiz.jaxa.jp

Spin-off technology shared
with commercial market

5.

Space Job
Fair

spacejobfair.com

Provider of career tools and
job networking connections

6.

Satellite
show

satshow.com

Satellite fair

7.

Bengaluru
Space Expo

bsxindia.com

Global conference for space
sector, hosted by ISRO in
India annually

8.

Conference
on European
Space Policy

spaceconference.eu

European Space Strategy
and Policy Annual Event

9.

NRSC/ISRO

nrsc.gov.in

Annual user interaction meet
by ISRO

10.

DRDO/Govt
of India

aeroindia.in

Annual Aero India Show

11.

International
Space
University

isunet.edu

Annual Space Studies
Program

12.

International
Astronautical
Congress

iac-2017.org

Annual conference on space
technology

13.

Bhuvan

bhuvan.nrsc.gov.in

Provides free satellite data
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14.

ESA

spacedata.copernicus.eu

Provides satellite data

15.

NASA

data.nasa.gov

Provides satellite data

Table B.2: Toolkits used in Chapter 3 Mind Your Business.
No.

Name of the
company

Website

Purpose

Flagtheory

flagtheory.com

Managerial consulting and
Financial Advice

QuickMVP

quickmvp.com

Business modeling and
profitability tool

3.

Jobs to be
Done

jobstobedone.org/

A course on jobs to be done
by your products

4.

startupfinanci
almodel

www.startupfinancialmodel.co
m

Coaching for startups

5.

canvanizer

canvanizer.com

Business modeling

nodebb

nodebb.org/

Keeping customers up-todate with latest product or
service

aranca

aranca.com

Provides platform to build
customized blueprint of
business models

Zapier

zapier.com

Connects different app and
integrates data flow

Namely

namely.com

Provides HR & payroll service
and support for mid-size
companies

Gusto

gusto.com

Provides payroll and human
resources in signal platform

Docusign

docusign.ca/

Provides digital signature

ISO

iso.org/home.html

Develops and publish
international standards.

1.
2.

6.

7.

8.

9.

10.
11.
12.
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Buffer

buffer.com

Manages all social media
accounts in one, track
responses, schedule posts

Producthunt

producthunt.com

Searches the market for the
best new products daily

Hacker News

news.ycombinator.com

Sharing of products in
community-driven platforms

Namemesh

namemesh.com

Helps with company naming

17.

Survey
Monkey

surveymonkey.co.uk

Top survey software

Top Ten
Review

www.toptenreviews.com

18.

Gives reliable reviews about
several tools, services, and
products

Digital

digital.com

13.

14.

15.

16.

Provides web hosting, email,
payment platform,
crowdsourcing and general
web service

19.

20.

21.

Discourse

discourse.org

Online discussion platform

MailChimp

mailchimp.com

Helps with the creation of
marketing emails and
newsletters

Slack

slack.com

Messaging app specialized in
communication at the office.
It has different features to
improve communication
among a team

doodle.com

Helps with managing
schedule in different time
zones

worldtimebuddy.com

Helps with managing
schedule in different time
zones

22.

23.
doodle
24.

world time
buddy
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25.

asana.com

Project and task
management

typeform.com

Platform to conduct surveys
and collects customer
feedback,

Asana
Typeform

26.

Table B.3: Toolkits used in Chapter 4 Money Matters .
No.

Name of the
company

Website

Purpose

1.
2.

Angel List
Crunch Base

angel.co
crunchbase.com

3.

Deal room

dealroom.co

4.

Angel
Bank
accounts

angel.co

Fundraising
Fundraising
Provides data, analytics and
research on high-growth
companies for venture
capital
Provides human resources
Helps in managing offshore
bank account
Sends money to any bank
account abroad
Money transfer and
managing

5.

bankaccounts.io

6.

transferwise

transferwise.com

7.

xe

www.xe.com

Table B.4: Toolkits used in Chapter 5 Rules of Games .
No.

Name of the
company

Website

Purpose

1.

Lawtrades

lawtrades.com

Provides legal help

2.

Rocketlawyer

rocketlawyer.com

3.

ITU

www.itu.int

4.

Incorporations

incorporations.io

5.

SpaceLegal
tech

fxms-lab.com/sirius
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Helps in creating legal
documents, provides legal
advice
Allocates global radio
spectrum and satellite
orbits
Provides information for
tax structure, laws, and
treaties for 148 countries
and wealth manager
services
Provides legal help

6.

docracy

7.

lawpath

8.

Startup lawyer
Small
Business
Administration

9.

10.

ESA

11.

upcounsel

12.

13.

14.

Bureau of
Industry and
Security, US
US
Department of
State
U.S.
Commercial
Service

docracy.com
lawpath.com.au/legaldocuments/co-founderagreement
startuplawyer.com
sba.gov/business-guide
emits.sso.esa.int/emitsdoc/e_support/GCE/ESAREG-002_GCC.pdf
upcounsel.com/employmentcontract-template

Provides open legal
documents like equity
agreement template
Provides founders
agreement template
Help with legal issues
Provides information on
business management
General clauses and
conditions for ESA
contracts
Provides legal templates

bis.doc.gov

Provides contact details of
regulatory bodies

www.pmddtc.state.gov

ITAR information

www.buyusa.gov

US Export Assistance
Center

Table B.5: Toolkits used in Chapter 6 We Got Tools.
No.
1.

2.

Name of the
company

Website

Purpose

Founder
Institute

fi.co

Catapult
Satellite
(Application
division)

sa.catapult.org.uk

Starburst

starburst.aero

Aifforum

aifforum.com

3.

4.
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Training on startup structure
Mentor support for growth.
Works as accelerator
Helps organizations benefit
from satellite technologies
and bring together multidisciplinary people
Provides access to global
seed funding from the top
business angels and venture
capital firms
Forum for intellectual
knowledge exchange, spinoff.
Development of
internationalization

5.

Stripe Atlas

Helps with the steps of
creating an Internet business

stripe.com

Table B.6: Toolkits used in Chapter 7 Moral of the S tory.
No.

Name of the
company

Website

Purpose

1.

fiverr

fiverr.com

2.

99designs

99designs.ie

3.

Topal

toptal.com

4.

AmazonMechanical
Truck

mturk.com

5.

Upwork

upwork.com

Outsourcing of services
Design services for logo,
website etc.
Provides services of
developers, designers and
finance expert
Gives businesses access to
a diverse, on-demand,
scalable workforce
Offers services in the field
of programming,
designers, writers,
customer support
representatives.
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C. Compliance Matrix
Table C.1: Compliance Matrix
Task Requirement or Subject

Fully
Partially
Not
Compliant Compliant Compliant

Relevant
Chapters and
Deliverables
Ch.1; Ch.2

O-1. Identify and prioritize the
success criteria of entrepreneurial
companies in emerging space
markets.

✔

O-2. Characterize the economic
requirements, potential
outcomes, and prospects of
space activities in different space
regimes and their influence on
small-scale startup activities.

✔

O-3. Understand the factors that
accelerate and inhibit startup
success by interacting and
discussing with successful space
entrepreneurs.

✔

Ch.6; Ch.7

O-4. Create a web resource that
can shepherd new players
through the process of setting up a
successful company.

✔

Ch.7.3;

T-1. Develop business plan
templates
for
NewSpace
companies, taking advantage of
the
information
gathered
throughout this TP.

✔

Ch.3.5

T-2. Describe methods of ideation
and innovation that will help
entrepreneurs develop their ideas
into a workable proposal.

✔

Ch.3; Ch.4; Ch.5;
Ch.7;

T-3. Provide a basic foundation of
knowledge to help guide a new
company.

✔

Ch.3; Ch.4; Ch.5;
Ch.7; web tool

T-4. Develop a “How To” online
application to support the setup
of a space company from A to Z,
identifying what are the basic

✔

web tool

literature review

Ch.2; Ch.3; Ch.5
literature review

web tool

literature review
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requirements and attributes of a
successful company.
T-5. Create example space
companies
to
test
the
thoroughness of the developed
web tool

✔

web tool

T-6. Establish a roadmap and
engage the stakeholders for the
ongoing maintenance of the online
resource

✔

Ch.7.3; Appendix
A; web tool

T-7. Highlight lessons learned
from failed attempts to start space
companies so that mistakes are
not repeated

✔

Ch.7.2
literature review;
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