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FOREWORD

Foreword

The OECD publication The Space Economy in Figures: How Space Contributes to the Global
Economy provides an original overview of the global space sector.

This report is the fourth in a series of OECD publications dedicated to the space economy
(previous reports were published in 2007, 2011 and 2014). In a little more than a decade,
the space sector has experienced considerable development throughout the world, with
greater impacts on the larger economy boosted by both globalisation and digitalisation.
It is also on the verge of significant changes, with new commercial space systems - from
satellite broadband constellations to spaceflight — becoming operational.

This latest publication documents these trends using original indicators from public
and private data sources, highlighting the growing importance of space activities for
the economy, social wellbeing and science. Furthermore, it provides lessons-learned for
policymakers in how space technologies can be linked to socio-economic impacts. As well
as updating existing OECD indicators, this new edition showcases newly-established OECD
indicators, leveraging close co-operation across relevant policy areas in the OECD and with
the ever-growing space community. These indicators include measures of space projects
and official development assistance, bibliometric data used as proxies for innovation, new
broadband indicators, and new datasets that contribute to extended country profiles.

The report includes seven chapters covering major trends in the space sector plus
country-specific profiles of recent developments. The chapters are:

® The ongoing transformation of the global space sector (Chapter 1). This chapter provides
an introduction to the transformation of the global space sector from three different
angles: reviewing institutional and private investment trends, examining evolutions of
the space economy, confronting current hype and market realities, and finally focusing
on global space innovation activities (using proxies such as bibliometrics and patents).

® The returns from space investments (Chapter 2) examines three different approaches
to how space investments can be linked to socio-economic impacts. An assessment
of the types of benefits derived from space programmes are first provided, based on
an international literature review. In addition, new OECD indicators on the growing
role of space applications in official development assistance projects (ODA) are
presented for the first time. Finally, the growing relevance of technology transfers and
commercialisation from the space sector to the wider economy is highlighted.

® Remedying the gender gap in a dynamic space sector (Chapter 3) provides a brief overview
of employment in the space sector. It also presents one of the first exercises at the
international level to present indicators to evaluate the space sector from a gender
perspective. It provides exploratory indicators on government space agencies, higher
education institutions and the private sector as well as female tertiary education
enrolment and graduation statistics in space-related fields.

® Digital (r)evolution in manufacturing and in the production of space systems (Chapter 4)
examines how digitalisation is affecting the space sector, with a focus on key
developments in satellites and space launchers. It also identifies possible emerging
space activities (space tourism, in-orbit servicing, space mining and resources
extraction).

® Space exploration and the pursuit of scientific knowledge (Chapter 5) reviews recent
developments in space exploration and space sciences, the progress made in human
spaceflight missions, as well as the growing challenges posed by space debris.
It presents some key missions planned for the next decade and highlights specific
trends, such as the rise of citizen science and crowdsourcing.
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® A new satellite communications environment (Chapter 6) briefly reviews the state of
play in satellite communications. For decades, satellite communications have been
the fastest growing commercial space market, driving innovation and growth along
the space sector’s value chains. New technologies, business models and consumer
behaviours are disrupting markets (e.g. television, backhaul, broadband and internet
of things), with impacts throughout existing value chains. In addition, specific policy
issues, particularly related to spectrum allocations, may bring further uncertainties.

® Bringing space down to earth (Chapter 7). The last chapter focuses on the growing
volume and variety of satellite data and signals, and how they affect downstream
applications such as weather and climate monitoring, earth observation and satellite
positioning, navigation and timing. Building on advances in analytics and machine
learning, ecosystems of innovative start-ups are using satellite data and signals in
original ways and developing brand new products and services.

@ Finally extended country profiles are provided with new indicators, featuring members
of the OECD Space Forum, as well as selected invited economies.

This publication is based on research and analytical work conducted by the OECD Space
Forum Secretariat in the Science and Technology Policy Division, within the Directorate for
Science, Technology and Innovation (STI). These activities fit into the broader programme
of work of the OECD Committee for Scientific and Technological Policy (CSTP), under the
direction of Dominique Guellec. The publication was prepared under the guidance of
Claire Jolly, Head of Unit, with support in conducting research and analysis from Marit
Undseth, Policy Analyst, Mattia Olivari, Economist, and events’ organisation and editing
from Chrystyna Harpluk, Project Coordinator. Editorial assistance was provided by Angela
Gosmann, STI Publications, and Jennifer Allain, Editor. Sylvain Fraccola, also from STI,
provided support with country profile graphics.

The indicators in this report build on data regularly provided by member countries’
authorities and on data available from other OECD and international sources. The data
primarily come from official sources (such as OECD databases, statistical offices, national
space agencies). In some cases data are sourced directly from industry. The published
indicators have been chosen based on the reliability and timeliness of the required data.

The team particularly thanks the institutions that are members of the OECD Space Forum for
providing information, data and comments instrumental to the preparation of this report.
We also thank the representatives of industry, small businesses, academia, ministries,
and national delegates from the OECD Committee for Scientific and Technological Policy,
who contributed substance during interviews and many OECD Space Forum workshops
(see acknowledgements section).
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Abbreviations and acronyms

ADB Asian Development Bank

Al Artificial intelligence
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AIS Automatic identification system

ASI Agenzia Spaziale Italiana

AWS Amazon Web Services

BGAN Broadband global area network

BRIC Brazil, Russian Federation, India and China

BRIIC Brazil, Russian Federation, India, Indonesia and China

BRIICS Brazil, Russian Federation, India, Indonesia, China and South Africa

C3s Copernicus Climate Change Service

CAST China Aerospace Science and Technology Group
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CM-SAF Satellite Application Facility on Climate Monitoring
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CPOM Centre for Polar Observation and Modelling

CSA Canadian Space Agency

DBS Direct broadcasting satellite
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DTH Direct-to-home satellite

DWD Deutcher Wetterdienst
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EPO European Patent Office

ESA European Space Agency

ESOC European Space Operations Centre
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FAA Federal Aviation Administration

FTE Full-time equivalent

GAGAN GPS-aided GEO augmented navigation

GBAORD Government budget appropriations or outlays for research
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GCOS Global Climate Observing System
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GLONASS Global Navigation Satellite System

GPS Global Positioning System
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International Development Bank

Institut National de la Statistique et des Etudes Economiques
Indian Space Research Organisation

International Space Station

International Telecommunications Union

Japan Meteorological Agency

Japan Aerospace Exploration Agency

Japan Patent Office

Korea Aerospace Research Institute

Korea Augmentation Satellite System

Korean Intellectual Property Office

Korea Meteorological Administration

Koninklijk Nederlands Meteorologisch Instituut

Low-Earth orbit

Land Information New Zealand
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Executive Summary

Space activities are expanding globally, with a record number of countries and commercial
firms investing in space programmes. Ever more down-to-earth activities are derived
from satellite signals and data, contributing to new economic activities often far removed
from initial investments in space infrastructure. Digitalisation is transforming space
manufacturing activities, downstream space applications and even space exploration.

This OECD report The Space Economy in Figures: How Space Contributes to the Global Economy
documents these emerging trends using original indicators, highlighting the growing
importance of space activities for the economy, social wellbeing and science. It further
offers lessons learned to policymakers on fostering socio-economic impacts.

The transformation of the space sector

Never before has there been so much interest in the space sector, with satellites in orbit
registered in over 80 countries and ever growing public and private investments.

® Public space budgets reached an estimated USD 75 billion in 2017 (a figure expected to
grow further in 2018) - their largest amount since the Apollo era in the 1960s. The United
States has the highest budget in absolute terms (accounting for more than half of the
total), followed by The People’s Republic of China (hereafter “China”), Japan and France.

® Promising innovations and new space technology systems are coming of age, attracting
much attention and increased public and private capital - small and micro satellites,
mega-constellations of hundreds of satellites, small launchers, broadband and internet-
of-things from space, commercial human spaceflight, to name a few. In this context,
the space economy is projected to grow, although probably at a slower pace than recent
years, as markets expand and activities become more interconnected with terrestrial
systems and consumer products.

@ Start-ups in all segments of the space sector continue to emerge with over 500 small
companies, particularly in the United States, but also in Europe, Japan, China and India,
created in the past four years. Some of these start-ups aim to provide new launch
capabilities, innovative Internet-of-Things services via small satellites, or new forms of
data analytics. Although many still need to bring their products to market, one of their
strongest impacts so far has been to spur innovation and encourage larger aerospace
incumbents to begin to adapt their business practices to the new environment.

@ Digitalisation is increasingly impacting the entire space sector, from incumbents to
newcomers. Science, research and development (R&D), manufacturing and production
processes are all being disrupted. In industry, digitalisation is creating new opportunities,
with the introduction of lean manufacturing processes, vertical integration of end-
to-end products and services (e.g. from satellites all the way to ground terminals), as
well as with the first assembly lines for the mass production of small satellites. The
development of 3-D printed components for satellites and rockets are becoming the
norm for both large and small aerospace manufacturers. Cost- and time efficiencies
are expected to sift into the entire space sector’s value chains.

Further shake-ups expected in the space sector
In view of accelerated digitalisation trends affecting all parts of the economy, the structure
of the space industry itself seems to be on the verge of a shake-up, with new challenges to
overcome:
® Changes in customers’ appetites for digital products, from satellite television to
geospatial services, could have strong impacts on many existing commercial space
service providers if they position themselves correctly. For example, the business
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models of many of the planned constellations of one hundred plus satellites — key to
the space sector’s ability to realise the benefits of the continued digitalisation of the
rest of the economy - are still to be proven. Despite this launches for at least twenty
such constellations are planned in the next six years.

® Stronger competition across the sector may lead to increased concentration and/
or multiple exits in certain segments of the value chain, creating both winners and
losers. This applies to commercial markets already at the centre of major disruptions
such as satellite communications, but also the much larger and traditionally captive
institutional space markets in North America, Europe, and Asia.

® Competition from terrestrial providers of services in space downstream markets is
becoming more tangible (e.g. fibre and 5G mobile systems with spectrum issues).

@ Finally, one crucial unknown in the near future, for all space activities, is linked to
the accumulation of debris in orbit, representing millions of objects, where a single
accident could have catastrophic cascading consequences for the entire space
economy.

Policy actions for a globalised space sector

As the space sector is transformed in the face of continued digitalisation, policymakers
play an important role in enabling the transition for existing firms while at the same time
fostering innovation and entrepreneurship. In order to reap the full benefits of existing and
future space activities and to ensure sustainable and equitable growth, policy actions in
four different areas are recommended:

® Increase government use of commercial services, via procurement and co-funding
mechanisms. Institutional space budgets still represent a key driver for commercial
space activities, with public administrations already acting as funders or anchor
tenants of many commercial space services. As capabilities from the private sector
grow, government can make more extensive use of commercial space services for
increasingly sophisticated tasks.

® Map national space economies in cooperation with national statistical offices, industry
associations and/or private contractors. All countries and firms have the opportunity to
participate and benefit from the space sector’s global value chains. Governments that
fund space programmes should better track who is doing what in the space industry
and beyond, via regular industry surveys and analysis of existing administrative data.
This includes mapping the many actors along the value chains of their national space
economies.

® Further address human resources needs of the space sector, particularly in view
of current digitalisation trends that will increase competition for talent, and the
still significant gender gap in space-related higher education and employment.
Programmes to promote fair participation in the space sector would benefit from
thorough maps of gender employment, in order to track, evaluate and compare
different initiatives.

e Identify solutions to mitigate space debris, through international cooperation,
regulation and technology development, especially as the next three years could see
a tripling in the number of satellites in orbit.
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Key facts and figures on the space sector

® Public space budget have reached their largest amounts since the 1960s and the
Apollo era, at an estimated USD 75 billion in 2017, with the United States accounting
for more than half of the total budget, followed by China, Japan and France.

® Returns from investments in space programmes take many shapes. In the case of
space applications, such as telecommunications and earth observation, top benefits
include efficiency gains, cost savings and cost avoidances. Many of these occur in the
following domains of application: government services, defence, transport, weather,
environmental management and climate change monitoring.

® In view of their positive impacts in developing countries, space applications have
become increasingly part of official development assistance (ODA) projects. Top
space-related ODA contributors include France, the United States, Japan, The
Netherlands, Norway, the United Kingdom, and Canada.

® In Europe and North America, women account for slightly more than 20% of space
manufacturing employment and some 10-15% of aerospace engineers. The share of
women graduates in aerospace engineering remains low in many OECD counttries,
despite government and private sector efforts.

® A record number of space exploration missions are planned in the next five years:
more than 15 missions to the Moon by eight different space agencies (with even
commercial missions), at least six missions to Mars, and two to reach asteroids.

® 2018 saw the highest number of orbital launches conducted since 2000 (114 launches).
More than 60% of which took place in either the United States or China. With
21 rockets launched in 2018, SpaceX broke the record of annual launches conducted
by one company.

® The past five years have seen exponential growth in the number of launches of very
small satellites, with almost 900 satellites launched in the 2014-18 period.

® By 2020, four global navigation satellite systems (GNSS) should be fully operational
(US, Russia, Europe, China) and three regional ones are in the process of being
rolled out (India, Japan, South Korea). Already more than 60% of devices around the
world can receive two or more GNSS signals, and almost all new smartphones are
equipped with multi-signal chipsets and receive positioning, navigation and timing
information.

® Satellite broadband grew steadily over the last decade. The total number of
subscriptions rose from around 1.2 million in 2008 to above 5.2 million in 2017.
Developers of several very large satellites constellations aim to provide commercial
broadband services to the entire world by 2023-24.

® With cable TV still the leading technology for television broadcasting globally, and
new mobile television services being rolled out, around five in every 100 inhabitants
worldwide have a satellite TV subscription in 2017, rising from 1.5 in 2008 (with a
majority in OECD countries).

® More than 50% of the essential climate variables rely on satellite data. Earth
observation and weather satellites contribute information to manage both land and
ocean activities, and they provide crucial data for weather forecast models as well.

® Atleast seven organisations are investing in commercial suborbital and orbital space
tourism activities, to start in the next five years. Two companies could be offering
their first suborbital activities as early as 2019-20 (Virgin Galactic, Blue Origin).

® Since the start of the space age, more than 5 200 rockets have been launched and
7 500 satellites placed in orbit. Around 1 200 satellites are currently operational
today flying in the midst of debris, representing around 29 000 space objects
measuring more than 10 centimetres, with an estimated 167 million objects under
10 centimetres.
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Chapter 1

THE ONGOING TRANSFORMATION
OF THE GLOBAL SPACE SECTOR

This chapter provides an introduction to the ongoing transformation of the global
space sector. It first provides a review of institutional and private investments,
which are generally on the rise around the world. Governments remain today
the main investors in space activities, via procurement and grant mechanisms,
but long-term civil space research and development budgets show signs of
slowing in some countries. The chapter examines the evolution of the space
economy, confronting current hype and market realities. Focussing then on space
innovation (using proxies such as bibliometrics and patents), a new landscape
of innovative space activities is slowly appearing, demonstrating the ongoing
globalisation of the sector. Finally, two policy approaches to better assess and
support a transformed space sector are proposed.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such
data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the West

Bank under the terms of international law.
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1. THE ONGOING TRANSFORMATION OF THE GLOBAL SPACE SECTOR

Institutional and private investments on the rise around the world

Worldwide, governments are the main investors in space activities, via procurement and grants
mechanisms to public agencies, research institutes, universities and the private sector. But in only
five years the global landscape for space activities has evolved, with new countries investing in space
research and development, and getting involved in global value chains. Private funding of commercial
projects has also grown, with unprecedented private capital flows in the space sector from angel and
venture capital investments.

Institutional funding of space programmes

Public investments represent the bulk of funding in space activities, reaching almost USD 75 billion
in 2017 (and still growing in 2018), as compared to an estimated USD 52 billion in 2008. Governments
invest in space capabilities to support national security and governance objectives (e.g. being able to
map and monitor resources from space), but also broad socio-economic motivations, and scientific
capacities’ development (see Chapter 2 on the impacts of space investments).Countries with space
programmes have moved from being a very exclusive club relying on their strong defence and aerospace
industries, to a much wider group of developed and developing countries, with very diverse capabilities.

In only a decade, the number of countries with a satellite in orbit have increased from 50 in 2008 to
82 in 2018 (Figure 1.1). The satellites considered are of course very different in their specificities and
may involve very little national technical expertise, ranging from large multi-ton telecommunication
satellites purchased on the international market to very small cubesats built in local universities. But
the possibility to have one’s satellite in orbit, registered with one’s own national administration, has
never been so affordable (OECD, 2016[1]).

Figure 1.1. More than 80 countries with a registered satellite in orbit

Number of countries with a satellite in orbit (launched via a third party or independently between 1957 and April 2018) and number of countries
having launched a rocket successfully
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Since the first OECD report on the space economy in 2007, some twenty new countries have also
started investing in original space programmes and supporting private endeavours, with distinctive
and symbolic projects. They include, for example, the United Arab Emirates’ planned Mars mission,
New Zealand’s successful small launcher, Luxembourg’s asteroid mining programme, or Israel’s lunar
mission. Most of these programmes are not starting from scratch (i.e. Luxembourg has been a member
of the European Space Agency since 2005 and is the home of the second largest commercial satellite
communications operator, Société Européenne des Satellites, SES Global), but some of the recently
announced programmes have taken the space community by surprise. This includes Luxembourg’s
SpaceResources.lu initiative to develop technologies and competencies for the exploration and use of
resources found on near earth objects. This has even led to a renewed interest amongst diverse legal
expert groups to consider the international implications of space mining. The United Kingdom (UK)
has also recently modified its regulatory framework for commercial space activities with the Space
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1. THE ONGOING TRANSFORMATION OF THE GLOBAL SPACE SECTOR

Industry Act 2018. It enables small satellite and suborbital activities to launch directly from UK territory.
Several spaceport locations across the UK are under consideration (UK Department for Transport,
2017[2]). Rapid developments are also occurring in Africa, where many countries are developing their
own space programmes (Box 1.1).

Box 1.1. Space activities in Africa

Space activities in Africa have picked up significantly since 2000. The continent now counts
some 14 space agencies or administrations, half of which were established in 2010 or later. Eight
countries, Algeria, Angola, Egypt, Ghana, Kenya, Morocco, Nigeria and South Africa, have registered
satellites into orbit (often procured on the international satellite market), with the majority of
satellites launched in the last ten years (Figure 1.2).

Figure 1.2. Space activities in Africa

As of March 2019
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Sources: Based on UNOOSA (2019[3]) Outer Space Objects Index and Space in Africa (2018[4]) https://africanews.space.

In terms of institutional funding, Nigeria and South Africa have the largest space budgets, estimated
in 2017 at some USD 29 million for the Nigerian National Space Research and Development Agency
(NASRDA) and USD 23 million for the South Africa Space Agency (SANSA).

Africa is also one of the key recipient regions of space-related official development assistance,
with more than USD 200 million committed to projects between 2000 and 2016, mainly addressing
environmental management, forestry and telecommunications (Figure 1.3) (see also Chapter 2).

Figure 1.3. Official development assistance projects in Africa
Main purpose of projects, as a share of total space-related ODA commitments to the region.
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Source: Calculations based on OECD-DAC database (2018).
A recent development was the 2018 launch of the Africa Regional Data Cube, which provides easily
accessible earth observation data for five African countries (Ghana, Kenya, Senegal, Sierra Leone

and Tanzania). The data cube was developed by the Committee on Earth Observation Satellites
(CEOS) in partnership with several public and private actors.
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Global institutional space funding in 2017 reached USD 75 billion, a conservative estimate (i.e. based
on 49 selected countries with the larger space programmes). Overall, the institutional funding of the
largest space programmes remained stable or increased slightly, while most medium and smaller
programmes have increased in real terms, and as a share of GDP.

The United States remains the largest space power, building on decades of annual multibillion dollar
investments in space programmes. Other countries have developed advanced space programmes, with
a wide portfolio of activities, also following decades of investment at much lower levels (e.g. France,
Germany, Italy, Canada). In parallel to national programmes, the European Space Agency is an excellent
example of how European countries have worked together to build up industrial capacity and create
regional value chains for their national space industries (Box 1.2). In the past few years, the European
Union via the European Commission has also taken a much larger investor role in the European space
industry. Already in charge of the Copernicus earth observation programme and the Galileo navigation
satellite programmes, the European Commission is taking a leading role in satellite communications,
with the EU GovSatcom initiative. Between 2014 and 2020, it should invest over EUR 12 billion in space
activities. With over 30 satellites planned in the next 15 years, the European Union is expected to be
the largest institutional customer for launch services in Europe (De Concini and Toth, 2019[5]).

Box 1.2. R&D and innovation at the European Space Agency

The European Space Agency is a major success story in international co-operation. Created in 1973
with ten founding members, it now counts 22 members, and with a 2017 budget of EUR 5.8 billion,
including third-party programmes (USD 6.5 billion - almost 0.04% of European GDP), it represents
one of the most active space agencies in the world, with a portfolio covering a wide range of
space activities, from science, research and development (R&D) programmes to supporting space
entrepreneurs (Figure 1.4).

Figure 1.4. ESA’s budget at a glance
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Constant EUR (2010)

EUR million USD million Share (%)
6000 - 4 7000 27

= ~ —=- 6000
5000 I /
4000 |7 N ———>7 Sy 19 g
3000 L7 4000

3000 11 9
2000 | 2000 21 6 | 6
1000 | 1000
0 1 1 1 1 1 1 1 1 1 0
O O 0 AN S > L6 2o QA
P ST ST T S

Note: Budgets include third-party programmes.

ESA funds R&D at all stages of technological readiness. Early stage R&D is funded through the
Basic Technology Research Programme (about EUR 65 million per year), whereas the General
Support Technology Programme (GSTP) and ARTES (telecommunications) programmes aim to
convert promising concepts into mature products, working with industry. Funding for the five-year
GSTP programme for 2013-17 amounted to more than EUR 600 million (Figure 1.5). ESA is also
supporting the emergence of start-ups through its active network of business incubation centres
(BICs) in 17 member states.
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Box 1.2. R&D and innovation at the European Space Agency (cont.)
Figure 1.5. ESA’s General Support Technology Programme funding
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Source: European Space Agency (2016), GSTP 1993-2017, http://www.esa.int/spaceinimages/Images/2016/11/GSTP_
Infographic.

Institutional space budgets fund a large range of activities in space research, development and
applications in both civilian and military domains. Budgets are often spread across several government
agencies, which makes them difficult to track in national accounts. The estimates provided here should
therefore be considered as conservative. Figure 1.6 illustrates trends in institutional funding for a
selection of OECD countries and partner economies. Although the past five years have generally been
a period of tightening government budgets, space budgets have remained relatively resilient to cuts,
with growth taking place both in countries with large, established space programmes and in countries
with smaller programmes. In Europe, contributions to the European Union programmes Galileo and
Copernicus, account for some of these budget increases, but in some cases they also reflect targeted
government strategies. Meanwhile, the Russian Federation has seen significant space budget cuts in
recent years, following the fall in commodity prices.

Still more growth in institutional funding is expected, although at very different scales depending on
national situations. The United States is significantly increasing government funding to both civil and
military space programmes. As an illustration, the US Air Force could invest some USD 44 billion over
five years in space systems (mainly R&D) between 2018 and 2023 (Erwin, 2018[6]). Luxembourg is setting
up an ambitious space programme, investing EUR 238 million (USD 263 million) over the 2017-21 period,
half of which will be dedicated to public and private research (Luxembourg Ministry of Finance, 2017[7]).
Countries with emerging programmes are also investing in space activities, with New Zealand and
Australia, which established space agencies in 2017 and 2018, respectively. New Zealand has set aside
some NZD 20-30 million (USD 14-21 million) over the next three years for the space agency and a new
space technology research centre. The Australian 2018-19 budget announced funding of AUD 26 million
(USD 20 million) over four years to the Australian Space Agency, and AUD 15 million (USD 11 million)
to an Australian business support scheme.

Box 1.3. Surfing on the wave of New Space: New Zealand

New Zealand is a new and dynamic actor in the space sector with a focus on harnessing the
miniaturisation and lower launch costs that characterise the ‘New Space’ paradigm shift in
order to achieve a range of economic development, science and innovation, and social and
environmental goals.

New Zealand is facilitating the creation of a local space industry to help solve some of the world’s
most pressing issues, such as climate change, illegal fishing and responding to disasters. As
well as the spillover benefits of space R&D, New Zealand views space as an opportunity to raise
productivity in its traditional sectors — such as through precision agriculture - as well as develop
a globally competitive domestic space industry.
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Box 1.3. Surfing on the wave of New Space: New Zealand (cont.)

To achieve this, New Zealand has established a responsible regulatory regime that balances
international obligations and preservation of the space environment while also matching the
pace at which the New Space industry is moving. [The Outer Space and High-altitude Activities
Act (OSHAA), passed into law in July 2017, regulates orbital launch vehicles, launch facilities and
satellites, as well as high-altitude vehicles (excluding high-altitude vehicles used for weather and
atmospheric monitoring and educational purposes).]

Already host to the world’s first fully private orbital launch facility, New Zealand is committed to
facilitating the development of a local space ecosystem. Its priorities are developing its small-sat
launch industry, high-tech manufacturing, data analysis and integration, application development,
and ground stations, including space situational awareness.

Source: New Zealand Ministry of Business, Innovation & Employment / Hikina Whakatutuki.

Figure 1.6. Evolution of space budgets for selected countries
Adjusted for inflation with constant national currency and constant 2010 USD, 2008-17

Constant local currency

Canada
CAD million USD million
450 450
400 400
350 = = 350
300 == ———— 300
250 e 250
200 200
150 150
100 100
50 50
0 L L L L L L L L L O
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Germany
EUR million USD million
1600 1800
1400 —— —t 1600
1000 1200
1000
800
800
600 600
400 400
200 200
0 L L L L L L L L L 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Japan
JPY million USD million
400000 4500
350000 _—— 4000
300000 —= == == 3500
250000 | — ~--— 3000
2500
200000
2000
150 000 1500
100000 1000
50000 500
0 L L L L L L L L L 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Mexico
MXN million USD million
o
4000 300
o
2500 200
o
100
1000
500 50
0 L L L L L L L O
2010 2011 2012 2013 2014 2015 2016 2017

22

— — — (onstant USD
France
EUR million USD million
2500 3500
2000 3000
I N — — -
1500 . ST T T e~ - %0
2000
1000 1500
1000
500 500
O L L L L L L L L L 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Italy
EUR million USD million
1000 1200
RES 1000
500 TN N |
600 7
600
400 400
200 200
0 L L L L L L L L L 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Korea
KRW million USD million
800000 700
700000 600
600000 500
500000 =
400000 4 ggg
300000 —
200000 200
100 000 100
O L L L L L L L L L 0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Netherlands

EUR million USD million
200 300
250
150 = N /'\\
ANG NN 200
100 M S_ T 150
100
50
50
0 1 1 1 1 1 1 1 1 1 0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

THE SPACE ECONOMY IN FIGURES: HOW SPACE CONTRIBUTES TO THE GLOBAL ECONOMY © OECD 2019



1. THE ONGOING TRANSFORMATION OF THE GLOBAL SPACE SECTOR

Figure 1.6. Evolution o