Yearbook on Space Policy

Cenan Al-Ekabi
Stefano Ferretti Editors -

@ESPI N
European Space Policy Institute @ Sprlnger



Yearbook on Space Policy

More information about this series at http://www.springer.com/series/8166


http://www.springer.com/series/8166

Yearbook on Space Policy

Edited by the
European Space Policy Institute

Director: Jean-Jacques Tortora

Editorial Advisory Board:

Genevieve Fioraso
Gerd Gruppe
Pavel Kabat

Sergio Marchisio
Dominique Tilmans
Ene Ergma
Ingolf Schidler
Gilles Maquet
Jaime Silva
Per Tegnér



Cenan Al-Ekabi ¢ Stefano Ferretti
Editors

Yearbook on Space Policy
2016

Space for Sustainable Development

@ Springer



Editors

Cenan Al-Ekabi Stefano Ferretti

European Space Policy Institute European Space Policy Institute
Vienna, Austria Vienna, Austria

ISSN 1866-8305 ISSN 2197-9405 (electronic)

Yearbook on Space Policy

ISBN 978-3-319-72464-5 ISBN 978-3-319-72465-2  (eBook)

https://doi.org/10.1007/978-3-319-72465-2

© Springer International Publishing AG 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-319-72465-2

Preface

The United Nations recently defined the 2030 Agenda which consists of 17
Sustainable Development Goals to be achieved by all countries by 2030. In this
period, the space sector is also on the verge of a new revolution, which is linked to
the increased digitalization of the industrial and service sectors and the increasing
availability of large amounts of free and open data on planet Earth. This context
opens up new opportunities for overcoming the many challenges ahead by working
together, pooling resources and information from a variety of key actors, and inte-
grating them in a holistic approach toward the full implementation of the 2030
Agenda. In order to clarify and shed additional light on the expected impacts of
these trends, the European Space Policy Institute (ESPI) has decided to focus on the
topic of space for sustainable development for its Yearbook on Space Policy 2016.

Traditionally, the first part of the yearbook sets out a comprehensive overview of
the economic, political, technological, and institutional trends that affected space
activities in 2016. It is prepared in-house in ESPI, and while its perspective is
European, it also provides a comparative analysis of space developments around the
world.

The second part of the ESPI yearbook approaches the overall theme from an
analytical perspective. This year, 13 contributions are included, bringing together
the views of professionals from space agencies, the wider development community,
academia, and industry and new private actors, as well as European and interna-
tional institutions aiming at a stronger coordination among space agencies, IGOs,
NGO s, private sector, academia, and sustainable development actors. Several key
prerequisites for a successful contribution of space activities to the Sustainable
Development Goals were identified. For instance, space actors are urged to adopt an
end-to-end approach on identifying user needs; to that end, a greater inter-sectoral,
interinstitutional (e.g., state and NGO), and international cooperation and informa-
tion sharing should be sought. Moreover, there is a need to improve technology
awareness among all actors to strengthen capacity building, beckoning a formalized
cross-sectoral dialogue platform. And there is a need to define basic common
requirements serving the Sustainable Development Goals for the next generation of
space infrastructure, in order to improve access to space services and enhance



vi Preface

international cooperation. The contributions in the second part of the yearbook help
to put forward concrete proposals for improved dialogue and cooperation.

The third part of the yearbook continues its character as an archive of space
activities. Again prepared in-house by ESPI, a chronology, data about institutions,
and a bibliography are provided where readers of the now ten volumes of the year-
book can identify statistical developments and evolutions.

In closing, I would like to thank the contributors of the articles in the second part
for their engagement in this publication, as well as the ESPI staff that have been
instrumental for its production.

Vienna, Austria Jean-Jacques Tortora
Director of ESPI
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Chapter 1
European Space Activities in the Global
Context

Cenan Al-Ekabi

1.1 Global Political and Economic Trends

1.1.1 Global Economic Outlook

The “World Economic Situation and Prospects” report is the United Nation’s lead
publication in the annual discussion of current economic trends and prospects. In
2016, the global economy appeared stuck in a prolonged period of slow economic
growth and dwindling international trade growth, with both rates at their lowest
since the 2009 recession that followed the financial crisis. World gross product
(WGP) had dropped to 2.2% in 2016, below the average rate of 2.5% since 2012,
and well below the 3.4% growth rate observed in the decade before the crisis, with
the sluggishness characterised by diminished productivity growth, increased levels
of debt, low commodity prices, and continued conflict and geopolitical tensions.!
WGP growth in developed economies dropped to 1.5% in 2016 from 2.1%
growth in 2015; moreover, growth in output was expected to remain below 2% for
2017 and 2018. In the eurozone, new EU members showed the most growth at 3.0%,
while Western European economies continued with 1.7% for 2016; overall, growth
in the European Union had decreased to 1.8% in 2016 from 2.2% in 2015, and it was
expected to remain steady for the upcoming years. US growth in global output
dropped to 1.5% in 2016 from 2.6% in 2015 but was expected to increase to 1.9%
in 2017 and 2.0% in 2018. Japan’s global output also increased by 0.5% in 2016,

'“World Economic Situation and Prospects 2017.” 17 Jan. 2017. United Nations 16 Mar. 2017 https://
www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/2017wesp_full_en.pdf
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lowering by 0.1 from the 0.6% growth in output in 2015; its output growth was
expected to increase to 0.9% for 2017 and 2018.?

Growth in transition economies declined for the second consecutive year, con-
tracting by 0.2% in 2016 after a previous contraction of 2.8% in 2015, but was
expected to increase by 1.4% in 2017 and 2.0% in 2018, driven mainly by increased
performance in South-Eastern Europe. Developing economies showed the most
growth, increasing by 3.6% in 2016 and 3.8% in 2015; growth in output was
expected to increase by 4.4% in 2017 and 4.7% in 2018. Developing economies
remained the fastest growing, driven mainly by India, China, and other East and
South Asian economies; African economies also continued to show positive growth,
while South American economies continued to show weak performance for 2016.

WGP was expected to increase by 2.7% in 2017 and 2.9% in 2018, due mainly
to the stabilisation from some short-term shocks that had restrained growth in 2016,
such as the nonfarm inventory destocking cycle and contractions in oil-related sec-
tor investment in the United States and sharp terms-of-trade shock experienced by
commodity exporters. Rather than signalling a revival of the economy, as the factors
underpinning sluggish economic growth tend to be self-reinforcing and will likely
prolong the slowdown, this relatively low rate of growth risks hampering progress
towards achieving the Sustainable Development Goals (SDGs) of the United
Nations 2030 Agenda for Sustainable Development, which aims to eradicate
extreme poverty and create decent work for all.*

1.1.2 Political Developments
1.1.2.1 Geopolitics

Several significant world events in 2016 are likely to continue in 2017.

On 23 June 2016, UK citizens voted to end the UK’s membership of the European
Union (EU). Despite a narrow split where 51.9% of voters (mainly in rural parts of
England and Wales) chose to leave and 48.1% of voters (mainly Scotland and North
Ireland) chose to remain® and a November 2016 High Court ruling that the British
government must get Parliament’s approval before the “Brexit” process could
begin,® the UK’s separation from the EU seems imminent. In order for the United
Kingdom to withdraw from the EU, it must trigger Article 50 of the Treaty on
European Union (TEU). Article 50 is triggered when an EU member state has noti-

2Ibid., 3.
3Ibid.
*Ibid. 1-38.

S“EU Referendum — Results.” BBC News 17 Aug. 2017 http://www.bbc.com/news/politics/eu_
referendum/results

Castle, Stephen, and Steven Erlanger. “‘Brexit” Will Require a Vote in Parliament, U.K. Court
Rules.” 3 Nov. 2016. The New York Times 17 Aug. 2017 https://www.nytimes.com/2016/11/04/
world/europe/uk-brexit-vote-parliament.html
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fied the European Council of its intent to leave, opening a 2-year period in which a
leaving agreement is negotiated setting out the arrangements for the withdrawal and
outlining the UK’s future relationship with the EU.” On 2 October 2016, Theresa
May — who replaced David Cameron as prime minister when he stepped down the
day following the Brexit vote — announced that she would trigger Article 50 by the
end of March 2017.3

Donald Trump won the US presidential election to become the 45th president of
the United States. In an election race where it appeared inevitable that Hillary
Rodham Clinton would easily sweep both the popular and electoral vote from the
vitriolic Trump campaign, the turmoil that followed the hacking of the Democratic
National Committee’s email systems by Russian intelligence groups in the late 2015
and their release in mid-2016 via WikiLeaks mortally wounded the front-running
candidate’s campaign. The FBI’s announcement that it was reopening and once
again closing its investigation into Hillary Clinton’s poor handling of emails just
days before the ballot served to reignite mistrust in the candidate. On 8§ November
2016, Donald Trump won the electoral vote with 306 of the 538 votes available (270
votes are needed to win); Hillary Clinton had won the popular vote with a 48.5%
share of the votes cast to Donald Trump’s 46.4% share of votes.” In his campaign,
Donald Trump promised to build a wall on the US-Mexican border, to pull out of
major US trade agreements, to review the benefit of the NATO alliance, and to take
a tougher line with China and a softer line with Russia. Incidentally, the US CIA and
the FBI have concluded with “high confidence” that Russian President Vladimir
Putin had personally authorised the Kremlin operation to help elect Trump.!°

In Syria, Bashar al-Assad’s regime, backed by Russian air support, Lebanese
Hezbollah, and Iranian militia, began launching an offensive operation against the
rebel-held parts of the city of Aleppo in June 2016.!! The rebels are supported by the
United States, Turkey, Saudi Arabia, and other Gulf states. Despite a short-lived
ceasefire attempt in September 2016, brokered by Russia and the United States, the
assault by Syrian and Russian forces continued, developing into a humanitarian
crisis as humanitarian convoys could not deliver aid because of the danger and the
inability to obtain simultaneous security guarantees from all sides.!? An evacuation

"Article 50. Consolidated version of the Treaty on European Union. OJ C 326, 26.10.2012,
pP- 13-390  http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:12012M/
TXT&from=EN

8<Brexit: Theresa May to trigger Article 50 by end of March.” 2 Oct. 2016. BBC News 17 Aug.
2017 http://www.bbc.com/news/uk-politics-37532364

?“Presidential results.” CNN 17 Aug. 2017 http://edition.cnn.com/election/results/president
9Lindsay, James M. “Ten Most Significant World Events in 2016.” 16 Dec. 2016. Council on
Foreign Relations 17 Aug. 2017 https://www.cfr.org/blog/ten-most-significant-world-events-2016
""Darke, Diana. “Aleppo: Is besieged Syrian city facing last gasp?” 22 July 2016. BBC News 17
Aug. 2017 http://www.bbc.com/news/world-middle-east-36853689

2DeYoung, Karen. “United Nations: Aleppo faces widespread starvation without humanitarian
aid.” 10 Nov. 2016. The Washington Post 17 Aug. 2017 https://www.washingtonpost.com/world/
national-security/united-nations-aleppo-faces-widespread-starvation-without-humanitarian-aid/2
016/11/10/883b2d28-a77a-11e6-ba59-a7d93165¢6d4_story.html
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deal was reached between Russia and Turkey by mid-December 2016, to remove
the last remaining residents of the rebel-held parts of the city.!® Just days later, in
what appeared to be a backlash against Russian military involvement in the Syrian
civil war and to disrupt the normalisation of Russian-Turkish relations, Russia’s
ambassador to Turkey was assassinated by an off-duty Turkish police officer.!*

North Korea conducted its fourth underground nuclear test on 5 January 2016,
claiming to have detonated its first hydrogen bomb'; its fifth underground nuclear
test took place on 8 September 2016.!¢ In April 2016, it test-fired a ballistic missile
from a Sinpo-class submarine and conducted three failed launches of its Musudan,
which could be capable of reaching US military bases as far as Guam. The uptick in
activities led US and South Korean intelligence officials to conclude that North
Korea was now able to mount nuclear warheads on short- and medium-range mis-
siles that would be capable of hitting Japan and South Korea.!” In June 2016, North
Korea successfully test-launched an intermediate-range ballistic missile into high
altitude; it was followed by the successful test of a submarine-launched ballistic
missile on 23 August 2016, just 2 days after the United States and South Korea
began their annual joint military exercises. The threat posed to the region by North
Korea’s nuclear programme combined with its gradually increasing missile technol-
ogy motivated the United States and South Korea to deploy the American-built
Terminal High Altitude Area Defense (THAAD) system in South Korea by the end
of 2017; while the move will likely be welcomed by Japan’s strategic interests, it
will be vigorously protested by China.!®

SHubbard, Ben and Hwaida Saad. “Aleppo Evacuation Effort Restarts, and Assad Calls It History
in the Making.” The New York Times 17 Aug. 2017 https://www.nytimes.com/2016/12/15/world/
middleeast/aleppo-syria-evacuation-deal.html

“Walker, Shaun, Kareem Shaheen, Martin Chulov, and Patrick Wintour. “Russian ambassador to
Turkey shot dead by police officer in Ankara gallery.” 20 Dec. 2016. The Guardian 17 Aug. 2017
https://www.theguardian.com/world/2016/dec/19/russian-ambassador-to-turkey-wounded-
in-ankara-shooting-attack

13Sanger, David E. and Choe Sang-Hun. “North Korea Says It Has Detonated Its First Hydrogen
Bomb.” 5 Jan. 2016. The New York Times 17 Aug. 2017 https://www.nytimes.com/2016/01/06/
world/asia/north-korea-hydrogen-bomb-test.html

!Forsythe, Michael. “North Korea’s Nuclear Blasts Keep Getting Stronger.” 9 Sept. 2016. The
New York Times 17 Aug. 2017 https://www.nytimes.com/2016/09/10/world/asia/north-korea-
nuclear-weapons-tests.html

7Sanger, David E. and Choe Sang-Hun. “As North Korea’s Nuclear Program Advances,
U.S. Strategy Is Tested.” 6 May 2016. The New York Times 17 Aug. 2017 https://www.nytimes.
com/2016/05/07/world/asia/north-korea-nuclear-us-strategy.html

18Sang-Hun, Choe. “North Korea Test-Fires Missile From Submarine.”” 23 Aug. 2016. The
New York Times 17 Aug. 2017 https://www.nytimes.com/2016/08/24/world/asia/north-korea-
submarine-missile.html
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1.1.2.2 Environment

The Paris Agreement aims to keep global average temperature increases to below
2 °C above pre-industrial levels and to make more ambitious efforts to limit tem-
perature increases even further to 1.5 °C and eliminate the increase of greenhouse
gas emissions in the second half of the century.! Following its creation in the 21st
UN Framework Convention on Climate Change Conference of Parties (UN FCCC/
COP), it rapidly entered into force amid uncertainties brought on by the US presi-
dential election which threatened to undo the global initiative on combating climate
change. The Paris Agreement entered into force on 4 November 2016, triggered by
the ratification of the European Union on 5 October 2016, which met the threshold
that at least 55 parties, accounting for at least an estimated 55% of total global
greenhouse emissions, ratify the instrument. China and the United States, represent-
ing nearly 40% of global greenhouse gas emissions, ratified the Paris Agreement in
September of 2016, followed by India at the beginning of October 2016.° And
while Russia has yet to ratify the Paris Agreement, 121 parties to the UN FCCC/
COP representing more than 79% of global emissions had ratified the Paris
Agreement by the end of 2016.!

The 22nd UN FCCC/COP took place in Marrakech, Morocco, from 7 to 18
November 2016.> The event also served as the first meeting of the governing body
of the Paris Agreement (CMA) and marked the beginning of the Paris Agreement’s
implementation phase, following years of negotiation. Despite its rapid entry into
force, in order for the Paris Agreement to be fully operational, its parties first need
to elaborate and adopt decisions on a wide range of topics including mitigation (e.g.
nationally determined contributions (NDCs)), adaptation communications, finance,
transparency, “global stocktake”, and market and non-market mechanisms; they
aim to do so by 2018, ahead of the 2020 timeline from which the agreement was
intended to begin. Developed countries also released a roadmap for obtaining $100
billion per year in climate funding by 2020, with estimates by the UN FCCC reach-
ing $741 billion for 2014. The 23rd UN FCCC/COP will be held from 6 to 17
November 2017 in Bonn, Germany.?

19“The Paris agreement marks an unprecedented political recognition of the risks of climate
change.” 12 Dec. 2015. The Economist 24 June 2016 http://www.economist.com/node/21683990/
20“Paris Agreement — Status of Ratification.” United Nations Framework Convention on Climate
Change 28 Apr. 2017 http://unfccc.int/paris_agreement/items/9444.php

21“COP 22 Summary Report.” 20 Nov. 2016. IETA 28 Apr. 2017 http://www.ieta.org/resources/
UNFCCC/COP22/COP22WRAP_FINAL.pdf

2¢“QUTCOMES OF THE U.N. CLIMATE CHANGE CONFERENCE IN MARRAKECH | 22nd
Session of the Conference of the Parties to the United Nations Framework Convention on Climate
Change (COP 22) November 7-18, 2016.” 18 Nov. 2016. Centre for Climate and Energy Solutions
28 Apr. 2017 https://www.c2es.org/international/negotiations/cop22-marrakech/summary

Z1bid.
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1.1.2.3 Energy

With the Paris Agreement on climate change having entered into force in November
2016, renewable energy is expected to lead the transformation of the power sector
to the promise of low-carbon energy production. The energy sector currently
accounts for at least two-thirds of greenhouse gas emissions; however, by 2015,
growth in energy-related carbon dioxide emissions had stalled completely, thanks to
gains in energy efficiency and the expanded use of renewables and other clean
energy sources worldwide. Energy demand is expected to grow by 30% in 2040,
with demand declining in OECD countries and shifting towards increased growth in
India, Southeast Asia, China, and other non-OECD countries in Africa, Latin
America, and the Middle East. To meet the growing demand, an estimated $67 tril-
lion will need to be invested in the energy sector by 2040, with $44 trillion needed
for the global energy supply and $23 trillion for improvements in energy efficiency.
It should be noted that 60% of the $44 trillion would go towards oil, gas, and coal
extraction (down from 70% of total supply investment between 2000 and 2015),
while nearly 20% will go towards renewable energies, and the rest likely towards
nuclear energy. Yet even with intensive efforts to meet growing energy demand,
more than 500 million people, mainly in rural areas of sub-Saharan Africa, are
expected to remain without basic energy services in 2040.%*

Whereas the consumption of all modern fuels is expected to increase in 2040, oil
and natural gas will remain the bedrock of the global energy system for many
decades to come. While oil markets are currently in a downturn due to greater global
production, the recent drop in upstream spending on new crude oil resources could
affect the rhythm of the oil market in the early 2020s, as the lead times from invest-
ment to first oil are typically between 3 and 6 years. Over the long term, global oil
demand will be concentrated in freight, aviation, and petrochemical products, which
have few alternatives, with supply increasingly concentrated in the Middle East,
while the largest source of future demand growth will likely come from India, fol-
lowed by China. The demand for natural gas is expected to increase by 1.5% annu-
ally from 2015 to 2040, with consumption increasing almost everywhere, except for
Japan where it is expected to decrease with the reintroduction of nuclear power. The
largest sources of growth in demand for natural gas are China and the Middle East,
but there remains a question of how the global market for gas will rebalance in light
of the current surplus and as new capacity is developed in the United States, East
Africa, and Australia which could bring tighter markets in the 2020s.

Growth in coal demand essentially plateaued amid environmental concerns in
2015, and its use is expected to decline in 2040. In this light, to return to market
equilibrium, cuts to the supply capacity will be needed for coal, particularly in
China and the United States. While nearly 75% of China’s power generation comes
from coal, almost all growth in its power demand has come from other sources; its

2“International Energy Agency. World Energy Outlook 2016 — Executive Summary” 16 Nov.
2016. IAE 30 Mar. 2017 http://www.iea.org/Textbase/npsum/WEO2016SUM.pdf

> Ibid.
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use of coal will drop to less than 45% by 2040. India is the second-largest coal pro-
ducer in the world, after China; currently 75% of its power generation comes from
coal — which is expected to drop to 55% by 2040. And while the European Union
and the United States together account for around one-sixth of current global coal
use, coal demand is expected to fall by over 60% and 40%, respectively, between
2015 and 2040, with mostly flat or declining overall energy needs as large strides
are made in displacing coal with low-carbon alternatives.?®

1.1.2.4 Resources

International trade continued to decelerate in 2015, lowering to a rate of around
1.5%, from about 2.3% in 2014. The situation worsened to 1.2% in 2016, as a result
of a further slowdown in the first quarter of the year.”” The slowed growth in 2015
was primarily due to lacklustre performance in merchandise trade, which dropped
by 12.7% due to continuing commodity price declines in addition to currency fluc-
tuations that favoured the US dollar. Moreover, global output growth in 2016 was
also expected to decrease to about 2.3%, from 2.5% in 2015 and 2014, still well
below the 4.0% growth posted in the years prior to the financial crisis.?® The deceler-
ated growth reflected a continued contraction in import volume demand, especially
in transition economies and several developing economies in Asia and Latin
America. Meanwhile, the appreciated US dollar muted positive values in export
volume demand in Europe and Asia, which trade in their own currencies.
Developed economies showed an uptick in both the volumes of imports and
exports, measuring 3.3% and 2.2%, respectively, in 2015. The EU showed growth
in imports at 3.6%, owing to rising household consumption; moreover, its exports
also increased to 3.2%, resulting from an acceleration of trade within the continent
and other developed regions, while exports to transition economies and developing
countries, including China, seemed subdued. The volume of imports to the United
States increased by 4.8%, while its exports contracted by 0.2%, due to slow external
growth and the increasing value of the dollar. However, Japan’s imports and exports
decreased by 2.8% and 1.0%, respectively, due mainly to domestic factors and to
weak demand from its developing country neighbours. By contrast, import volumes
in transition economies dropped once again by 19.4% in 2015, from the 7.6%
decrease in 2014, due to steep currency depreciations, inflation, and recession,
while export volumes again showed stunted growth at 0.9%, due to the drop in the
global prices of oil, gas, and minerals. Developing economies also continued to
slow down in aggregated growth of both imports and exports, except South Asia
whose volume of imports departed from the downward trend; here, China’s

*Tbid.

2"World Economic Situation and Prospects. “Fact Sheet.” 17 Jan. 2017. United Nations 16 Mar. 2017
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/2017wesp_
factsheet.pdf

28 According to the latest data available from UNCTAD.
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contraction in both the volumes of imports and exports weighed heavily on trade
flows within the region, as it is the largest export market for key manufacturing
economies in Asia. For 2015, developing countries’ growth in the volume of imports
fell to 0.4% from 2.5% in 2014, while the volume of exports fell to 0.4% in 2015,
from 3.1% in 2014.%

According to the United Nations Conference on Trade and Development
(UNCTAD), while commodity prices experienced declines in all group categories,
decreasing by 36.7% in 2015, the largest contraction was in crude oil which decreased
by 47.2%; yet by the first half of 2016, there were signs that the downward trend had
abated somewhat, decreasing by 14.5% and 23.6%, respectively. Crude oil prices
bottomed at $30.8 per barrel at the start of 2016 but recovered in the following months
reaching $50 per barrel by mid-year. The plunge in prices was attributed to greater
global production stoked by several OPEC countries (including Iran which recently
returned to the world oil markets eager to reach its pre-sanction production levels) in
response to increased production by the United States. The price of oil began to
increase in the first quarter of 2016, following financial difficulties and increased
bankruptcies for many producers in the United States that reduced production levels,
in addition to unplanned supply disruptions in Canada, Ghana, and Nigeria. While
the Brent price of oil per barrel increased to $54 per barrel by the end of 2016, the
average price for 2016 was $44.0 per barrel or $8 lower than the 2015 average.®

Low oil prices also had an effect on the prices of non-oil commodities, such as in
reducing transportation and fertiliser prices, in addition to becoming more competi-
tive with biofuels. Agriculture markets were still mainly determined by their own
supply situation and weather conditions. The El Nifio phenomenon affected some
food commodities in Africa and Asia which heightened concerns over food prices
and food security in those regions; however, a plentiful supply of agricultural prod-
ucts resulted in production exceeding consumption which prevented a significant
impact on most agricultural prices in 2015. The price of metals, ores, and minerals
also continued to fall, decreasing by 22.0% in 2015, after an 8.5% reduction in
2014; the trend looked set to continue in 2016, showing an 11.4% reduction by mid-
year. Phosphate rock, a key component in the production of phosphate fertilisers for
agriculture, was the only outlier to increase in price, rising by 6.5% in 2015; its
price has decreased by 1.7% as at mid-2016.3 Lastly, the price for gold and silver
was on the upswing for 2016, increasing by 7.6% and 8.9%, respectively, while the
price of platinum continued its decrease by 6.3% for the year; yet the price for each
of these precious metals appeared to be contracting in the final quarter of 2016.%?

»United Nations Conference on Trade and Development. Trade and Development Report, 2016.
Geneva: UNCTAD, 2016. 1-26.

3¢“Crude oil prices increased in 2016, still below 2015 averages.” 4 Jan. 2017. U.S. Energy
Information Administration (EIA) 9 Jan. 2017 http://www.eia.gov/todayinenergy/detail.
php?id=29412

31 United Nations Conference on Trade and Development. Trade and Development Report, 2016.
Geneva: UNCTAD, 2016. 1-26.

2World Bank Commodity Price Data (The Pink Sheet). 4 Jan. 2017. World Bank Group 9 Jan.
2017 http://pubdocs.worldbank.org/en/151321483568157298/CMO-Pink-Sheet-January-2017.pdf
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1.1.2.5 Knowledge

By now the advantages of higher education should be seen as worth the effort as
employment rates and earnings tend to increase as an adult’s level of education and
skills increases; moreover, the labour market still regards a diploma or degree as the
primary indication of a worker’s skills. For Europe, the expansion of its pool of
highly skilled and specialised scientists and professionals should be a constant pri-
ority if it is to remain a leading actor in the field of space-related scientific and
technological R&D. By 2016, the percentage of the European®® working age popu-
lation between 25 and 64 years of age with a higher education degree remained at
32%, nestled between the OECD average of 35% and the 30% average of G20
members; in contrast, 45% of the working age population in the United States and
55% in Canada have a higher education degree.** In Europe, Finland, Ireland,
Norway, and the United Kingdom share the top spot, each with 43%, well above the
OECD average, followed by Switzerland, Luxembourg, Sweden, Estonia, Belgium,
and Denmark; the Netherlands and Spain meet the OECD average, while the
remaining European countries under consideration were below that average. It
should be noted that the percentage of Europeans between 25 and 34 years of age
with a higher education degree in the Czech Republic, Germany, Hungary, Italy,
Portugal, and Slovakia continues to fall behind the OECD average.®

According to the OECD, the enrolment rate of 20—24-year-olds in tertiary educa-
tion has increased on average from 29% to 33% in the past decade across OECD
countries. But while tertiary attainment is likely to continue rising, on average most
students (69%) are taking longer than envisaged to graduate at least one tertiary
degree before the age of 30.%° This can be partly attributed to the fact that labour
market demand for skills is changing much faster than education patterns, requiring
youth to stay in school longer to acquire higher skills for complex jobs. According
to the European Centre for the Development of Vocational Training, growth in
employment in Europe will only reach pre-financial crisis levels by 2019; however,
growth in employment from 2020 to 2030 is expected to be weaker than in the pre-
crisis period, offset by the need to replace the ageing workforce. The strongest
growth in employment near the end of this period is expected to be in Belgium,
Cyprus, Iceland, and Ireland, while Germany, Estonia, Latvia, Poland, and Romania
are expected to show a slight decrease in job growth.*’

About 85% of all job openings over 2015-2025 will come from the need to
replace workers leaving an occupation. Yet overall increases in both process com-
plexity and the number of highly qualified students entering the labour force will

$That is, not including Bulgaria, Cyprus, Malta, Lithuania, Romania, and Croatia.

#OECD. Education at a Glance 2016: OECD Indicators, OECD Publishing, 2016: 42 http://down-
load.ei-ie.org/Docs/WebDepot/EaG2016_EN.pdf

#1bid. at 43.
3 Tbid. at 30.

37“Future skill needs in Europe: critical labour force trends.” 16 Dec. 2016. CEDEFOP 8 May
2017 http://www.cedefop.europa.eu/files/5559_en.pdf
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lead to a decline in demand for low qualifications and the increased risk of skill
mismatch. The employment of highly skilled workers in all occupations in Europe
is expected to increase to 38% in 2025 from 32% in 2015. However, some highly
skilled labour will have no alternative than to take up jobs that have typically not
required such high formal qualifications in the past. For instance, taking elementary
occupations as an example, by 2025 the share of employees with low qualifications
will fall to 33% from 44% in 2015, whereas the share of high-skilled employees
working in occupations that typically demand lower levels of skills will grow to
14% from 8% in 2015.%®

1.1.2.6 Mobility

Maritime transport is the most commonly used form of transport for international
trade, accounting for about 80% of global merchandise trade by volume; and in
terms of value, observers estimate the share of maritime trade to be somewhere
between 55% and just over 66% of total merchandise trade.’® Maritime trade vol-
umes expanded by 2.1%, exceeding 10 billion tons in 2015; however, while the
recorded volume was unprecedented, the pace of growth was notably lower than
the historical average of 3.0% since 2007. Growth in maritime trade is expected to
increase marginally in 2016. Between 2015 and 2016, the World Order book con-
tinued to decline for most vessel types except for container ships, remaining far
below the order peak of 2008—-2009. During the 12 months to 1 January 2016, the
global fleet of vessels increased by 3.48%, marking the lowest rate of growth since
2003; but with the supply of vessels increasing faster than demand, there is a con-
tinued state of overcapacity. As at 1 January 2016, the global commercial fleet
consisted of 90,917 vessels, an increase of 1.6% from the 89,464 vessels at the
beginning of 2015. Dry-bulk carriers accounted for 43.1% share of the world fleet
capacity measured in terms of dead-weight tons, a decrease from its 43.6% share
in 2015. The relative share of oil tankers decreased to 27.9% of the world fleet
from 28.0% in 2015. Container vessels increased to 13.5% from 13.1% in 2015,
while general cargo vessels remained at 4.2% in 2016, on par with the previous
year’s share. Moreover, the number of ships sold for demolition increased by 2.9%
to 23,037 in 2015 from 22,394 in 2014. Once again, dry-bulk carriers accounted
for the most tonnage sold for demolition, accounting for 73.0% in 2015 from
40.6% in 2014; meanwhile, the share of container ships and oil tankers halved and
quartered, respectively, reaching 9.9% and 5.1% in 2015. Lastly, almost all of the
known ship demolitions in 2015 took place in Asia, with over 93% occurring in
India, Pakistan, and China.*

¥1bid.

¥ United Nations Conference on Trade and Development. Review of Maritime Transport 2016.
Geneva: UNCTD, 2016. 6.

40United Nations Conference on Trade and Development. Review of Maritime Transport 2016.
Geneva: UNCTD, 2016. 29-50.
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Supply chain security is another challenge for the maritime industry, as there are
heightened exposure and vulnerability to piracy, armed robbery, and other crimes.
Between 1984 and the end of 2015, the number of incidents of piracy and armed
robbery against ships totalled 7346 worldwide. While in the past, concern over sup-
ply chain security was localised to piracy incidents near East Africa, including
Somalia’s coastal line, the Gulf of Aden, and further in the Indian Ocean, the growth
of piracy incidents in Asian waters has transformed the issue into a cross-sectoral
global challenge capable of impacting regional economies and global trade. In
2015, there were 303 reports of piracy and armed robbery against ships, a modest
increase of 4.1% from the 291 incidents reported in 2014. The narrow Straits of
Malacca and Singapore were the most affected with 134 incidents (44.2%), fol-
lowed by the South China Sea with 81 (26.7%), the Western Indian Ocean with 38
(12.5%), and West Africa with 35 (11.6%) and the remainder occurring near the
Americas or in more temperate waters. And while the number of incidents by
Somali-based pirates in the Arabian Sea increased to 15 from 12 in 2014, they were
not successful in hijacking a ship in 2015. In total, 5 ships were hijacked in 2015, a
notable decrease from the 21 ships hijacked in 2014. However, as ships increasingly
rely on software, the Internet, and other technologies, they might become more
vulnerable to current and emerging cyberattacks in the future.*!

1.1.3 Main Science and Technology Indicators Relevant
Jor Space Activities

1.1.3.1 Science and Technology Inputs

Science and technology inputs at the European level are constantly measured against
the benefits they generate. In 2016, R&D investment continued to push for increased
efficiency and effectiveness and stronger R&D integration in broader industrial and
macroeconomic policies. The result in the reporting period is measured by gross
domestic expenditure on R&D (GERD), a statistical tool showing nominal changes
in those expenditures.

According to Eurostat, overall GERD as a percentage of GDP spent by the 28 EU
countries was provisionally assessed to be 2.03% in 2015, a slight decrease from the
2.04% recorded in 2014.*> The EU’s GDP grew modestly to €14.820 trillion in 2016
at current prices, up a mere 0.7% from €14.714 trillion in 2015.* The EU’s perfor-

#IUnited Nations Conference on Trade and Development. Review of Maritime Transport 2016.
Geneva: UNCTD, 2016. 93-94.

#2“Gross domestic expenditure on R&D (GERD) — % of GDP.” Eurostat 8 Mar. 2017 http://ec.
europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=t2020_20&plugin=1
#3“Gross domestic product at market prices | At current prices.” Eurostat 8 Mar. 2017 http://ec.europa.
eu/eurostat/tgm/refreshTable Action.do?tab=table&plugin=1&pcode=tec00001&language=en; Total
intramural R&D expenditure (GERD) by sectors of performance — per Million euro.” 8 Mar. 2017.
Eurostat 21 Apr. 2016 http://appsso.eurostat.ec.europa.eu/nui/submitView Table Action.do
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mance trailed Japan, South Korea, and now China whose data is limited to 2014,
and the United States, whose data is limited to 2013. Japan’s GERD grew 3.59% in
2014, amounting to €124.531 billion (¥18.035 trillion), from 3.47% or €128.645
billion (¥14.639 trillion) in 2013. Moreover, South Korea’s GERD as a percentage
of GDP has steadily increased in recent years, reaching 4.29% or €45.585 billion
(#66.422 trillion) in 2014. And China’s GERD edged past the EU with 2.05% or
€159.004 billion (¥1.340 trillion). And while US values are limited to 2013 on
Eurostat, its GERD as a percentage of GDP grew to 2.73% or around €344.083 bil-
lion ($454.352 billion).

On the European national level, according to the latest available figures, the top
five countries’ GERD as a percentage of GDP in 2015 were Sweden (3.26%),
Austria (3.07%), Denmark (3.03%), Finland (2.90), and Germany (2.87%). In terms
of billion euro put towards GERD, Germany continued to spend the most in 2015,
reaching €87.188 billion, once again followed by France (€48.463 billion) and the
United Kingdom (€43.878 billion). Moreover, the number of central and eastern EU
member states with expenditure below 1% decreased to 7 from 9 in 2015.4

A further breakdown of statistical data helps to underscore the impact of private
R&D investment in Europe, when paired to publicly funded projects. In 2015, inno-
vation investment in countries with higher GERD as a percentage of GDP tended to
come from the business enterprise sector; the top five showed only slight variation
in position, being Sweden (2.27%), Austria (2.18%), Germany (1.95%), Finland
(1.94%), and Denmark (1.87%). And Denmark, Sweden, Austria, Finland, and also
the Netherlands led in the amount put towards higher education research. Overall,
Europe’s private sector funded R&D accounted for 63.7% of the EU’s total GERD
in 2014, whereas private sector funded R&D in China, Japan, and South Korea
accounted for 77.3%, 77.8%, and 78.2%, respectively, in 2014; US private sector
funded R&D stood at 70.6% in 2013.%4

1.1.3.2 Science and Technology Outputs

In contrast to R&D input, the outputs achieved from investments in innovation are
harder to measure, due to the complex market dynamics within the private sector. It
should be noted that statistics on the number of patents lodged by country, indus-
trial sector, and individual companies are merely indicative of output — i.e. their
effect on financial performance is also heavily dependent on external market com-
petition and other factors. As observed in recent years, the recovery of R&D invest-
ment levels by companies based in the EU has been slow, whereas US companies
appear more willing to return to the high R&D investment levels experienced prior
to the financial crisis.

#“Gross domestic expenditure on R&D (GERD) — % of GDP.” Eurostat 8 Mar. 2017 http://ec.
europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=t2020_20&plugin=1

#Tbid.
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Based on the European Commission’s 2016 EU Industrial R&D Investment
Scoreboard, in 2015/2016 approximately 2500 companies worldwide (including
590 companies from the EU) each invested at least €21 million in R&D. Growth
was mainly driven by high-tech industries (i.e. ICT, health, and auto); however, total
expenditure decreased by 3.6% due to a decrease of sales in low-tech sectors (i.e.
oil- and mining-related industries). R&D investments by the 2500 leading compa-
nies grew by 6.6% to €696.0 billion in 2015/2016, matching similar growth of 6.8%
to €607.2 billion in 2014/2015. European companies accounted for 27.1% of that
share (i.e. €188.3 billion, a 1.0 point decrease from the previous year mainly due to
the depreciation of the euro with respect to other major currencies), while US com-
panies accounted for 38.6% (€268.6 billion, up to 0.4 points), and Japanese compa-
nies remained steady at 14.4% (€99.9 billion, an increase of 0.1 points). Chinese
companies accounted for a 7.2% share (€49.8 billion, up to 1.3 points), while com-
panies in the rest of the world accounted for the remaining 12.8% share of R&D
investments.

The increases in EU performance are largely attributed to German company
investments in the Automobiles and Parts sector and also in ICT and health-related
sectors; however, substantial decreases of revenue from oil and mining companies
in the United Kingdom resulted in an overall decrease of 3.6% in net sales. R&D
investment growth in US companies came mainly from Pharmaceutical and
Biotechnology and Software and Computer Services sectors, but poor sales in oil-
related sectors, Industrial Engineering, and Automobiles resulted in a decrease of
4.0% in sales. Next, Japanese company investment in R&D was modest in compari-
son to the EU and United States but showed slight positive growth in sales (i.e.
0.3%) coming mainly from its Automobiles and Parts sector. Companies in China
reported the largest increase in R&D investment, particularly in ICT-related compa-
nies, but also experienced a significant decrease 6.2% in net sales. And lastly, while
companies in the rest of the world showed slight R&D investment growth, they also
experienced a significant decrease of 4.8% in net sales.*

The uneven benefits of corporate innovation on a European scale are further
demonstrated in the European Commission’s biennial Conferences on Corporate
R&D and Innovation (CONCORDi). The 5th CONCORDI meeting, held on 1-2
October 2015, found that young innovative EU firms and start-ups face entry barri-
ers that still need to be fully identified to ensure an effective shift towards a more
knowledge-intensive and innovation-oriented European industry. Moreover, fur-
ther research is needed to properly identify the type and intensity of innovation
targeted by policy instruments to ensure their effectiveness. And more regular
exchanges between science and policymakers are required to provide better infor-
mation on the conditions for policy implementation.*” The 6th CONCORDI meet-

“European Commission. “EU R&D Scoreboard | The 2016 EU Industrial R&D Investment
Scoreboard.” 14 Nov. 2016. EU JRC 9 Mar. 2017: 1-39 http://iri.jrc.ec.europa.eu/scoreboard 1 6.html

4"Dosso, Mafini, Petros Gkotsis, Fernando Hervéds, and Pietro Moncada-Paterno-Castello.
“Industrial Research and Innovation: Evidence for Policy.” Nov. 2015. European Commission —
JRC Policy Brief 22 Apr. 2016 http://iri.jrc.ec.europa.eu/documents/10180/12238/Industrial %20
Research%20and%20Innovation.%20Evidence%20for%20Policy
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ing will take place in September 2017 and will discuss issues related to, inter alia,
the effects of firms’ investment in R&D and innovation, entrepreneurship and firm
demographics in knowledge-intensive activities, industrial modernisation and its
dynamics, current technological frontiers (including “big data” and “artificial intel-
ligence”), and the next generation of technological discoveries (identification,
effects, and policy issues).*®

1.2 Worldwide Space Policies and Strategies

1.2.1 The United Nations System

Various institutions within or associated with the United Nations are relevant for
space policy. In this section, the UN General Assembly, its committees, and other
UN bodies and organs that deal with space activities are discussed.

1.2.1.1 United Nations General Assembly

The United Nations General Assembly (UNGA) passed four resolutions in its 71st
(2016-2017) session relating to the use and exploration of outer space. The first was
on the ‘“Prevention of an arms race in outer space” (Resolution A/RES/71/31
adopted on 5 December 2016).%° The second was on “No first placement of weapons
in outer space” (Resolution A/RES/71/32 adopted on 5 December 2016).% The third
resolution was on “Transparency and confidence-building measures in outer space
activities” (Resolution A/RES/71/42 also adopted on 5 December 2016).5! The
fourth resolution was on “International cooperation in the peaceful uses of outer
space” (A/RES/71/90 adopted on 6 December 2016).%

#8“CONCORDiI 2017 - Innovation and Industrial Dynamics: Challenges for the next decade.” 14
Nov. 2016. EU JRC 13 Mar. 2017 http://iri.jrc.ec.europa.eu/concord/2017/index.html

#United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 — 71/31. Prevention of an arms race — 71st Session. UN Doc. A/RES/71/31 of 9 Dec. 2016.
Vienna: United Nations http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/71/31

30United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 —71/32. No first placement of weapons in outer space — 71st Session. UN Doc. A/RES/71/32
of 9 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/search/view_doc.asp?symbol=A/
RES/71/32

31'United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 —71/42. Transparency and confidence-building measures in outer space activities — Seventieth
Session. UN Doc. A/RES/71/42 of 9 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/
search/view_doc.asp?symbol=A/RES/71/42

32United Nations General Assembly. Resolution adopted by the General Assembly on 6 December
2016 — International cooperation in the peaceful uses of outer space — 71st Session. UN Doc. A/
RES/71/90 of 22 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/search/view_doc.
asp?symbol=A/RES/71/90
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First, Resolution A/RES/71/31 on the “Prevention of an arms race in outer space”
repeated the positions of the General Assembly in previous years’ resolutions. The
instrument emphasised the paramount importance of strict compliance with existing
arms limitation and disarmament agreements relevant to outer space, along with the
mutually complementary nature of bilateral and multilateral efforts for the preven-
tion of an arms race in outer space, and hoped that concrete results from those
efforts would soon emerge. It also stressed that the growing use of outer space
increases the need for greater transparency and better information on the part of the
international community and recalled the importance of transparency and
confidence-building measures (TCBM) to avoid an arms race in space. The resolu-
tion also called upon all states to contribute actively to the peaceful use of outer
space and the prevention of an arms race in outer space and to refrain from actions
contrary to that objective and reiterated that the Conference on Disarmament (CD)
has the primary role in negotiating multilateral agreements on the prevention of an
arms race in outer space in all its aspects. It also urged these states to keep the CD
informed of the progress of bilateral and multilateral negotiations on the matter so
as to facilitate the CD’s work.>® The resolution was adopted with 182 votes in favour
to none against, with Israel, Palau, South Sudan, and the United States abstaining.

The second Resolution A/RES/71/32 on “No first placement of weapons in outer
space” reiterated its previous years’ Resolution A/RES/70/27, reaffirming that prac-
tical measures should be examined and taken in the search for agreements to pre-
vent an arms race in outer space and that the legal regime applicable to outer space
by itself does not guarantee prevention of an arms race in outer space, marking a
need to consolidate and reinforce that regime. It once again welcomed the draft
Treaty on the Prevention of the Placement of Weapons in Outer Space and of the
Threat or Use of Force Against Outer Space Objects introduced by China and the
Russian Federation at the CD in 2008, and updated in 2014, and noted the impor-
tance of the political statements made by a growing number of states (i.e. Argentina,
Armenia, Belarus, Bolivia, Brazil, Cuba, Indonesia, Kazakhstan, Kyrgyzstan,
Nicaragua, the Russian Federation, Sri Lanka, Tajikistan, and Venezuela) that they
would not be the first to place weapons in outer space. It also urged an early start of
substantive work based on the updated draft treaty and encouraged all states, espe-
cially spacefaring nations, to consider the possibility of making a political commit-
ment not to be the first to place weapons in outer space.>* The resolution was adopted
with 130 votes in favour to 4 against (Georgia, Israel, Ukraine, and the United
States) and 48 abstentions.

33 United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 — 71/31. Prevention of an arms race — 71st Session. UN Doc. A/RES/71/31 of 9 Dec. 2016.
Vienna: United Nations http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/71/31
**United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 —71/32. No first placement of weapons in outer space — 71st Session. UN Doc. A/RES/71/32
of 9 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/search/view_doc.asp?symbol=A/
RES/71/32
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Building on the previous years’ resolution, Resolution A/RES/71/42 on
“Transparency and confidence-building measures in outer space activities” reaf-
firmed the right of free exploration and use of outer space by all states in accordance
with international law and that the prevention of an arms race in outer space was in
the interest of maintaining international peace and security, in addition to fostering
international cooperation in the exploration and use of outer space for peaceful pur-
poses. In addition to noting that the UN COPUOS had a fundamental role to play in
enhancing transparency and confidence-building among states and in ensuring that
outer space was maintained for peaceful purposes, it noted the special report by the
Inter-Agency Meeting on Outer Space Activities (UN-Space) on the implementa-
tion of the report of the Group of Governmental Experts on Transparency and
Confidence-Building Measures in Outer Space Activities, submitted to the
Committee at its 59th session in 2016. The resolution also noted the UN COPUOS
endorsement to hold a joint half-day panel discussion in a plenary meeting of the
Disarmament and International Security Committee (First Committee) and the
Special Political and Decolonization Committee (Fourth Committee) during the
72nd session of the United Nations General Assembly in 2017 as a joint contribu-
tion to the 50th anniversary of the Outer Space Treaty. Moreover, it again welcomed
Resolution 186 of 7 November 2014 on strengthening the role of the International
Telecommunication Union with regard to transparency and confidence-building
measures in outer space activities. It also called upon member states and the relevant
entities and organisations of the United Nations system to support the implementa-
tion of the full range of conclusions and recommendations contained in the report.>
The resolution was adopted without a vote.

Resolution A/RES/71/90 on “International cooperation in the peaceful uses of
outer space” updated the resolution from 2015. Updates included an endorsement of
most of the aspects of the report by UN COPUOS on the work of its 59th session,
which will form a full compendium of guidelines to be adopted by it and referred to
the UNGA in 2018. It once again noted with satisfaction the establishment of and
work carried out by the International Asteroid Warning Network and the Space
Mission Planning Advisory Group to implement the recommendations for an inter-
national response to the near-Earth object impact threat with the support of the
UNOOSA, which serves as the Group’s permanent secretariat. The resolution
declared 30 June as International Asteroid Day, to observe annually at the interna-
tional level the anniversary of the Tunguska impact over Siberia, Russian Federation,
on 30 June 1908 and to raise public awareness about the asteroid impact hazard. It
also noted with satisfaction that the UN COPUOS had agreed on seven thematic
priorities of UNISPACE + 50, including their objectives and mechanisms. It also
noted with satisfaction the tenth anniversary of UN-SPIDER and recognised the
significant achievements made and the advisory support provided to 38 member

3 United Nations General Assembly. Resolution adopted by the General Assembly on 5 December
2016 — 71/42. Transparency and confidence-building measures in outer space activities — 71st
Session. UN Doc. A/RES/71/42 of 9 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/
search/view_doc.asp?symbol=A/RES/71/42
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states within the UN-SPIDER framework since its establishment in 2006 and reiter-
ated the importance of the Sendai Framework for Disaster Risk Reduction 2015—
2030.% This resolution was also adopted without a vote.

1.2.1.2 UNGA Committees

Several UNGA committees address space policy and associated matters. The main
ones are discussed below.

The Disarmament and International Security Committee

The Disarmament and International Security Committee (First Committee) works
in close cooperation with the United Nations Disarmament Commission and the
Geneva-based Conference on Disarmament to deal with disarmament, global chal-
lenges, and threats to peace that affect the international community and seeks solu-
tions to the challenges in the international security regime, including the prevention
of an arms race in outer space.’”” On 2 November 2016, the First Committee for-
warded 69 draft resolutions and decisions to the UNGA for adoption, including
documents focussing on the recent proliferation of chemical weapons particularly in
Syria and Iraq and the development of new and emerging threats. And on the topic
of nuclear disarmament, the First Committee submitted a proposal to convene a
United Nations conference in 2017 to move forward negotiations on a legally bind-
ing instrument banning nuclear weapons, the creation of a preparatory process for a
fissile material cut-off treaty, and the establishment of a group of governmental
experts to consider the role of verification in advancing nuclear disarmament.” On
5 December 2016, the UNGA adopted 68 documents, with continued divergence on
the way forward in certain nuclear-related topics, including draft resolution III titled
“Convention on the Prohibition of the Use of Nuclear Weapons”, reiterating the
UNGA’s request to the Conference on Disarmament to commence negotiations in
order to reach agreement on an international convention prohibiting the use or threat
of use of nuclear weapons under any circumstances, which had a recorded vote of
128 in favour to 50 against, with 9 abstentions, and draft resolution V titled
“Reducing nuclear danger”, calling for a review of nuclear doctrines and immediate
and urgent steps to reduce the risks of unintentional and accidental use of nuclear
weapons, including through de-alerting and de-targeting nuclear weapons, which
had a recorded vote of 126 in favour to 49 against, with 10 abstentions. Another

% United Nations General Assembly. Resolution adopted by the General Assembly on 6 December
2016 — International cooperation in the peaceful uses of outer space — 71st Session. UN Doc. A/
RES/71/90 of 22 Dec. 2016. Vienna: United Nations http://www.un.org/en/ga/search/view_doc.
asp?symbol=A/RES/71/90

S7“Disarmament and International Security.” General Assembly of the United Nations 15 Mar.
2017 http://www.un.org/en/ga/first/index.shtml

38 “First Committee Sends 69 Texts to General Assembly, Concluding Session by Approving Drafts
on Chemical Weapons, Improvised Explosive Devices.” 2 Nov. 2016. United Nations 15 Mar. 2017
https://www.un.org/press/en/2016/gadis3567.doc.htm
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topic where nearly one-third of the UNGA abstained was in regard to the report
“Conclusion of effective international arrangements to assure non-nuclear-weapon
States against the use or threat of use of nuclear weapons”, calling on all states,
especially those possessing nuclear weapons, to work towards an early agreement
on a common approach and formula that could be included in an international
legally binding instrument, which had a recorded vote of 128 in favour to none
against and 57 abstentions.”

The Committee on the Peaceful Uses of Outer Space (COPUOS)
The UN COPUOS’s activities included its 59th plenary session from 8 to 17 June
2016, along with the 53rd session of its scientific and technical subcommittee held
from 15 to 26 February 2016 and the 55th session of its legal subcommittee from 4
to 15 April 2016. The Committee added new topics to its plenary session agenda,
including general exchanges of views on the legal aspects of space traffic manage-
ment and on the application of international law to small satellite activities as part
of its review of the report of the legal subcommittee on its 55th session. It also added
a proposed strategic framework for the programme on the peaceful uses of outer
space for the period 2018-2019 and considered the first set of guidelines for the
long-term sustainability of outer space activities. The Committee also endorsed the
findings and recommendations of its subcommittees from their preceding sessions
and considered space and sustainable development; it reviewed the current status of
the spin-off benefits of space technology, space and water, and space and climate
change; the use of space technology in the United Nations system; the future role of
the committee; and other related matters.%°

At the 2016 scientific and technical subcommittee meeting, discussions and pre-
sentations expanded on a range of space-related issues, including space technology
for socioeconomic development in the context of the United Nations Conference on
Sustainable Development and the Post-2015 Development Agenda; matters relating
to remote sensing of the Earth by satellite, including applications for developing
countries and monitoring of the Earth’s environment; space debris; space system-
based disaster management; recent developments in global navigation satellite sys-
tems; space weather; near-Earth objects; the use of nuclear power sources in outer
space; and the long-term sustainability of outer space activities. The subcommittee
also examined the physical nature and technical attributes of the geostationary orbit
and its utilisation and applications, including the field of space communications
with particular note of the needs and interests of developing countries.®!

¥ “Adopting 68 First Committee Texts, General Assembly Addresses New Threats, Use of Banned
Weapons, Urges Drive to Curb Arms Proliferation.” 5 Dec. 2016. United Nations 15 Mar. 2017
https://www.un.org/press/en/2016/gal1866.doc.htm

%United Nations General Assembly. Report of the Committee on the Peaceful Uses of Outer Space
on its 59th session, Held in Vienna from 8 to 17 June 2016. UN Doc. A/71/20 of 28 June 2016.
New York: United Nations https://cms.unov.org/dcpms2/api/finaldocuments?Language=en&Sym
bol=A/71/20

'United Nations General Assembly. Report of the Scientific and Technical Subcommittee on its
53rd session, held in Vienna from 15 to 26 February 2016. UN Doc. A/AC.105/1109 of 9 March
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As in previous years, the proceedings of the 2016 legal subcommittee focussed
on exchanging information on the activities of international governmental and non-
governmental organisations related to space law, in addition to the status and appli-
cation of the five United Nations treaties on outer space. It once again considered
matters relating to the definition and delimitation of outer space and the utilisation
of the geostationary orbit, including consideration of ways and means to ensure the
rational and equitable use of the geostationary orbit without prejudice to the role of
the International Telecommunication Union. National legislation relevant to the
peaceful exploration and use of outer space was another agenda item, in addition to
capacity building in space law and a review and possible revision of the Principles
Relevant to the Use of Nuclear Power Sources in Outer Space. This year, in addition
to the general exchange of information and views on legal mechanisms relating to
space debris mitigation measures and on non-legally binding United Nations instru-
ments on outer space, there was an exchange of views on the legal aspects of space
traffic management and on the application of international law to small satellite
activities. It also held a review of international mechanisms for cooperation in the
peaceful exploration and use of outer space and welcomed proposals for new items
to be considered by the legal subcommittee at its 56th session in 2017.6

1.2.1.3 Other UN Bodies and Organs Monitoring Outer Space Activities

Beyond the UN General Assembly and its committees, there are other UN bodies,
programmes, and organs related to space activities. The following discusses the ITU
(a specialised agency of the UN), the UN-SPIDER, the UN Programme on Space
Applications, the International Committee on Global Navigation Satellite Systems
(ICG), the United Nations Spatial Data Infrastructure (UNSDI), the Conference on
Disarmament (CD), and the UNIDIR.

International Telecommunication Union (ITU)

The International Telecommunication Union (ITU) held a workshop focussing on
non-geostationary satellite issues that were addressed by the director of the
Radiocommunication Bureau in his report to WRC-15 in Geneva, Switzerland, on
21 April 2016.% The ITU also held the International Satellite Communication
Symposium on “Interference-Free Satellite Frequency Spectrum: Myth or Reality
in 2016” in Geneva, Switzerland, on 13 to 14 June 2016, which reflected on inter-
national cooperation to facilitate expanded access to satellite connectivity, and

2016. Vienna: United Nations https://cms.unov.org/dcpms2/api/finaldocuments?Language=en&S
ymbol=A/AC.105/1109
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continued on from a similar workshop in June 2013.% The ITU Workshop on the
Efficient Use of the Spectrum/Orbit Resource took place on 6 September 2016,
followed by the ITU International Satellite Symposium 2016 “Satellite Regulation,
Market, Technology Trends and Industry Opportunities” on 7 to 8 September 2016,
in Bali, Indonesia. The Workshop addressed the implementation of WRC-15 deci-
sions, the impact of new technologies and future trends on satellite communica-
tions, and latest developments in non-GSO constellations and their evolution.® The
Symposium looked at satellite international regulations: updates from WRC-15 out-
comes; challenges and opportunities to space industry on the WRC-19 agenda; sat-
ellite policy and regulatory framework including country practices on satellite
communications and broadcasting services; and satellite market and technology
trends, as well as industry opportunities.®® And lastly, the ITU Symposium and
Workshop on small satellite regulation and communication systems took place in
Santiago de Chile, Chile, on 7 to 9 November 2016 addressing sustainable develop-
ment of small satellite systems, the outer space legal regime, the ITU Radio
Regulations and the WRC-15 outcomes related to small satellites, authorisation of
small satellites under national space legislation, small satellite projects in the region,
and the advanced future small satellite systems.®’

The ITU conducted its biennial World Radiocommunication Seminar 2016
(WRS-16), in Geneva, Switzerland, from 12 to 16 December 2016, dealing with the
use of the radio-frequency spectrum, satellite orbits, and the application of the pro-
visions of the ITU Radio Regulations. In addition to celebrating the 110th anniver-
sary of the ITU Radio Regulations (1906-2016), the WRS-16 plenary sessions
addressed the coexistence of terrestrial services (including its regulatory frame-
work, frequency plans, notification of frequency assignments, harmful interference,
and international monitoring) and space services (including the international regu-
latory framework for orbit/spectrum allocation, planned and non-planned satellite
services, harmful interference, and space databases). It also held space service and
terrestrial service workshops in the last 3 days of the WRS-16.% World
Radiocommunication Seminars (WRS) are organised in complement to the cycle of
Regional Radiocommunication Seminars (RRS) that take place to inform ITU
member states on the development of general issues of spectrum management and
international regulations for terrestrial and space services, including the relevant

%“International Satellite Communication Symposium (Geneva, 13—14 June 2016).” ITU 28 Mar.
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coordination, examination, and registration procedures. Two RRS meetings took
place in 2016, with the RRS-16-Americas occurring in Port of Spain, Trinidad and
Tobago, from 18 to 22 July 2016, followed by RRS-16-Asia-Pacific in Apia, Samoa,
from 19 to 23 September 2016.%

UN-SPIDER

The United Nations Platform for Space-based Information for Disaster Management
and Emergency Response (UN-SPIDER) organised several workshops and regional
meetings in 2016. Set up by the United Nations General Assembly in 2006, the
platform aims to provide universal access to all types of space-based information
and services relevant to disaster management support. In this context, the
International Charter on Space and Major Disasters was activated many times by the
UN Office for Outer Space Affairs (UNOOSA) at the request of other UN entities
and member states. Key geopolitical events that activated the Charter included
floods in the United States, Argentina, Iran, Sri Lanka, China, Bangladesh, Sudan,
India, Indonesia, Australia, Panama, and Costa Rica; hurricanes, tropical storms,
and torrential rains in Fiji, Seychelles, Bangladesh, China, Haiti, Cuba, the
Dominican Republic, the Bahamas, the United States, the Philippines, and India;
and wildfires in Panama, Canada, the Russian Federation, and Israel, along with
volcanic activities in Indonesia and earthquakes in Taiwan, Japan, Ecuador, and
Indonesia. The Charter was activated a total of 36 times in 2016.7

UN Programme on Space Applications (PSA)

The UN Programme on Space Applications (PSA) is concerned with cooperation in
space science and technology. Several activities were carried out under PSA’s aus-
pices in 2016, including workshops on space technology applications, on the use of
Earth observation data, and on the use of global navigation satellite systems (GNSS).
A symposium and a conference were also held addressing space technology appli-
cations for climate change and for wildlife management and protecting
biodiversity.

The PSA conducted the United Nations/Costa Rica Workshop on “Human Space
Technology” in San José, Costa Rica, from 7 to 11 March 2016, to exchange infor-
mation on achievements in human space programmes and to consider ways to pro-
mote international cooperation by further facilitating the participation of developing
countries and industries in human space exploration-related activities; it also
focussed on raising awareness of the benefits of human space technology and its
applications and building capacity in microgravity science education and research.”

% “Radiocommunication Seminars and Workshops.” ITU 28 Mar. 2017 http://www.itu.int/en/
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The United Nations/India Workshop on Use of Earth Observation Data in Disaster
Management and Risk Reduction: “Sharing the Asian Experience” was held in
Hyderabad, India, from 8 to 11 March 2016, to demonstrate operational programmes
and tools to address disaster management (e.g. understanding disaster risks, respond-
ing to emergencies, assessing damage and loss, and providing inputs to mitigate
disasters); it also synthesised the experiences and lessons learnt by Asian countries
for the future effective use of Earth observation for disaster management.”

The United Nations/International Astronautical Federation Workshop on Space
Technology for Socio-Economic Benefits: “Integrated Space Technologies and
Applications for a Better Society” was held in Guadalajara, Mexico, from 23 to 25
September 2016, in conjunction with the 67th International Astronautical Congress
(IAC). It discussed space technologies, applications, information, and services that
contribute to sustainable economic and social development programmes and
focussed on the use of satellite telecommunications for early warning systems and
on increasing awareness among decision-makers and representatives of the research
and academic community of space technology applications for addressing eco-
nomic development.”

The United Nations/Islamic Republic of Iran Workshop on the Use of Space
Technology for Dust Storm and Drought Monitoring in the Middle East Region
took place in Tehran, Islamic Republic of Iran, from 5 to 9 November 2016, address-
ing the use of space technologies in drought monitoring and for dust storm tracking
and monitoring, with a main focus on Central Asia, and including a session dedi-
cated to considering the specific benefits of space tools in the wider environmental
monitoring of the Caspian Sea basin.”

The last workshop was the United Nations/Nepal Workshop on the Applications
of Global Navigation Satellite Systems, held in Kathmandu, Nepal, from 12 to 16
December 2016. It aimed to introduce GNSS and its applications to transportation
and communications, aviation, surveying, mapping and Earth science, management
of natural resources, the environment and disasters, precision agriculture, and high-
precision mobile applications. It also looked at space weather effects on GNSS
dual-frequency receivers, promoted a greater exchange of actual experiences with
specific applications, and encouraged greater cooperation in developing partner-
ships and GNSS networks in the framework of the regional reference frames.”

72“United Nations/India Workshop on the Use of Earth Observation Data in Disaster Management
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The PSA conducted the United Nations/Austria Symposium on “Integrated
Space Technology Applications for Climate Change” in Graz, Austria, from 12 to
14 September 2016, to address, inter alia, how countries affected by climate change
could make better use of space applications to assess their vulnerability, identify
potential alternatives in the context of mitigation and adaption to climate change,
and improve synergies among space agencies and organisations targeting efforts on
climate change.” It also conducted the United Nations/Kenya Conference on Space
Technology and Applications for Wildlife Management and Protecting Biodiversity
from 27 to 30 June 2016, to address the growing demand for EO data for biodiver-
sity monitoring and wildlife management, to present recent advancements in this
domain, and to identify specific needs in Africa for further action in better applying
benefits of space technologies in the biodiversity domain.”

International Committee on Global Navigation Satellite Systems (ICG)

The International Committee on Global Navigation Satellite Systems (ICG) was
established in 2005 to promote voluntary cooperation on matters of mutual interest
related to civil satellite-based positioning, navigation, timing, and value-added ser-
vices. It aims to make positioning, navigation, and timing available globally for
societal benefits at a lower cost through encouraging coordination among providers
of GNSS, regional systems, and augmentation services to ensure greater compati-
bility, interoperability, and transparency. It also aims to promote the introduction
and utilisation of navigation services and their future enhancements through provid-
ing assistance for integration into their infrastructures and by existing as a focal
point for information exchange to assist GNSS users with their development plans
and applications. The UNOOSA serves as the Executive Secretariat of the ICG and
the associated Providers” Forum. The 11th meeting of the ICG was organised by the
State Space Corporation “Roscosmos” on behalf of the government of the Russian
Federation and took place in Sochi, Russian Federation, from 6 to 11 November
2016. The meeting brought together stakeholders in industry, government, non-
governmental officials, and academia to review and discuss developments in global
navigation systems.”

The meeting consisted of three plenary sessions and a series of working group
meetings and included presentations to update ICG members, associate members,
and observers on various matters of interest. An application and expert seminar
entitled “High precision GNSS applications in various fields of the world econ-
omy” provided expert’s views on GNSS today and their visions for the future.
Topics included “United States Position, Navigation and Timing Advisory Board

76“United Nations/Austria Symposium on ‘Integrated Space Technology Applications for Climate
Change’.” UNOOSA 20 Mar. 2017 http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2016/
symposium_austria_climatechange.html

"7“United Nations/Kenya Conference on Space Technology and Applications for Wildlife
Management and Protecting Biodiversity.” UNOOSA 20 Mar. 2017 http://www.unoosa.org/oosa/
en/ourwork/psa/schedule/2016/conference_kenya_biodiversity.html

78“International Committee on Global Navigation Satellite Systems (ICG): Annual Meeting.”
United Nations Office for Outer Space Aftfairs 21 Mar. 2017 http://www.unoosa.org/oosa/en/our-
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(PNTAB): current activities and focus” and “Real-time GNSS for earthquake and
tsunami early warning” by US representatives; “Qianxun BeiDou Navigation
Satellite Systems (BDS) high precision positioning services and applications”, by
the representative of China; and “High precision GNSS land applications in the
economy’” and “Prospects of application of high-precision navigation in integrated
agriculture” by representatives of the Russian Federation.”

The four working groups also met during the Plenary, focussing on systems,
signals, and services (co-led by the Russian Federation and the United States);
enhancement of GNSS performance, new services, and capabilities (co-led by
China, India, and ESA); information dissemination and capacity building (led by
the UNOOSA); and reference frames, timing, and applications (co-led by the
International Association of Geodesy, the International Federation of Surveyors,
and the International GNSS Service (IGS)). In addition to discussing cross-cutting
issues relating to the international GNSS monitoring assessment, the groups
reviewed progress made in implementing the recommendations made at previous
meetings and ways and means of carrying them into the future. The 12th ICG meet-
ing will take place in Kyoto, Japan, from 2 to 7 December 2017.%

United Nations Spatial Data Infrastructure (UNSDI)

The United Nations Geographic Information Working Group (UNGIWG) is a com-
prehensive, decentralised geospatial information network of UN cartography and
geospatial information management science professionals that lay the foundations
for the United Nations Spatial Data Initiative (UNSDI) and facilitate decision-
making mechanisms between member states, regional organisations, and partners
that advance social, economic development, environmental, and humanitarian inter-
ests. The UNGIWG held its 15th plenary meeting in New York from 3 to 5 August
2015. This latest meeting was co-chaired by representatives from the United Nations
Department of Safety and Security (UNDSS) and the United Nations Office for
Outer Space Affairs (UNOOSA).! Its plenary conclusions confirmed the need to
move the voluntary best-effort approach of the group to the next level and to for-
malise this geospatial coordination mechanism in the UN system, building on mod-
els such as UN-Water, UN-Space, or the EMG. It also called for a permanent,
dedicated secretariat for the Working Group and highlighted that coordination was
required both on the policy level and the technical level. It also found that

?United Nations General Assembly. Eleventh meeting of the International Committee on Global
Navigation Satellite Systems — Note by the Secretariat. UN Doc. A/AC.105/1134 of 1 Dec. 2016.
New York: United Nations http://www.unoosa.org/oosa/oosadoc/data/documents/2016/aac.105/
aac.1051134_0.html
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challenges remained in the availability of core datasets and of commercial very
high-resolution satellite imagery.?

Conference on Disarmament (CD)

The Conference on Disarmament (CD) is the key multilateral disarmament and
arms control negotiating forum within the international community. The 2016 ses-
sion of the Conference occurred in three parts, the first part from 25 January to 1
April, the second on 16 May to 1 July, and the third on 1 August to 16 September
2016, during which the Conference held 30 formal plenary meetings and 6 informal
plenary meetings, in which member states as well as non-member states were
invited to participate in the discussions and outlined their views and recommenda-
tions. In the space-related substantive work of the Conference during its 2016 ses-
sion, development continued on the preambular and operative paragraphs of
resolutions regarding preventing an arms race in outer space, on no first placement
of weapons in outer space, and on transparency and confidence-building measures
in outer space activities. Under the agenda item on preventing an arms race in outer
space, delegations reaffirmed and further elaborated their respective positions dur-
ing the general debate of the Conference. On 4 April 2016, representatives from
Venezuela and the Russian Federation submitted the text of a joint statement declar-
ing that they will not be the first to place weapons of any kind in outer space, signed
in New York on 26 September 2015. On 3 June 2016, the document entitled
“Malaysia on behalf of Member States of G-21. Working paper. Prevention of an
Arms Race in Outer Space (PAROS)” was submitted to the Conference for review.
And on 16 September 2016, the United States submitted a note verbale clarifying its
activities on “Implementing the Recommendations of the Report (A/68/189%) of the
Group of Governmental Experts on Transparency and Confidence-Building
Measures in Outer Space Activities to Enhance Stability in Outer Space”.3* Other
topics addressed by the CD included the cessation of the nuclear arms race and
nuclear disarmament, prevention of nuclear war including all related matters, effec-
tive international arrangements to assure non-nuclear-weapon states against the use
or threat of use of nuclear weapons, new types of weapons of mass destruction and
new systems of such weapons (radiological weapons), a comprehensive programme
of disarmament, and transparency in armaments.

On 19 October 2016, discussions on the nature of the outer space security regime
moved from the CD into the UN First Committee (Disarmament and International
Security) in its thematic debate on outer space. Delegates from the Committee jux-
taposed the merits of legally binding instruments, including China and the Russian
Federation’s updated draft Treaty on the Prevention of the Placement of Weapons in

82“United Nations Geographic Information Working Group | Report to the UN Committee of
Experts on Global Geospatial Information Management (GGIM).” 25 Aug. 2015. UNGIWG 20
Apr. 2016 http://ggim.un.org/docs/meetings/GGIMS/UNGIW G%20Introduction.pdf

8 United Nations General Assembly. Report of the Conference on Disarmament. 2016 session. UN
Doc. A/71/27 of 22 September 2016. New York: United Nations https://disarmament-library.
un.org/UNODA/Library.nst/a61{£5819c4381ee85256bc70068fa14/d151f0c3926£060c85257b1a0
06ea83c/$FILE/A 71 27 Conference on Disarmament.pdf
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Outer Space and of the Threat or Use of Force Against Outer Space Objects (PPWT)
submitted to the CD in June 2014, and politically binding norms, including the draft
International Code of Conduct for Outer Space Activities (ICoC) developed by the
European Union in discussion during the same period. While the PPWT was seen to
be the most developed proposal provided to the CD so far, it lacks a ban on the devel-
opment and testing of ground-based antisatellite systems and needs to be compre-
hensive, effective, and verifiable in order to strengthen trust and confidence between
states. Proponents of the ICoC, convinced of the importance of transparency and
confidence-building measures, said that international cooperation and agreed stan-
dards of responsible behaviour were needed and that a non-legally binding agree-
ment negotiated within the United Nations could be the way forward. Nevertheless,
an agreement on the nature of the space security regime remained elusive.®*

United Nations Institute for Disarmament Research (UNIDIR)

The United Nations Institute for Disarmament Research (UNIDIR) conducts some
projects that cover, both directly and indirectly, issues of space security. It seeks to
review former proposals and to propose new options for breaking the deadlock in
space weaponisation and other emerging security matters at the CD. On 18 July
2016, the UNGA received the report of the director of the UNIDIR on the activities
of the Institute for the period from January to December 2015 and the programme
of work and financial plan for 2016 and 2017. Activities on space-related emerging
security issues included a study entitled “The Realities of Middle Power Space
Reliance”, which provided a strategic, security-focussed overview of the consider-
ations and options available to Space Middle Powers in order to best position them-
selves for securing long-term sustainable access to space-based services. During the
third Association of Southeast Asian Nations regional forum seminar on interna-
tional law and space security, UNIDIR hosted a luncheon and capacity-building
seminar on outer space to help stakeholders develop their understanding of the dual
themes of transparency and confidence-building measures in outer space activities
and space security and international law. Lastly, UNIDIR’s 14th edition of its space
security conference series was held in Geneva, Switzerland, on 28-29 April 2016,
on the theme “Sustaining the momentum: the current status of space security”.%
The six panels of the conference sought to facilitate discussion on foundational
concepts, provide overviews and updates from a series of space actors and regula-
tory bodies, examine the key political and legal initiatives currently under consider-
ation by the international community, and discuss the best way forward in terms of
a multilateral space security regime.¢

84“Debating Proposals on Common Principles to Ensure Outer Space Security, First Committee
Delegates Call for Adoption of Legally Binding Treaty.” 19 Oct. 2016. United Nations 23 Mar.
2017 https://www.un.org/press/en/2016/gadis3557.doc.htm

8 United Nations General Assembly. United Nations Institute for Disarmament Research — Note
by the Secretary General, on its 71st session. UN Doc. A/71/162 of 18 July 2016. http://undocs.
org/A/71/162
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1.2.2 The Group on Earth Observation

The Group on Earth Observation (GEO), with its system-of-systems cooperation
platform (GEOSS), is a voluntary partnership of governments and international
organisations that facilitates the coordination of current and future Earth observing
systems, while also providing structured and sustained data worldwide as a decision
support tool for its users. GEO remained active in 2016, conducting around 65
workshops and symposia (including 12 online webinars), which covered an assort-
ment of topics ranging from climate change, water management, disaster risk reduc-
tion, and other Earth observation and environmental monitoring topics. Notable
conferences included the Global Climate Observation: the Road to the Future con-
ference; the Fourth International Conference on Remote Sensing and Geoinformation
of the Environment; the 2nd International Conference on Geographical Information
Systems Theory, Applications and Management; the fourth edition of European
Space Solutions; Citizen Observatories for Water Management conference;
SciDataCon 2016 “Advancing the Frontiers of Data in Research”; the 3rd Biennial
Conference of the Southern Africa Society for Disaster Risk Reduction; and the 7th
Asia-Oceania/2nd AMS-Asia/2nd KMA  Meteorological ~ Satellite  Users’
Conference. GEO also held its 13th annual plenary meeting in St. Petersburg,
Russian Federation, from 7 to 10 November 2016, with sessions addressing
Advancing the Vision of GEO; Commercial Sector Engagement; Strengthening
Stakeholder Engagement; the GEO Work Programme; and Other Business, Session
Outcomes and Closing Remarks.%

1.2.3 Europe
1.2.3.1 European Space Agency

ESA’s budget increased by 18.5% to €5.253 billion in 2016 from €4.433 billion in
the previous year. Direct funding from ESA member states increased by 15.4% to
€3.740 billion, while funding from the EU and EUMETSAT grew by 26.7% to
€1.510 billion for the year.® The biggest budget allocation increase went to launcher
development, which grew by 73.0%, reaching €1.051 billion or one-fifth of ESA’s
spending. Funding for Earth observation increased by 27.8%, reaching €1.604 bil-
lion (a 30.5% share of ESA’s budget), while spending on Navigation decreased by
8.3% to €609.5 million (11.6%). Funding for space science remained unchanged at
€507.9 million (9.7%), while human spaceflight decreased by 1.7% to €365.1 mil-
lion (7.0%). Next, Telecom and Integrated Applications increased by 16.2% to
€359.3 million (6.8%), while Robotic Exploration and Prodex also had an increase

87“Past Meetings.” GEO 23 Mar. 2017 http://www.earthobservations.org/meetings.php

$8<“ESA Budget 2016.” 20 Jan. 2016. ESA 20 July 2017 http://www.esa.int/spaceinimages/
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of 23.8% reaching €192.8 million (3.7%). Funding for Space Situational Awareness
decreased by 7.2% to €12.9 million (0.2%), while the remaining 8.6% of funding
was allocated to ESA’s basic activities, activities associated with the general budget,
and the European Cooperating States Agreement.®

ESA Director General Jan Woerner and European Commissioner Elzbieta
Bienkowska signed a “Joint Statement on Shared Vision and Goals for the Future of
European Space” on 26 October 2016, coinciding with the release of the European
Commission’s “Space Strategy for Europe”. The document identified the following
common interests as guiding principles for future cooperation: maximising the inte-
gration of space into European society and economy, fostering a globally competi-
tive European space sector, and ensuring European autonomy in accessing and
using space in a safe and secure environment. It also emphasised ESA’s and EU’s
intention to reinforce their cooperation in the future as foreseen in the ESA/EU
framework agreement of 2004. These shared vision and goals were also used as a
high-level policy guiding element in the preparation of ESA DG Woerner’s proposal
to ESA member states for the 2016 Ministerial Council in December 2016.%

ESA’s Ministerial Council meeting took place on 1-2 December 2016, in
Lucerne, Switzerland. The meeting was intended to define ESA’s objectives based
on the vision of a “United Space in Europe in the Era of Space 4.0”. Here, Space 4.0
represents the evolution of the space sector into a new era where the increased num-
ber of new actors around the world (including the emergence of private companies;
participation with academia, industry, and citizens; digitalization; and global inter-
action) has changed the playing field among governments, the private sector, soci-
ety, and politics. Moreover, the Space 4.0 motif is analogous and intertwined with
Industry 4.0 that represents the Fourth Industrial Revolution of manufacturing and
services currently taking place.”! At the Ministerial, ESA tabled four future goals, in
line with the joint statement between ESA and the EU in October 2016, aiming for
a total sum of €11 billion in investment; by the conclusion of the meeting, €10.3
billion in investments beyond 2021 had been committed by ministers to reach those
future goals. Its first goal, to maximise the integration of space into European soci-
ety and economy, received the targeted €2.5 billion; the second goal, to foster a
globally competitive European space sector, received €1.4 billion, below its €1.5
billion target; the third goal, to ensure European autonomy in accessing and using
space in a safe and secure environment, received €1.8 billion, much less than the
€2.5 billion target; however the development of a foundation of excellence in space
science and technology received €4.6 billion, higher than its €4.5 target.”

8 “ESA Budget 2016 by Domain. 14 Jan. 2016. ESA 20 July 2017 http://www.esa.int/spaceinim-
ages/Images/2016/01/ESA_budget_2016_by_domain
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Within that €10.3 billion package, ESA’s science programme will receive €508
million per year between 2017 and 2022, increasing by 1% annually; moreover, its
ExoMars mission will get €440 million, with €340 coming from additional contri-
butions by governments, while the remaining balance will be sourced from the
ESA’s budget for mandatory activities. In commitments to the International Space
Station to 2024, ESA agreed to spend a total of €960 million, including €153 mil-
lion that will go towards experiments on Europe’s Columbus laboratory on the sta-
tion. ESA is also building the service module for NASA’s Orion spacecraft to offset
its 8.3% annual pro rata share of the ISS’s operating costs. The Space Rider mission
was allowed to move to the critical design review, which will use the structure of
ESA’s Intermediate Experimental Vehicle (IEV) to build an orbital reusable vehicle
that is capable of being launched vertically on a Vega launcher and landing horizon-
tally on an airstrip. Moreover, ESA has also agreed to spend up to €100 million on
the Prometheus engine, intended to form the basis of a reusable first-stage engine
for a future rocket. However, ESA’s Asteroid Impact Mission (AIM) with NASA did
not gain the necessary support to begin.”® The next ESA Ministerial Council meet-
ing will take place in Spain in late 2019.

1.2.3.2 European Union

With the EU’s three flagship space programmes (Copernicus, Galileo, and EGNOS)
being well advanced, Europe has shifted its focus from building space infrastructure
towards ensuring strong market uptake of their space data and services by the public
and private sectors. The European Commission released its space strategy on 26
October 2016 with the overarching aim of building a sustainable space economy.
The strategy focusses on the need for investing in start-ups through its Investment
Plan for Europe and boosting private investment with the development of a Pan-
European Venture Capital Fund-of-Funds programme. It also aims to build on
Europe’s space situational awareness capability and restated its support for a
GovSatCom programme.*

The strategy proposes four strategic goals to be set by the European Commission.
The first is to “maximise the benefits of space for society and the EU economy” by
encouraging the uptake of space services and data and advancing the EU space
programmes and meeting new user needs. Here, the Commission will promote the
uptake of Copernicus, EGNOS, and Galileo solutions in EU policies; facilitate the
use of Copernicus data and information; stimulate the development of space appli-
cations; and promote the efficient and demand-driven use of satellite communica-
tions to foster ubiquitous connectivity in all member states. The Commission will
also maintain the stability of the EU space programmes and prepare the new genera-

% De Selding, Peter B. “Europe commits to the space station and ExoMars as part of $11 billion in
commitments to ESA” 2 Dec. 2016. SpaceNews 4 Jan. 2017 http://spacenews.com/
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tions on a user-driven basis; and it will address emerging needs related to climate
change, sustainable development, and security and defence.”

Its second goal is to “foster a globally competitive and innovative European
space sector’” by supporting research and innovation and development of skills and
fostering entrepreneurship and new business opportunities. Here, the Commission
will step up its efforts to support space R&D activities and to boost the competitive-
ness of the European space sector; it will strengthen the use of innovative procure-
ment schemes to stimulate the demand side of innovation and explore new ways to
leverage private sector investments and partnerships with industry; it will promote
the use of common technology roadmaps to ensure greater complementarity of
R&D projects; and it will include space and Earth observation in its blueprint for
sectoral cooperation on skills, addressing new skills requirements in the sector. It
will also step up support to space entrepreneurs through EU funding programmes;
engage in a dialogue with the European Investment Bank (EIB) and European
Investment Fund (EIF) on the support of investment in the space sector; and support
space start-ups, including by exploring synergies with the upcoming pan-European
fund of funds.”

Its third goal is to “reinforce Europe’s autonomy in accessing space in a safe and
secure environment” by maintaining Europe’s autonomous access to space, ensur-
ing access to radio-frequency spectrum, ensuring the protection and resilience of
critical European space infrastructure, and reinforcing synergies between civil and
security space activities. Here, the Commission will aggregate its demand for launch
services to provide visibility to industry and reduce implementation costs; support
research and innovation efforts to react to and anticipate disruptive changes, such as
in launcher reusability and small launchers; support European launch infrastructure
facilities in line with its policy goals; and encourage the development of commercial
markets for new space activities. Additionally, the Commission will enhance the
current EU space surveillance and tracking (SST) services framework and will raise
awareness of risks to critical European space infrastructure, while also considering
a more comprehensive space situational awareness service (e.g. space debris, space
weather, and cyber alerts) in the long term. Lastly, it will propose a GovSatCom
initiative to ensure reliable, secured, and cost-effective satellite communication ser-
vices for EU and national public authorities and infrastructure and strengthen secu-
rity requirements when developing EU space systems.”’

In its fourth goal, the Commission aims to “strengthen Europe’s role as a global
actor and promoting international cooperation” by pursuing space dialogues with stra-
tegic international partners, by taking space policy into account in EU export control
dialogues with third countries, and it will use economic diplomacy and trade policy

% Commission of the European Communities. Communication from the Commission to the
European Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions. COM (2016) 705 final of 26 October 2016. Brussels: European Union
https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/COM-2016-705-F1-EN-MAIN.PDF
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instruments to assist European companies active in global markets and to address
societal challenges. The Commission will also foster the EU’s contribution to GEO
and CEOS and will engage with international partners to promote responsible behav-
iour in outer space and the preservation and protection of the space environment.”®

1.2.3.3 EUMETSAT

The European Organisation for the Exploitation of Meteorological Satellites
(EUMETSAT) is an intergovernmental organisation that supplies weather- and
climate-related satellite data to the National Meteorological Services of its Member
and Cooperating States in Europe and other users worldwide. EUMETSAT’s 85th
Council meeting took place in Darmstadt, Germany, on 28 and 29 June 2016. At that
meeting, the Council endorsed its new strategy “Challenge 2025” which establishes
the framework for its activities in the next decade; the strategy focusses on the
smooth transition of the current generation systems to the new MTG, EPS-SG, and
Jason-CS satellite systems and the full implementation of the Copernicus Sentinel-3,
Sentinel-4, Sentinel-5, and Sentinel-6 missions on behalf of the EU and further
cooperation with international partners.*® As a first step, the Council approved mov-
ing the Meteosat-8 spacecraft in GEO orbit over the Indian Ocean to replace its
ageing Meteosat-7 spacecraft as it approaches the end of its service in the first quar-
ter of 2017. The approval is EUMETSAT’s best-effort contribution to the multi-
partner Indian Ocean Data Coverage (IODC) mission, which also involves
geostationary satellites from India, Russia, and China; and it relieves a source of
strain regarding a gap in coverage with the US Air Force in 2015, as it relied on
Meteosat-7 data for cloud characterisation and weather imagery over the war-
wracked region, both essential for maintaining battle space awareness.!®® Moreover,
implementation of its Polar System Second Generation (EPS-SG) programme pro-
gressed following the Council’s approval of a cooperation agreement with the DLR
for the development of three METimage instruments and of an important ground
segment development contract covering all systems required to command and con-
trol the operations of the Metop-SG satellites from Darmstadt, Germany. The
Council also approved the Third Continuous Development and Operations Phase
(CDOP 3) of EUMETSAT’s eight Satellite Application Facilities (SAF) covering
the period 2017-2022.1%
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190 Gruss, Mike. “U.S. Military Faces Weather Coverage Gap over Hot Zones.” 13 Mar. 2015.
SpaceNews 22 Dec. 2015 http://spacenews.com/u-s-central-command-faces-weather-cover
age-gap-over-hot-zones/

101<A¢t its 85th session, the EUMETSAT Council endorsed a new strategy establishing the frame-
work for EUMETSAT activities in the next decade.” 29 June 2016. EUMETSAT 31 July 2017
https://www.eumetsat.int/website/home/News/DAT_3112252.html
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During EUMETSAT’s 86th Council meeting, held on 6 and 7 December 2016 in
Darmstadt, Germany, Council members agreed to shift the Metop-A polar-orbiting
satellite into a drifting orbit in June 2017 and extend its operating life by 2 to 3 years
while also conserving enough fuel to deorbit the spacecraft at the end of its service.
Metop-A is part of the space segment of EUMETSAT’s current EUMETSAT Polar
System (EPS) programme. The EPS programme consists of three identical polar-
orbiting Metop satellites together with relevant ground systems. The Metop satellites
are launched at 6-year intervals between 2006 and 2018. Metop-A was launched on
19 October 2006, joined by Metop-B on 17 September 2012; Metop-C is expected
to launch in October 2018.1%2 The Council meeting also approved a contract with
Thales Alenia Space for the payload data acquisition and processing function of the
ground segment for the Metop-SG satellites.'®

Six Metop Second Generation (Metop-SG) satellites will form the space seg-
ment of the Second Generation EUMETSAT Polar System (EPS-SG). The entire
programme is budgeted at about €4.1 billion, with EUMETSAT contributing about
80% of the budget, while ESA will cover the rest; the satellites are intended to oper-
ate between 2021 and around 2042.'%* The Metop-SG satellites will operate in three
pairs, each carrying a different but complementary suite of instruments, and will be
manufactured by Airbus D&S under a €1.32 billion contract signed on 16 October
2014.1% While the first two Metop-SG satellites, Metop-SG A and Metop-SG B, are
scheduled to launch in 2021 and 2022, respectively, both satellites have undergone
a late redesign to include larger propellant tanks to ensure a controlled deorbit at the
end of their service.!%

EUMETSAT’s current Meteosat programme consists of both Meteosat First
Generation (MFG) and the Meteosat Second Generation (MSG) satellites operating
in geostationary orbit over Europe and Africa. EUMETSAT had added the MSG-4
satellite to its MSG programme on 15 July 2015, and following its commissioning
phase, the spacecraft was renamed Meteosat-11 in December 2015. Following its
successful launch and commissioning, Meteosat-11 will be placed into in-orbit stor-
age for 2.5 years, meant for use prior to the deployment of EUMETSAT’s MTG
system. The MSG programme has three other satellites in operation, Meteosat-8 to
Meteostat-10, which are expected to end service in 2019, 2021, and 2022, respec-

12¢Metop.” Eumetsat 31 July 2017 http://www.eumetsat.int/website/home/Satellites/CurrentSat
ellites/Metop/index.html

B3 Henry, Caleb. “Eumetsat will shift Metop-A’s orbit to prolong its life, ensure deorbiting.” 16
Dec. 2016. SpaceNews 31 July 2017 http://spacenews.com/eumetsat-will-shift-metop-as-orbit-
to-prolong-its-life-ensure-deorbiting/

14De Selding, Peter B. “ESA, Eumetsat Finalize Contract for Next-gen Weather Satellites.” 6 Oct.
2015. SpaceNews 13 Jan. 2016 http://spacenews.com/esa-eumetsat-finalize-contract-for-next-gen-
weather-satellites/

1%5De Selding, Peter B. “Airbus Signs $1.7 Billion Contract for Six Metop Weather Satellites.” 16
Oct.2015.SpaceNews3June2016http://spacenews.com/42212airbus-signs- 17-billion-contract-for-
six-metop-weather-satellites/

1% Henry, Caleb. “Eumetsat will shift Metop-A’s orbit to prolong its life, ensure deorbiting.” 16
Dec. 2016. SpaceNews 31 July 2017 http://spacenews.com/eumetsat-will-shift-metop-as-orbit-to-
prolong-its-life-ensure-deorbiting/
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tively. With the health of all Meteosat satellites confirmed as at February 2016,
EUMETSAT’s Council was then willing to use the residual capacity of Meteosat-8
to support the IODC above the Indian Ocean.'?”

The Meteosat Third Generation (MTG) system is a series of sounding and imag-
ing satellites in geostationary orbit, being developed by France’s Thales Alenia
Space and Germany’s OHB AG, and is aimed at providing services for the 2020 to
2040 timeframe. On 24 July 2015, the EUMETSAT Council approved the contract
with Arianespace for the launches of the first three MTG satellites (the MTG-I1,
MTG-S1, and one option for MTG-12).!% The satellites are scheduled to be
launched to GEO orbit within the 2019-2023 timeframe and will operate from
2020 to 2040.'%

1.2.3.4 National Governments

France

On 1 June 2016, the merged launch directorate of the French space agency (CNES)
and the European Space Agency (ESA) presented two reusable projects to France’s
space policy minister, Thierry Mandon. The first project, Prometheus, is a joint
initiative of CNES and Airbus Safran Launchers (ASL) for the development of a
cheaper reusable first-stage engine. Currently, the Vulcain cryogenic engine on the
first stage of the Ariane 5 launcher, and intended for the Ariane 6 launcher, costs
upwards of €10 million for each launch, not including its strap-on boosters.
Depending on its configuration, the future Prometheus engine could reduce that cost
by half, as each engine will cost €1 million. The second project, Callisto, is a joint
CNES-DLR-JAXA project that is intended as a reusable launcher technology dem-
onstrator of Prometheus to launch before 2020.''"° While CNES is the driver in
developing the Prometheus engine, ESA agreed to contribute €80 million to the
project following the ESA Ministerial Council meeting on 2 December 2016.!!!

De Selding, Peter B. “Eumetsat to continue gap-filler role over Indian Ocean region.” 30 June
2016. SpaceNews 10 Nov. 2016 http://spacenews.com/eumetsat-to-continue-gapfiller-role-over-
indian-ocean-region/

18 “EUMETSAT and Arianespace announce signature of launch contract for three MTG satellites.”
16 July 2015. Eumetsat 3 June 2016 http://www.eumetsat.int/website/home/News/DAT_2703454.
html?lang=EN&pState=1

1% Henry, Caleb. “Arianespace Wins Fresh Eumetsat Contract After MSG 4 Launch.” 16 July 2015.
Via Satellite 3 June 2016 http://www.satellitetoday.com/launch/2015/07/16/arianespace-wins-
fresh-eumetsat-contract-after-msg-4-launch/

110“Thierry Mandon visits CNES’s Launch Vehicles Directorate (DLA): presentation of Ariane 6
and Vega-C programmes and their future evolutions.” 1 June 2016. CNES 18 July 2017 https://
presse.cnes.fr/en/thierry-mandon-visits-cness-launch-vehicles-directorate-dla-present
ation-ariane-6-and-vega-c

"'Henry, Caleb. “ESA kick-starts Prometheus reusable engine with first funding tranche.” 22 June
2017. SpaceNews 18 July 2017 http://spacenews.com/esa-kickstarts-prometheus-reusable-eng
ine-with-first-funding-tranche/
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ASL’s formal bid on 7 May 2015 to ESA for the production of the Ariane 6
launcher came with a desire for ASL to have oversight over the design, production,
commercialisation, and operations of the launcher. ASL also sought to increase its
39% stake in Arianespace to include the near 34.7% stake held by the French
government through CNES, which would also remove CNES’s minority blocking
power in launcher development.!!?

The French government agreed to sell its stake in Arianespace to ASL but
reserved informal oversight over the company, which will remain intact at its Evry
headquarters and will utilise the Ariane 6 launch platform CNES is building in
French Guiana.'" Following negotiations between ESA and ASL, it was agreed that
ASL would contribute €400 million to the Ariane 6 development contract, while
€200 million will be cut out partly by shaving the cost of certain buildings and
facilities that will integrate the launcher horizontally, and an additional €200 million
will be removed as unnecessary expenditures. On 30 November 2016, CNES
announced that it would sell its stake in Arianespace to ASL; ASL’s share capital in
Arianespace will increase to 74%, and the three directors representing CNES will
be replaced by three directors appointed by Airbus Safran Launchers, while CNES
will join ESA as statutory censors of Arianespace’s board of directors.!'* ESA
signed the Ariane 6 development contract with ASL on 12 August 2015. The con-
tract, now valued at around €2.4 billion, will cover development of the launcher
from 2015 to its inaugural flight in 2020.

CNES enhanced its collaborative relationships in 2016. On 25 January 2016,
CNES President Jean-Yves Le Gall and ISRO’s President A.S. Kiran Kumar signed
three cooperation agreements during French President Francois Hollande’s state
visit to India. CNES and ISRO will develop a thermal climate-monitoring satellite
to map heat exchanges on Earth’s surface and to offer support to new applications
in agriculture, forest monitoring, soil and groundwater pollution monitoring, and
volcanology. ISRO’s Oceansat-3 satellite will host France’s Argos 4 environmental
data collection and location instrument when it is launched in 2018. And the agen-
cies signed a letter of intent on CNES’s participation in ISRO’s next Mars mis-
sion.!’® Also, on 6 September 2016, CNES signed an agreement with the Vietnamese

2De Selding, Peter B. “New Airbus-Safran Venture Eyes Full Control of Arianespace.” 8 Jan.
2015. SpaceNews 12 Jan. 2016 http://spacenews.com/new-airbus-safran-venture-eyes-full-control-
of-arianespace/

3De Selding, Peter B. “France Giving up Arianespace Ownership, but not Oversight.” 19 June
2015.SpaceNews22Dec.2015http://spacenews.com/france-giving-up-arianespace-ownership-but-
not-oversight/

4 Messier, Doug. “Airbus Safran Launchers Buys CNES Shares of Arianespace.” 3 Dec. 2016.
ParabolicArc21Aug.2017http://www.parabolicarc.com/2016/12/03/airbus-safran-launchers-buys-cnes-shares-
arianespace/

115¢List of Agreements/MOUs signed during the State Visit of President Francois Hollande of the
French Republic to India (January 25. 2016).” 25 Jan. 2016. Ministry of External Affairs —
Government of India 20 Aug. 2017 http://www.mea.gov.in/bilateral-documents.htm?dtl/26294/Lis
t+of+AgreementsMOUs+signed+during+the+State+Visit+of+President+Francois+Hollande+of+
the+French+Republic+to+India+January+25+2016
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Academy of Science and Technology (VAST) to reinforce cooperation between
France and Vietnam. France and Vietnam have long-standing relations in this field,
with the launches of three Vietnamese satellites having been carried out from the
Guiana Space Centre in Kourou, French Guiana.!®

Germany
At the beginning of the year, Germany’s future participation on the ISS was pending
an ongoing study to assess the sustainability of the investment and its associated
benefits.!!” While the assessment was not published, German delegates to the
December 2016 ESA Ministerial Council meeting acknowledged the excellent
opportunities for research under space conditions offered by the ISS and benefits
derived by German industry in the field of materials research; Germany ended up
politically supporting the extension of ISS operations until 2024 and allocated
around €346 million to continuing operation of the ISS until 2019.!18

The DLR formed and reinforced several collaborative relationships in 2016. The
first took place on 19 January 2016 in the form of a 3-year agreement between the
DLR’s Project Management Department and China’s National Center for Science
and Technology Evaluations (NCSTE) for cooperation in the development of
research and innovation, i.e. specifically in terms of quality assurance and the evalu-
ation of research projects, the continued development of national promotion sys-
tems, and joint publications on selected topics.!’” On 23 February 2016, the DLR
signed an implementing agreement with the Korea Aerospace Research Institute
(KARI) to strengthen their partnership in the operation of and reception of data
from Korean EO satellites and for increased scientific exchange. And on 25 February
2016, the DLR and the Japan Aerospace Exploration Agency (JAXA) signed an
“Inter Agency Arrangement for Strategic Partnership” to achieve common strategic
goals, including the development and use of aeronautic and space technologies that
contribute to solving global societal challenges, expanding their foundations for
scientific excellence in research, and guaranteeing the enhancement of the competi-
tiveness of both countries.'”® The DLR and France’s CNES also renewed their 2002

116 “France/Vietnam: la visite de Francois Hollande relance la coopération économique.” 7 Sept.
2016. Le Moci 19 Aug. 2017 http://www.lemoci.com/actualites/pays-marches/france-vietnam-
la-visite-de-francois-hollande-relance-la-cooperation-economique/

""De Selding, Peter B. “ESA members give space agency an 18-percent budget boost.” 15 Jan.
2016.SpaceNews 10Nov.2016http://spacenews.com/esa-members-give-space-agency-an-18-percent-
budget-boost/

8“ESA Council meeting at ministerial level in Lucerne — Germany awards approximately two
billion euro to space projects.” 2 Dec. 2016. DLR 4 Aug. 2017 http://www.dlr.de/dlr/presse/en/
desktopdefault.aspx/tabid-10308/471_read-20304/year-all/#/gallery/25207

119“Germany and China broaden their collaboration in science management.” 22 Jan. 2017. DLR 3
Aug. 2017 http://www.dlr.de/dIr/presse/en/desktopdefault.aspx/tabid-10172/213_read-16485/#/
gallery/21731

120“DLR is expanding cooperation with Japan and South Korea.” 29 Feb. 2016. DLR 3 Aug. 2017
http://www.dlr.de/dlr/en/desktopdefault.aspx/tabid-10857/1527_read-16946/#/gallery/22220
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framework agreement for bilateral cooperation on 2 June 2016,'?! and the two
agencies signed another agreement for the design, construction, and operation
phases of the Methane Remote Sensing LIDAR Mission (MERLIN) environmental
satellite on 14 September 2016.'*> And a memorandum of understanding was signed
between the DLR and the private Russian university, Skolkovo Institute of Science
and Technology, for scientific cooperation covering materials research, life sci-
ences, climate research, space law, and planetary research.!?

Italy
The Italian Space Agency (ASI) released its Strategic Vision Document for the
period 2016-2025 (Documento di Visione Strategica 2016-2025) on 14 December
2016. The document lays out four strategic priorities for ASI over the next decade.
Those goals are (1) to promote the development of services and applications for the
space economy, (2) to promote the development and use of infrastructures for the
space economy, (3) to accelerate and support scientific and cultural progress (sci-
ence diplomacy), and (4) to raise the country’s international prestige (space
diplomacy).!** Nestled within these goals are specific intervention areas and pro-
gramme areas that indicate the direction in which ASI will operate in order to make
progress in satisfying each goal. The first goal focusses on the upstream and down-
stream components of the space value chain and is centred on “user uptake” of
services to facilitate the growth of the space economy over the next decade. The
second goal looks at developing infrastructures that facilitate the emergence of an
industrial and economic base in which new initiatives can grow. The third goal
envisages the preferred approach of defining and coordinating scientific pro-
grammes, identifying seven areas of focus: high-energy and space astrophysics;
planetology, solar system science, and exoplanetology; cosmology; fundamental
physics; Earth sciences; scientific and technological research on the ISS; and dis-
seminating space culture. The fourth goal seeks to raise Italy’s global prestige in
space diplomacy in three areas: cooperation on European level, cooperation with
NASA, and cooperation with other space agencies and institutions in the world.'*
ASI formed and reinforced several collaborative relationships in 2016. The first
took place on 25 January 2016, in the form of a memorandum of understanding

2I“DLR and CNES renew their framework agreement for bilateral cooperation.” 2 June 2016.
DLR 3 Aug. 2017 http://www.dIr.de/dlr/en/desktopdefault.aspx/tabid-10081/151_read-18064/
year-2016/151_page-4/#/gallery/23231

122¢Climate protection — DLR and CNES sign an agreement for the construction and operation of
the MERLIN environmental satellite.” 14 Sept. 2016. DLR 3 Aug. 2017 http://www.dlr.de/dlt/en/
desktopdefault.aspx/tabid-10081/151_read-19317/year-2016/151_page-3/#/gallery/24323

123 “Abkommen zur Wissenschaftskooperation mit der russischen SkolTech-Universitit unterzeich-
net” 13 June 2016. DLR 3 Aug. 2017 http://www.dlr.de/dlr/desktopdefault.aspx/tabid-
10857/1527_read-18243#/gallery/23392

124 Battiston, Roberto. “Documento di Visione Strategica 2016-2025.” 14 Dec. 2016. ASI 2 Aug.
2017 http://www.asi.it/it/news/documento-di-visione-strategica-2016-2015

123 “STRATEGIC VISION DOCUMENT 2016-2025.” 14 Dec. 2016. ASI 2 Aug. 2017 http://www.
asi.it/sites/default/files/attach/dettaglio/dvs-ing_web.pdf
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(MoU) with the United Arab Emirates (UAE) Space Agency, which provided a
broad framework agreement to carry out cooperative space activities between the
two entities.'? On 18 May 2016, the heads of ASI and the Argentinian Space Agency
(CONAE) signed a letter of intent to extend and strengthen collaboration in the field
of space activities'?’; and on 17 June 2016, another MoU was agreed between ASI
and the Russian Space Agency (Roscosmos) to cooperate in the field of remote
sensing and Earth observation during the Saint Petersburg Economic Forum. And
on 27 October 2016, ASI and the government of Australia signed a collaborative
partnership agreement to pursue space activities, promoting future joint research
and development, academic exchange, and industry cooperation.!?®

United Kingdom

The UK government’s National Space Policy document was released near the end
of 2015. It sets out its vision to capture a greater share of the world’s thriving space
market as the United Kingdom aims to become a future European hub for com-
mercial spaceflight and related space sector technologies.'” The National Space
Policy commits to four key principles in the government’s use of space, i.e. it rec-
ognises the strategic importance of space, commits to preserving and promoting
the safety and security space, supports the growth of the space sector, and commits
to international cooperation to deliver maximum benefit from UK investment in
space.’®® In that pursuit, the UK government spent much of 2016 working with
industry and the science community to develop a new strategy for its implementa-
tion, issuing a call for ideas and evidence to help develop a new space strategy on
15 November 2016."3!

On 7 April 2016, the UK Space Agency published its corporate plan for the
period 2016/2017, laying out an overview of the Agency’s mandate, strategy, and
key targets and milestones. Between 2016 and 2017, it expects to launch its
NovaSAR imaging spacecraft. It also hopes to expand its Space for Smarter
Government Programme and continue the International Partnership Programme
(IPP). Lastly, it hopes to deliver the UK flight instruments for integration in the

126Bongiorno, Massimo. “Italy and the United Arab Emirates space agreement.” 25 Jan. 2016. ASI
1 Aug. 2017 http://www.asi.it/en/news/italy-and-united-arab-emirates-space-agreement

127¢Ttaly — Argentina means space collaboration.” 18 May 2016. AST 1 Aug. 2017 http://www.asi.
it/en/news/italy-argentina-means-space-collaboration

128“Australia, Italy sign contract for a collaborative partnership in space.” 27 Oct. 2016. Geospatial
World 1 Aug. 2017 https://www.geospatialworld.net/news/australia-italy-sign-contract-collabo
rative-partnership-space/

129¢“National Space Policy.” 13 Dec. 2015. GOV.UK 27 July https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/484865/NSP_-_Final.pdf

130Tbid.

131“Call for ideas and evidence: help develop a new space strategy.” 15 Nov. 2016. GOV.UK 27
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ESA’s ExoMars rover and Solar Orbiter and to receive the first science survey
results from Gaia and the first data from LISA Pathfinder.'*

The United Kingdom also took a step closer to realising its goal to be a spaceport
for orbital and suborbital commercial launch activities. On 12 July 2016, the British
government awarded feasibility study contracts for horizontal or vertical launch
proposals by five industrial teams: Airbus Safran Launchers, Orbital Access (in
association with BAE Systems and Reaction Engines Ltd), Virgin Galactic, Deimos
Space UK (in association with Firefly Space Systems of the United States), and
Lockheed Martin. As proposals of the last three teams are centred on US-based
technology, they would need to clear export restrictions under the multilateral
Missile Technology Control Regime and the US ITAR.'*® The total value of the
contracts is a modest £1.5 million, but aside from that injection, there were no other
government commitments to funding spaceport development in 2016.13*

1.2.4 United States

The White House released its 2017 NASA budget request to the US Congress on 9
February 2016, seeking $19.025 billion for 2017, a decrease of 1.3% from the
$19.285 billion it received from the 2016 omnibus spending bill signed by President
Obama on 18 December 2015.!% Exploration programmes saw the sharpest cuts in
spending, decreasing from $4.030 billion in 2015 to $3.337 billion; the decrease
came from a $689.7 million cut to the SLS programme and $150.2 million cut in the
Orion programme, amounting to $1.310 billion and $1.120 billion, respectively.
Despite raising concerns in Congress about whether the request will keep NASA on
track with its exploration goals, NASA officials believe the budget will support the
Exploration Mission (EM) 1 of the first launch of the SLS and Orion spacecraft in
2018 and a second launch of EM-2 as early as 2021.%¢ NASA’s science programme
received nearly the same funding as in 2016; however, Earth science will increase
by $111.2 million to $2.032 billion, while planetary science will decrease by almost

132¢4UK Space Agency Corporate Plan 2016-2017.” 7 Apr. 2016. GOV.UK 27 July 2017 https:/
www.gov.uk/government/publications/uk-space-agency-corporate-plan-2016-2017

3 De Selding, Peter B. “Britain selects U.S., French, British teams to study spaceport feasibility.”
13July2016.SpaceNews 10Nov.2016http://spacenews.com/britain-selects-u-s-french-british-teams-to-study-
spaceport-feasibility/

134De Selding, Peter B. “Britain endorses ESA, promises increased export-credit support for indus-
try.” 25 Nov. 2016. SpaceNews 4 Jan. 2017 http://spacenews.com/britain-endorses-esa-promises-
increased-export-credit-support-for-industry/

135 Smith, Marcia S. “NASA Gets Big Boost in Final FY2016 Appropriations Bill.” 16 Dec. 2015.
Space Policy Online 30 June 2016 http://www.spacepolicyonline.com/news/nasa-gets-big-boost-
in-final-fy2016-appropriations-bill

36 Foust, Jeff. “Bolden defends NASA budget in a House committee farewell.” 18 Mar. 2016.
SpaceNews 10 Nov. 2016 http://spacenews.com/bolden-defends-nasa-budget-in-a-house-
committee-farewell/
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the same amount ($112.3 million) to $1.519 billion. The funding requested for
NASA’s Commercial Crew Programme also decreased by $59 million, reaching
$1.185 billion for 2017.1*" A final 2017 appropriation bill was not approved by
Congress by the end of 2016, as US House of Representatives passed its final bills
of the 114th Congress on 8 December 2016, while the US Senate passed a NASA
authorization bill on the following day — leaving the Senate’s amended version the
“NASA Transition Authorization Act of 2016 open for discussion when the 115th
Congress convenes in January 2017.'38

On 29 December 2016, the incoming administration of President-Elect Trump
announced the idea of relaunching the National Space Council (NSC) to oversee US
space policy. The NSC had originated during the inception of NASA in 1958 as a
mechanism to help guide the US space agenda. Upon taking office, it is likely that
the NSC will be established within the White House with Vice President Mike
Pence as its chair. Some cross-cutting issues that it might choose to address include
export control and acquisition reform, the health of the US space industrial base,
space debris mitigation and space traffic management, the facilitation of emerging
commercial space industries, and the determination of goals and priorities for space
activities beyond LEO.!*

1.2.5 Canada

On 22 November 2016, Innovation, Science and Economic Development Canada
(ISED) Minister Navdeep Bains announced that a new Canadian space strategy
would be released in June of 2017. While it was discussed during the AIAC 2016
Canadian Aerospace Space Summit, the announcement hinted that MDA and its
partners would continue to be supported with a C$54 million contribution from its
Technology Demonstration Programme (TDP) and that Canada’s government is
committed to revitalising the Space Advisory Board (SAB). Prior to the strategy’s
release in June, the SAB will consult stakeholders to define the key elements of a
space strategy, and similar to Europe’s space strategy, it will focus on using space to
drive broader economic growth through supporting talent, research, and entrepre-
neurship in the industry.'*

37Foust, Jeff. “White House proposes $19 billion NASA budget.” 9 Feb. 2016. SpaceNews 10
Nov. 2016 http://spacenews.com/white-house-proposes-19-billion-nasa-budget/

138 Foust, Jeff. “In symbolic move, Senate passes NASA authorization bill.” 10 Dec. 2016. SpaceNews
4 Jan. 2017 http://spacenews.com/in-symbolic-move-senate-passes-nasa-authorization-bill/

% David, Leonard. “Playing the Space Trump Card: Relaunching a National Space Council.” 29
Dec. 2016. Space.com 19 Aug. 2017 https://www.space.com/35163-trump-administration-
national-space-council.html

140Boucher, Marc. “New Canadian Space Strategy Coming in June 2017.” 22 Nov. 2016. SpaceRef
Canada 21 Aug. 2017 http://spaceref.ca/news/new-canadian-space-strategy-coming-in-june-2017.
html
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The CSA budget for the fiscal year 2016-2017 covering 1 April 2016 to 31
March 2017 decreased by 10.6% to C$432.39 million from C$483.43 million in the
previous year. About 49.7% of the funding was allocated to its space data, informa-
tion, and services, while 23.0% went to space exploration, 15.3% went to Future
Canadian Space Capacity, and the remaining 12.0% share went to internal services.
The decrease came mainly from a C$43.3 million reduction related to the
RADARSAT Constellation Mission (RCM), due to a change in cash flow require-
ments. Also its contribution to ESA increased to C$27.031 million in 2016-2017,
from C$26.215 million in the previous year.'*! Under its Economic Action Plan,
Canada plans to increase its spending by an additional C$30 million for ESA’s
ARTES programme, distributed over the period of 2016 to 2019. Moreover, Canada
has also committed to extending its participation in the ISS to 2024 and has histori-
cally provided 2.3% of the ISS’s common operating costs.'*?

1.2.6 Russia

On 28 December 2015, Russian President Vladimir Putin signed a decree dissolv-
ing Russian Federal Space Agency, known as Roscosmos, transferring the agen-
cy’s responsibilities to the newly formed “Roscosmos State Corporation”.'** The
decree took effect on 1 January 2016, and while the powers and functions of
Roscosmos will remain the same, the new organisation will be run as a corpora-
tion with control over Russia’s entire space industry.!** The creation of the
Roscosmos State Corporation is another step in Russia’s reorganisation of its
space sector that began in December 2013." In addition to increasing Russia’s
competitiveness, both in gaining market share and in securing parity and advan-
tage over geopolitical opponents, the reorganisation is intended to strengthen
Russia’s struggling space industry, which has seen a number of high-profile fail-
ures in recent years. In that context, on 19 April 2016, Roscosmos provided a 20
billion rouble cash infusion to the space hardware builder Khrunichev Space
Centre to repay its suppliers. As the total debt of the Khrunichev Space Centre

141“Main Estimates — 2016-17 Estimates — Canadian Space Agency.” 23 Feb. 2017. Government
of Canada 20 Aug. 2017 https://www.canada.ca/en/treasury-board-secretariat/services/planned-
government-spending/government-expenditure-plan-main-estimates/2016-17-estimates/main-
estimates.html#toc7-37

142SpaceNews Editor. “EditoriallCanadian Commitment Builds Momentum for Space Station
Extension.” 5 May 2015. SpaceNews 11 Jan. 2016 http://spacenews.com/editorial-canadian-
commitment-builds-momentum-for-space-station-extension/

143¢“Russian space agency gets replaced by state corporation — Kremlin.” 28 Dec. 2015 TASS 18
Aug. 2017 http://tass.com/science/847295

44 Nowakowski, Tomasz. “Russia dissolves its federal space agency, what now?” 30 Dec. 2015.
Spaceflight Insider 18 Aug. 2017 http://www.spaceflightinsider.com/organizations/roscosmos/
russia-dissolves-federal-space-agency-now/

145¢Putin Signs Decree on Creation of United Rocket and Space Corporation.” 2 Dec. 2013. TASS
18 Aug. 2017 http://en.itar-tass.com/russia/709849
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stood at 114 billion as at 2014, Roscosmos will facilitate subsidies from the
Russian government and loans from the Russian development bank,
Vnesheconombank, to stabilise its accounts as part of the first phase of
Khrunichev’s 10-year recovery schedule. The second phase, taking place between
2017 and 2020, will include a broad reorganisation of Khrunichev which should
yield sustained profitability between 2021 and 2025, in addition to continued
increases in both labour productivity and salaries.'*

On 18 August 2016, Boeing and its Russian and Ukrainian partners in the Sea
Launch joint venture reached a preliminary framework agreement to settle a lawsuit
initiated by Boeing in February 2013. Boeing had sued Russia’s RSC Energia and
the Ukrainian launch vehicle manufacturer Yuzhnoye for refusing to pay more than
$350 million following Sea Launch’s 2009 bankruptcy, leaving Boeing to cover
$449 million in loan guarantees to third-party creditors on its own. In its lawsuit,
Boeing said that RSC Energia owed at least $222.3 million and that Yuzhnoye owed
at least $133.4 million."*” On 12 May 2016, the US district court in California
issued a judgement in favour of Boeing, concluding that RSC Energia owed Boeing
more than $320 million in reimbursement obligations as defined in prior agree-
ments. Boeing and RSC Energia expect to reach a final agreement to settle the
lawsuit by the end of 2016, wherein the parties have agreed that Boeing will write-
off part of the judgement in compensation for a cooperative agreement to develop a
docking adaptor that could be used by both Boeing’s CST-100 Starliner crew space-
craft and Russia’s next-generation crewed spacecraft called “Federation”, being
developed by Energia for Roscosmos.'*® The settlement still leaves open the status
of Sea Launch which is now primarily owned by RSC Energia and has remained
docked in port in California since its last mission to launch Eutelsat’s Eutelsat 3B
to GEO on 26 May 2014.

1.2.7 Japan

Japan’s Space Policy Commission published a revised version of the third iteration
of its Basic Plan for Space Policy on 11 November 2015.* Other than recommend-
ing that the IGS system be expanded to eight satellites (plus two relay satellites to
support the constellation) from the original two optical and two radar satellites (plus

146De Selding, Peter B. “Russia bails out debt-ridden Khrunichev.” 20 Apr. 2016. SpaceNews 10
Nov. 2016 http://spacenews.com/russian-government-provides-debt-ridden-khrunichev-with-cash-
and-loans/

147Raymond, Nate. “Boeing sues Sea Launch partners for $350 million.” 4 Feb. 2013. Reuters 18 Aug.
2017 http://www.reuters.com/article/2013/02/04/boeingsealaunch-idUSL1NOB31GP20130204
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one on-orbit spare), the revised version was in line with the original third iteration
of its Basic Plan for Space Policy published on 9 January 2015. This new 10-year
roadmap marks a shift in Japan’s priorities from its previous basic plans published
in 2009 and updated early in 2013, now focussing on security and commerce rather
than its earlier emphasis on the peaceful use of outer space. Another departure in
this policy is in the naming of China as a destabilising factor in global security,
particularly in its growing counter-space capability and development of antisatellite
weapons.'® The new policy puts greater focus on developing Japan’s Information
Gathering Satellites (IGS) to further improve the country’s surveillance and recon-
naissance competencies. Moreover, it looks to increasing cooperation with the
United States on an equal basis, while also maintaining and strengthening its own
industrial and science and technology sector.'!

According to the Space Report 2016, Japan’s combined space budget was
increased by 2.4% to ¥332.4 billion for the fiscal year 2016 (beginning on 1 April
2016 and ending 31 March 2017).152 The 2015 budget in the same fiscal period was
¥324.5 billion. The 2016 budget, encompassing the space activity of 11 government
ministries, saw a 1.7% funding decrease (i.e. ¥179.3 billion) for the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) which governs the
Japan Aerospace Exploration Agency (JAXA); meanwhile, Japan’s Ministry of
Defence had a 15% increase in funding (i.e. ¥34.2 billion), likely excluding Japan’s
ballistic missile defence budget as in the previous year.'*

In line with its enhanced cooperation with the United States, Japan has agreed to
extend its participation in the International Space Station (ISS) through 2024. By
December 2015, the Strategic Headquarters for Space Policy of the Cabinet Office
in Japan’s government officially approved a plan to develop the HTV-X to follow on
from JAXA’s next three HTV missions to the ISS, not including HTV-6. The HT V-7
will launch in February 2018, followed by HTV-8 in February 2019 and then by
HTV-9 in February 2020; the HTV-X will be launched in 2021."%* Japan spends
about ¥40 billion on the ISS annually.'>

150K allender-Umezu, Paul. “Japan Boosts Space Spending In Support of Security Focus.” 2 Feb.
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1.2.8 China

China’s 13th Five-Year Plan (2016-2020) was preliminarily approved by China’s
Communist Party on 29 October 2015, while its details were finalised in early
2016.156 The 13th Five-Year Plan has been formulated around five philosophical
tenets, i.e. innovation, coordination, green growth, opening up, and inclusive devel-
opment.” Its major objectives for economic and social development are as follows:
(1) maintain a medium-high rate of growth; (2) achieve significant results in
innovation-driven development; (3) further coordinate development; (4) improve
standards of living and quality of life; (5) improve the overall calibre of the popula-
tion and the level of civility in society; (6) achieve an overall improvement in the
quality of the environment and ecosystems; and (7) ensure all institutions become
more mature and better established.'>

China’s Middle and Long Term Development Plan for State Civil Space
Infrastructure (2015-2025) was released on 26 October 2015.' Under this new
roadmap, satellite remote sensing, communications, broadcasting, and navigation
systems will be built up during the 13th Five-Year Plan to establish the state civil
space infrastructure system. Using those systems, the 2015-2025 space develop-
ment plan aims to produce comprehensive application demonstrations in 12 fields
(including territory, mapping, energy, communications, and environmental protec-
tion) to provide core business with timely, accurate, and stable space information
services. Additionally, the 2015-2025 plan stresses the importance of investment in
its domestic industry and calls for more investment of private capital.'®® For instance,
it foresees 100 launches of its Long March launcher family during the 2015-2025
period to meet domestic demand; it also aims to court commercial launch contracts
by providing commercial launch services outside of its territory.'®!

13 Magnier, Mark. “China’s Communist Party Approves Five-Year Plan.” 29 Oct. 2015. The Wall
Street Journal 1 Feb. 2016 http://www.wsj.com/articles/chinas-communist-party-approves-
five-year-plan-1446124597
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158“The 13th Five-Year Plan for Economic and Social Development of The People’s Republic of
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gov.cn/newsrelease/201612/P020161207645765233498.pdf
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1.2.9 India

In 2016, India’s Parliament allocated 75.09 billion rupees to the Indian Space
Research Organisation (ISRO) for the fiscal year 2016-2017, beginning on 1 April
2016. The budget was later revised to 80.45 billion rupees, an increase of 15.6%
from the 69.6 billion rupees allocated in ISRO’s revised 2015-2016 budget. A total
of 72.87 billion rupees of the revised 2016-2017 fiscal budget went towards ISRO’s
Central Sector Schemes/Projects covering space technology, space applications,
space sciences, and ISRO’s INSAT constellation of communications and meteoro-
logical satellites. Space technology accounted for 62.9% of that spending, while
ISRO’s space applications accounted for 15.2%, and space sciences received just
1.8% of the allocation. Moreover, around 20.1% was allocated towards ISRO’s
INSAT system.!6?

India’s satellite telecommunications market is known for its high barriers to
entry for foreign satellite operators wishing to access its large DTH growth market
for satellite TV, satellite broadband, and cellular backhaul. Non-Indian operators
(including SES, Eutelsat, Intelsat, MEASAT, AsiaSat, Singtel, ABS, and APT
Satellite) are only permitted to have an operating licence if India’s own INSAT tele-
communications satellites, owned and operated by ISRO, do not have sufficient
capacity to meet programmers’ demand. While the INSAT system is normally
unable to keep up with market demand, another hurdle for non-Indian operators is
that rather than being allowed to deal with their customers directly, they must sell
their own bandwidth to their competitor ISRO, which then resells it to broadcasters
at prices set by ISRO. This is not the case for television broadcasters which seek
operating licences using India’s own INSAT system; moreover, they are given pref-
erential treatment under Indian law.'®?

On 23 May 2016, the Telecom Regulatory Authority of India (TRAI) published a
“preconsultation paper” highlighting the savings that satellite television broadcasters
could realise if they transmitted popular satellite television programmes using com-
mon transponder space shared by multiple DTH providers, rather than transmitting
the same programmes individually on different satellites. TRAI went on to empha-
sise that sharing transponder capacity would help the flow of revenue to non-Indian
operators that provide most of the satellite capacity. Nevertheless, the proposal will
likely be met with resistance from India’s domestic broadcasters and from DTH
operators, as it threatens their business models, which focus on differentiation.!*

12Notes on Demands for Grants, 2017-2018. “Department of Space | No.91 | Department of
Space.” 1 Feb. 2017. Indiabudget.nic.in 5 Aug. 2017 http://indiabudget.nic.in/ub2016-17/eb/
sbe84.pdf

19 De Selding, Peter B. “Satellite operators give negative reviews of Indian regulator’s satellite-TV
proposal.” 8 June 2016. SpaceNews 10 Nov. 2016 http://spacenews.com/satellite-operators-
give-negative-reviews-of-indian-regulators-satellite-tv-proposal/
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give-negative-reviews-of-indian-regulators-satellite-tv-proposal/
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1.3 Worldwide Space Budgets and Revenues

From the Space Report 2017, total government space expenditure was $76.42 bil-
lion in 2016, slightly below the $76.52 billion spent in 2015 — the reduction can be
partly explained by a slight decrease in total US spending in civil and military space
programmes and by weak currency exchange rates which mask the fact that most
other government space budgets increased from 2015.!% Total government expendi-
ture for civil space programmes grew by 2.5% to $43.42 billion from $42.37 billion
in 2015.1% On the other hand, Euroconsult estimates that government spending in
space programmes reached $62.2 billion in 2016, i.e. slightly less than the spending
recorded in 2015. Around 65% of that government spending went towards civil
programmes, about $39.34 billion, while 35% went to defence programmes; the
share of spending on civil programmes has continued to grow as a proportion of
global expenditures in recent years.'®’

The Space Report 2017 noted that the total revenue of commercial satellite ser-
vices, including telecommunications, Earth observation, and positioning services,
marginally increased by 0.23% to $126.62 billion in 2016 from $126.33 billion in
2015. However, revenue from space-related commercial infrastructure, including
manufacturing of spacecraft and in-space platforms, launch services as well as
ground equipment increased by 5.14% to $126.26 billion in 2016 from $120.09 bil-
lion in 2015; the growth was mainly driven by the sale of GNSS receivers. Here,
total commercial space revenue decreased by 2.6% to $252.88 billion in 2016 from
246.42 billion in 2015.'8 The following section provides a more detailed analysis of
institutional budgets.

1.3.1 Overview of Institutional Space Budgets

From the Space Report 2017, total institutional spending on space programmes in
2016, including that of intergovernmental organisations, stayed level with $76.42
billion from $76.52 billion in 2015. While the US institutional space budget
decreased slightly to $44.44 billion from $44.57 billion in 2016, non-US institu-
tional spending slightly increased by 0.1% to $31.98 billion from $31.95 billion in
2015; this increase was masked by negative dollar exchange rates for a second
year.'® Around 56.8% of the total institutional space expenditure went towards civil
expenditure ($43.43 billion), while 43.2% of the spending went to defence expendi-

19 The Space Report 2017. Colorado Springs: The Space Foundation, 2017: 4.
1% Tbid.

167Smith, Andrew. “Euroconsult: Government Spending in Space Programs Reaches $62
Billion in 2016.” 30 May 2017. PRWeb 21 Aug. 2017 http://www.prweb.com/releases/2017/05/
prweb14377281.htm

18 Tbid.
19]bid. at 15.
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ture ($33.00 billion), a slight increase in the amount of civil space spending com-
pared to defence in 2015.17°

The Space Report 2017 also estimates that worldwide defence-related expendi-
ture dropped to $33.00 billion in 2016. Here, the United States accounts for 66.7%
(or an estimated $22.00 billion) of space security programmes under its Department
of Defence (DoD). The US DoD’s space budget funds its military space pro-
grammes, in addition to organisations such as the National Reconnaissance Office
(NRO) and the National Geospatial-Intelligence Agency (NGA). Defence spending
by non-US government space actors accounted for the remaining 33.3% (or $11.00
billion), a slight increase from 2015; this increase was also masked by negative dol-
lar exchange rates.!”" Moreover, there is a degree of uncertainty regarding expendi-
tures 