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ABSTRACT

Africa is blessed with vast natural and human resources. However, Africa’s socio-economic
development remains limited due to various lingering challenges such as agriculture: food
scarcity and food security, disaster management, climate change, and insecurity.

In addressing these lingering challenges, space programs and space technologies could be
excellent tools to enhance Africa’s socio-economic development. Thus, this research examines
legal considerations for African states to harness space technologies in propelling Africa’s
socio-economic development, focusing on the domestic legal framework for implementing
international programs and commitments in these selected African States - Nigeria, South
Africa, and Ethiopia.

This research is divided into two aspects — Technical and Legal. The technical aspect lays the
background for this research, evaluates how space technologies can solve Africa’s socio-
economic development challenges, and assesses international programs supporting Africa in
leveraging space technologies for Africa’s benefit. The assessment of these international
programs aims to identify if these programs have indeed helped Africa. If yes, how can they
be expanded, and if not, what should be done?

The second part of this research examines legal considerations - laws and policies. This section
analyzes the domestic space laws and policies of the selected African States in supporting space
programs in their region, propelling private space participation, and implementing their
international space obligations.

Also, this research compares the domestic space framework in India and Indonesia with that of
the African States assessed in this work and further analyzes the space policies of the United
States of America and Canada to determine any lesson(s) for Africa.

In addition to the legal considerations assessed, this research examines the intersection of law
and economics in advancing Africa’s space sector. Particularly evaluating the role of leaders
like the African Union and the African Development Bank in enhancing economic investments
in the African space industry.

Finally, this research examines the role of law in enhancing Africa’s launch capacities,

including legal considerations for incentivizing the sale and purchase of satellite data in Africa.
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RESUME

L’Afrique est une terre bénie par des ressources naturelles et humaines. Cependant, le
développement socio-économique du continent africain est limité par des défis constants tels
que Dl’agriculture: pénurie alimentaire et sécurité alimentaire, la gestion des catastrophes
naturelles, le changement climatique et 1’insécurité.

Afin de contrecarrer les effets de ces défis, le recours aux programmes spatiaux ainsi qu’aux
technologies de 1’espace s’avere €tre un excellent moyen contribuant au développement socio-
économique de 1’Afrique. De ce fait, cette recherche examine les mécanismes juridiques a
disposition des Ftats Africains permettant de mettre la technologie spatiale au service du
développement socio-économique du continent, en se focalisant notamment sur le cadre
juridique national d’implantation des programmes et des engagements internationaux dans les
pays africains suivants ; le Nigeria, I’ Afrique du Sud et I’Ethiopie.

Cette recherche se divise en deux parties avec d’une part I’étude de 1’aspect technique et d’autre
part ’analyse de I’aspect juridique.

La partie technique permet de dresser le contexte de cette recherche, d’étudier I’impact des
technologies spatiales dans la résolution des défis socio-économiques de I’ Afrique et d’évaluer
les programmes internationaux soutenant I’ Afrique en tirant parti de la technologie spatiale au
profit du continent africain. L’évaluation de ces programmes internationaux a pour but de
vérifier si ces derniers ont en effet contribué a I’Afrique. Si oui, comment peuvent-ils étre
étendus ? Si non, qu’est ce qui doit étre fait ?

La deuxiéme partie de la recherche examine les considérations juridiques comme les lois et les
politiques adoptées. Cette section analyse les lois et politiques nationales des pays aftricains
susmentionnés qui favorisent les programmes spatiaux de la région, encouragent la
participation des acteurs privés et implantent les obligations internationales dans le secteur
spatial.

Cette recherche compare également les cadres juridiques des pays comme I’Inde, I’Indonésie
avec ceux des pays africains mentionnés en amont et analyse de maniere plus approfondie les
politiques spatiales adoptées par les Etats-Unis et le Canada afin de déterminer si des legons
peuvent étre tirées pour I’ Afrique.

Au dela des réflexions juridiques mentionnées, cette recherche examine également le
croisement du droit et de I’économie dans le développement de 1’industrie spatial africain, en
¢valuant notamment le rdle des institutions comme 1’Union africaine et la Banque Africaine de

Développement dans le renforcement des investissements au sein du secteur spatial africain.



Enfin, cette recherche analyse le role du droit dans I’amélioration des capacités de lancement
de I’Afrique, en incluant également des considérations juridiques afin d’inciter la vente et

I’achat de données satellitaires en Afrique.
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CHAPTER I

Opening Question
How can space technologies propel Africa’s socio-economic development? The role of law in

addressing this question sets the path for this research.

1.0.Introduction
Africa is bestowed with tremendous natural and human resources that it continually explores
in meeting its socio-economic development needs. However, the continent’s socio-economic
development is plunged by various challenges ranging from agriculture and food security,
disaster management, and climate change to insecurity. There is a pressing need to address
these challenges in driving Africa’s socio-economic development, for the achievement of
which space programs can be excellent tools.
This research will cover national legal and regulatory mechanisms with emphasis on
implementing international space programs and commitments in Nigeria, South Africa, and
Ethiopia.
This research aims to fill the legal, policy, and implementation framework gaps for space
exploration in Africa, driving home the importance of space technologies to Africa’s socio-
economic development. This research, therefore, aims to answer the following questions;

1. What is the role of law in building the capacity of African states to exploit space

technologies for Africa’s socio-economic development?
2. What legal and policy framework needs to be implemented to properly harness
space technologies to solve Africa’s socio-economic development challenges?

Chapter one will establish the rationale for this research by examining the role of space
technologies in solving issues of food security, disaster management, climate change, and
insecurity in Africa. The role of space technologies in solving these identified socio-economic

development challenges are examined below;



1.1. Space Technologies for Africa’s Socio-Economic Development

1.1.1. Space Technologies for Agriculture and Food Security

Food security is essential to every nation for the sustenance of its citizens, and agriculture is at
the core of the food supply chain for attaining food security. Agriculture plays a crucial role in
supporting the livelihood of humans and livestock, and the growth of the agricultural sector is
essential for economic development and poverty alleviation.

Africa faces unique challenges concerning agriculture and food security in areas like drought,
desertification, biodiversity, and the growing population in Africa battles the threat of access
to adequate food supply. Space technologies, however, play a vital role in addressing the threat
to food security in Africa.

Space technologies are valuable to farmers, agronomists, food manufacturers, and
policymakers in agricultural development, desirous of enhancing production and profitability.>
Satellite farming is one of the methods explored to achieve food security, using space tools like
earth observation satellites. Satellite farming “operates based on the principle of observing,
computing, and responding to inter and intra-field crops variability.”* Remote sensing provides
data relevant for monitoring rainfall, drought, soil, and crop development, thereby providing
information helpful to farmers in guiding their planting and harvesting plans.

The availability of water also plays a fundamental role in food security, and space tools provide
the opportunity to monitor water resources which is essential for agricultural
yield/productivity.

Satellites help farmers and policymakers make informed agriculture decisions by monitoring
changes in the volume and flow of water in Earth’s atmosphere, land surfaces, and underground
aquifers. It is crucial to observe water resources from space to better understand and forecast
agricultural yield and food security worldwide.* Remote sensing satellites are useful space
tools for monitoring terrestrial water storage. Irregularities in terrestrial water storage,
including deep soil humidity and groundwater, can be calculated using precise, satellite-based

measurements of changes in Earth’s mass over space and time, providing guidance in

1 L. Karthikeyan, et. al., “A Review of Remote Sensing Applications in Agriculture and Food Security: Crop
Growth and Yield, Irrigation, and Crop Losses” (2020) 586:124905 J Hydrol at 2.

2 “Benefits of Space: Agriculture” (2021), online: United Nations Office for Outer Space Affairs
<WWW.unoosa.org/oosa/en/benefits-of-space/agriculture.html>

3 MB Dastagiri & Naga Sindhuja PV., “Satellite Farming in Global Agriculture: New Tech Revolution for Food
Security and Planet Safety for Future Generation” (2020) 4:4 ASAG J at 2.

4 “Food Security from Space: Monitoring Indicators of Water Availability for Agriculture” (2019), online (pdf):
National Aeronautics and Space Administration <www.science.gsfc.nasa.gov/610/applied-
sciences/images/WaterAvailability_8-5-2019.pdf>



monitoring droughts and the effects of irrigated agriculture on groundwater supplies.’ The
Northern part of Nigeria, for example, relies heavily on irrigation in boosting their agricultural
production because the land in the North is dry, and they experience a short period of rainfall
insufficient to sustain the growth of the plants. This difficulty influences their irrigation
practice which is vital in boosting agricultural production in a region that supplies most of the
food and vegetables consumed by the Nigerian populace. Irrigation however, has potential
impacts on the environment.

Remote sensing can provide land parameter information on a large scale, offering a valid
method for determining the impact of irrigation on land surface parameters and the local
surface climate.® The government can leverage remote sensing to protect the impact of
irrigation on the climate in promoting a sustainable environment for both the present and future
generations.

Soil moisture is also important to farmers in preparation for planting season and crop yield
optimization. Satellites are vital space tools for monitoring soil moisture, as changes in soil
moisture owing to water-related stress can impede the growth of plants and reduce crop
production. Passive microwave satellites offer a reliable estimate of surface soil moisture.’

In conducting extensive research and demonstrating the importance of space to agriculture, the
Food and Agriculture Organization of the United Nations (FAO) and the International Atomic
Energy Agency (IAEA) Division of the Nuclear Techniques in Food and Agriculture undertook
a joint project on space breeding.® In achieving this space breeding project by FAO/IAEA, a
Chinese spacecraft conveyed approximately 10kg of Pokkali rice to space to observe heritable
alterations in the genetic blueprint of the Pokkali rice seed and planting materials induced by
the effects of cosmic rays, microgravity, and magnetic fields in space. After some time in space,
these seeds were returned to Earth and planted in the FAO/IAEA Agriculture and
Biotechnology Laboratory in Seibersdorf, Austria, to assess offspring for suitable traits like
resistance to stress and enhanced quality.” The FAO also uses data gathered from remote

sensing as a critical element for the efficient monitoring of agricultural production through the

5 Ibid.

6 Shulin Liang & Jindi Wang, Advanced Remote Sensing: Terrestrial Information Extraction and Applications
(Boston: Elsevier/Academic Press, 2020) at 899.

7 Supra, note 4.

8 Space breeding involves the use of space environment to discover hidden potentials in crops.

% “Space for Agriculture Development and Food Security: Use of Space Technology within the United Nations
System” (2016) at 5, online (pdf): United Nations Office for Outer Space Affairs
<www.unoosa.org/res/oosadoc/data/documents/2016/stspace/stspace69_0_html/st_space_69E.pdf>



global agroecological zones data portal and the FAQO’s integrated land resources data
management system. '°

Remote sensing also plays a vital role in monitoring the transition of cropland. The information
on changes to cropland and the drivers of such changes are essential in assessing food and
water security and guiding sustainability policies.'!

Space tools provide farmers and policymakers with real-time data helpful in preparing for
planting seasons and strategically optimizing crop yield with the sustainability of the
environment in the mind of all stakeholders. Therefore, the government and policymakers need
to drive space technologies to promote agriculture and food security in Africa to improve

agriculture towards attaining food security.

1.1.2. Space Technologies for the Environment (Flooding & Climate Change)
“Climate change threatens to have a catastrophic impact on ecosystems and the future
prosperity, security, and well-being of all humankind.”'? The need to promote sustainable
practices that preserve our environment cannot be over-emphasized. Earth observation
satellites are useful space tools for monitoring climate change and the effects of climate change
by providing environmental data for climate experts to comprehend and assess the impacts of
climate change. The data from earth observation satellites on climate change is also crucial for
governments and policymakers in advancing policies that better protect the environment and
reduce climate change.

Satellites monitor changes in polar sea ice, greenhouse gas emissions, temperature changes,
rise in sea level, and other parameters.'®> Climate change is an alteration in long-term weather
patterns predominantly caused by greenhouse gases, making the earth warmer by trapping
energy in the atmosphere. Global emissions of greenhouse gases could grow further by 37%
by 2030.'"* The effect of climate change threatens agriculture and food security, nature, and

continuous human existence. Meteorological, telecommunication, earth observation satellites

10 Report of the Secretary-General: Exploring Space Technologies for Sustainable Development and the Benefits
of International Research Collaboration in this Context, ECOSOC, 23rd Sess, E/CN.16/2020/3 (2020) at 3.

11 Shulin, Supra, note 6 at 874.

12 Statement by Bank Ki-moon (former Secretary-General of the United Nations). “Space and Climate Change:
Use of Space-Based Technologies in the United Nations System” (2011), online: World Meteorological
Organization WMO-No. 1081 <www.library.wmo.int/doc_num.php?explnum_id=7750>

13 “Space and Climate Change: Use of Space-Based Technologies in the United Nations System” (2011), online:
World Meteorological Organization WMO-No. 1081 <www.library.wmo.int/doc_num.php?explnum_id=7750>
14 “Space Technologies and Climate Change” (2014), online (pdf): OECD Space Forum, Directorate for Science,
Technology, and Innovation <www.oecd.org/futures/space-technologies-and-climate-change.pdf>



provide essential data and information that helps monitor climate change and its effects on
wildlife, humankind, agriculture, and food security.

Meteorological satellites, for example, provide data for weather predictions. “Climatologists
and glaciologists rely on continuous satellite observations of the Arctic and Antarctic to study,
in almost real-time, climate change processes.”!” Satellite data are also used to monitor the
quality of water bodies and detect natural and artificial contaminants like oil spills.'® This is
particularly important for African states with polluted water bodies. For example, water bodies
in the Niger Delta region of Nigeria are largely polluted by oil spillage. The Niger Delta is the
home of oil in Nigeria. This good natural resource of this region has occasioned much harm to
its residents as their waters are polluted. The pollution of water bodies in the Niger Delta, has
also resulted in the loss of marine livestock whose lives are threatened by the oil spillage,
resulting in loss of livelihood to farmers whose farming business is predominantly fishing.
Oil exploration in the Niger Delta has occasioned adverse environmental impacts in the region
through continuous ecological, economic, and physical disasters that accumulated over the
years owing to inadequate scrutiny and lack of assessment.!” One of the evident effects of oil
spillage and production activities in the Niger Delta has been the loss of mangrove trees,
formerly a source of fuel-wood for the local community and habitat for biodiversity in Niger
Delta. However, due to the effects of oil spillage, the mangrove trees can no longer withstand
the excessive toxicity levels of petrochemicals, destroying the habitat.'8

In addition to Nigeria’s space agency (NASDRA)’s collaboration with universities on how to
revive the mangrove in the Niger Delta'®, there is a pressing need for the government and
relevant stakeholders to clean up the Niger Delta to preserve the water bodies in this area and
other affected areas. Satellite data provides real-time data that the government and stakeholders
can leverage in determining natural and artificial contaminants of water bodies in solving issues
of water pollution. As a forward-thinking approach, the government can promulgate policies
addressing the quality of water bodies, whereby the space agency leverages satellite data to

identify the pollutants of water bodies and tackle the same. The government can also execute

15 Ibid.

16 Shulin, Supra, note 6.

7Yaw A. Twumasi & Edmund C. Merem “GIS and Remote Sensing Applications in the Assessment of Change
Within a Coastal Environment in the Niger Delta Region of Nigeria” (2006) 3:1 Int J Environ Res Public Health at
99.

18 |bid.

19 “Nigeria Satellites Playing Strategic Roles in War Against Insurgents” (3 August 2014), online: TheNews
Nigeria <www.thenewsnigeria.com.ng/2014/08/03/nigeria-satellites-playing-strategic-roles-in-war-against-
insurgent/>



agreements with large oil corporations doing business in the Niger Delta region on strategies
to prevent oil spillage in the course of their business, including partnerships with the space
agency on using space technologies to address the issue of oil spillage in the region.

In East Africa, Tanzania monitors deforestation and grassland degradation in the Greater
Mabhale ecosystem and Lake Tanganyika basin through the Nature Conservancy (TNC). This
body uses satellite imagery to identify the drivers of forest loss and afterward consults the
communities on progressive forest management plans.?’

Kenya, on the other hand, derives economic benefits from its nature-based tourism. However,
Kenya’s wildlife faces the threat of habitat loss and degradation, and poaching dangers because
Kenya’s growing population now competes for the same terrestrial land and resources. In
addressing this pressing issue, the World Wide Fund for Nature commenced a project that
attaches GPS satellite tracking devices on elephants in Kenya to understand the elephants’
behaviors and prevent poaching. The GPS satellite tracking device provides valuable data and
information to help decision-makers select areas for land reserves, preserve biodiversity, and

safeguard the elephants’ habitat?!

in preserving Kenya’s nature-based and wildlife tourism.
Outside Africa, German satellite manufacturer OHB developed the Environmental Mapping
and Analysis Program called EnMap, managed by the German Aerospace Center. “EnMap is
a German hyperspectral mission that aims at monitoring and characterizing Earth’s
environment on a global scale.”®> EnMap aims to provide specific data to tackle critical
environmental challenges connected to human endeavor and climate change by examining and
decoding connected environmental processes to support and foster the sustainable management
of Earth’s resources.”> This mission by Germany is a laudable one that advances space
technologies to solve a significant environmental problem of concern to every nation.

EnMap creators aim to provide consistent data to help farmers avoid crop failures by predicting
nutrient deficit, pest infestations, and water scarcities. The EnMap satellites have the potential

to monitor deforestation and the structure of forests, detect early signs of drought, map tree

species, monitor the erosion of fragile coastlines, and pollution in water bodies.?* It is no doubt

20 Sara Jerving “Space Tech is Helping Conservation Efforts Better Inform Development in Africa” (5 June 2020),
online: devex <www.devex.com/news/space-tech-is-helping-conservation-efforts-better-inform-development-
in-africa-97328>
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that a mission like this is very capital intensive and requires technical experience and expertise,
which is currently lacking in Africa. However, Africa can benefit from the EnMap mission by
negotiating and entering into a partnership with the German Aerospace Center. Through the
Agreement, Africa can use provided data from the EnMap satellite to solve some of the socio-
economic development challenges while working on building indigenous capacity to carry out
missions of this nature later in the future.

In the United States, NASA’s satellite data and ground measurements support research into
continuing variations to water distribution. For example, the U.S. National Climate Assessment
leverages NASA satellite data and ground measurements in examining climate change and the
impacts of climate change in each region of the United States.?> In Europe, the European
Remote Sensing Satellite (ERS) Mission provided valuable information and data for tracking
changes in sea level, sea state, sea surface temperature, sea ice thickness, the elevation and
velocity of ice sheets, land surface temperature, soil moisture, cloud, aerosol and more.?®
Data from satellites belonging to African states in space will be helpful for research purposes
and for influencing policies that advance the use of satellite data to address the pressing socio-
economic development issues in Africa.

Also, at the heart of future satellite launches in Africa, the launching states need to have
concrete plans on how the data from their satellites in space can be used for research and other
purposes to solve some of these socio-economic development challenges. While it is important
to celebrate the launch of satellites as milestones for each State, Africa will better benefit from
making strategic plans to leverage data from the launched satellites to preserve the Earth’s

resources, protect the environment and improve the quality of life of its citizens.

1.1.3. Space Technologies for Disaster Management & Security

In addition to the artificial and natural disasters on Earth, the effects of climate change on the
environment are a catalyst for various disasters like droughts, earthquakes, floods, volcanic
eruptions, wildfire, landslides, cyclones, tsunamis, heat wave, hurricanes and tropical storms.
This makes it imperative for every State to devise adequate measures to prevent disasters and

mitigate the effects of a disaster.

2 Ellen Gray & Jessica Merzdorf “Earth’s Freshwater Future: Extremes of Flood and Drought” (2019), online:
NASA Global Climate Change: Vital Signs of the Planet <www.climate.nasa.gov/news/2881/earths-freshwater-
future-extremes-of-flood-and-drought/>
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“Disaster management is a very complex, difficult, and dangerous activity. It is an arena where
lives and property are at risk and decisions have tremendous consequences. Our access to space
and the many capabilities that our access to space provides us are an important part of the
evolving toolkit now utilized by disaster managers”.?’

There have been several attempts to distinguish between natural and artificial disasters, which
have proven difficult over the years due to the overlap in events that can transition a natural
disaster into an artificial disaster and vice-versa.

For example, a natural disaster can be caused or heightened by human activity. An illustration
of such is desertification caused by excessive land use and deforestation. Also, disasters like
floods or mudflows originating from artificial hydrological instability are another example.?®
The case-law of the European Court of Human Rights and international instruments regulating
disaster prevention and response essentially deems a disaster as natural, provided the event
causing the disaster is natural even if, in its turn, the event may result from human triggers.?’
Hence, the trigger factor of a disaster does not change the nature/classification of the disaster
once the causal factor or event of the disaster is natural.

Space technologies are essential elements for local, regional, and national disaster risk
reduction strategies.*? Space technologies like remote sensing and satellite telecommunications
are great space tools that provide States with technical support and real-time data for disaster
prevention and mitigation efforts. Satellites provide vital extreme weather warnings,
telecommunications, mapping, positioning, navigation, and helpful imagery®' to identify
disaster-prone areas in preparation for a disaster and to mitigate and respond to outbreaks. Earth
observation satellites and high-technology in situ instruments also aid in detecting and
monitoring disaster risks, especially natural hazards, and exposure to vulnerability.>?

“Remote sensing is carried out with various types of sensors mounted on various platforms,

ranging from aircraft to satellites.”*® Satellites provide in-situ monitoring and telemetry

27 Scott Madry, Space Systems for Disaster Warning, Response, and Recovery (New York: Springer, 2015) at 2
(eBook).

28 Diego Zannoni, Disaster Management and International Space Law, vol. 15 (Leiden: Brill Nijhoff, 2019) at 29
(eBook).
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systems for data like ocean buoy and flood monitoring stations. Precision Positioning,
Navigation, and Timing (PNT) satellites can provide quick positioning and navigation data for
responders who can use the data from the PNT satellites to map damage in the field.>*

The Vienna Declaration on Space and Human Development?® highlighted the need to protect
the Earth’s environment and resources by implementing an integrated, global system, to
manage natural disaster mitigation, relief, and prevention efforts, through earth observation,
communications, and other space-based services.*°

This provision reiterates the importance of space technologies in protecting the earth’s
environment and managing scarce resources, particularly regarding the prevention and
mitigation of disasters on the surface of the Earth. Remote sensing provides government and
stakeholders with valuable information on the land’s topography, providing data for the early
detection of potential land disasters and serving as a fundamental tool for mapping out affected
areas during a disaster in understanding and analyzing the cause of the disaster.

Globally, space tools have been exploited in addressing disasters at different times. For
example, satellite technologies provided valuable communication capabilities during the
unfortunate outbreak of hurricanes Katrina and Rita in 2005.3” In the wake of the unfortunate
Beirut explosion of 4 August 2020 that left at least 135 people dead and about 300,000 people
homeless, satellite imagery acquired following the explosion uncovered a large crater where
the warehouse had been, revealing damage to the port area.*® The Beirut incident is one of the
instances where the ‘International Charter Space and Major Disasters’ has been activated. “The
Charter is a worldwide collaboration, through which satellite data are made available for the
benefit of disaster management.”*® By combining earth observation assets from various space
agencies, the Charter makes room for the coordination of resources and expertise for rapid
response to major disasters, thereby assisting civil protection authorities and the international

humanitarian community in tackling disasters.*’

34 Scott, supra note 27 at 47.
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The International Charter Space & Major Disasters is a great initiative that leverages space
technologies in providing valuable support for disaster management to States that are
authorized users of the Charter, faced with disasters at any time of the day.

The International Space Station (ISS) has also supported varied space research and projects
that have birthed ingenious technologies solving some of humankind’s problems. For example,
with crew handheld camera imagery as a core component, the International Space Station is
now an active participant in orbital data collection to support disaster response within the
United States and abroad.*!

The United Nations General Assembly Resolution 61/110 established the United Nations
Platform for Space-based Information for Disaster Management and Emergency Response
known as UN-SPIDER. UN-SPIDER’s mission is to “ensure that all countries and international
and regional organizations have access to and develop the capacity to use all types of space-
based information to support the full disaster management cycle.”* The UN-SPIDER is also
established to facilitate capacity-building and institutional strengthening, particularly for
developing countries.**

The European Space Agency Discovery and Preparation initiative has supported studies that
explore the prediction of natural disasters using satellite data. The ESA Discovery and
Preparation, for example, supported studies that examined the use of satellite data for analyzing
drought in Southern Africa.*

The Sendai Framework for Disaster Risk Reduction 2015-2030 recognizes the importance of
international cooperation and global partnership in assisting disaster-prone developing
countries, least developed countries, small island developing States, landlocked developing
countries, and African countries. The Sendai framework notes the requirement for “urgent

strengthening of international cooperation and ensuring genuine and durable partnerships at

41 Michael Johnson “20 Breakthroughs from 20 Years of Science Abroad the International Space Station” (28
October 2020), online: NASA Space Station Research
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the regional and international levels in order to support developing countries to implement the
present Framework, in accordance with their national priorities and needs.”*®

The Sendai framework and other international programs aimed at supporting Africa in
addressing the socio-economic development challenges identified in this chapter will be
assessed in chapter two of this work in determining the success and limitations of these
programs in helping Africa. The subsequent chapters of this research will also examine Africa’s
undertakings in overcoming these challenges and the way forward for Africa to take center
stage in exploiting space tools to overcome the identified socio-economic development
challenges through the instrument of the law.

Earth observation satellites are also valuable space tools for security and defense purposes.
Insecurity is a critical issue that has plagued the Northern region of Nigeria for some years, up
until date. In one of the prominent kidnaps in the history of Nigeria, about 276 girls of the
Government Girls College in Chibok, Northern Nigeria, were abducted by the Boko Haram
insurgent group. While some of the students were daring enough to escape captivity, another
set of students were released following negotiations between the Federal Government of
Nigeria and the Boko Haram group. However, it is unfortunate that some of the students are
still in captivity, several years after their abduction. The Nigerian Space Agency (NASDRA)
stated that they have the satellite image of Sambisa forest where the girls were held in captivity
and have made the same available to the security agencies, and it now behooves the security
agencies to read it and interpret it.*’ This highlights how Nigeria has not fully maximized space
tools to solve the problem of insecurity in Nigeria (which lingers to date), including partnering
with security agencies to accurately read and interpret satellite data in making the most of the
data to address the issue of insecurity in Nigeria.

In assessing how Africa is looking into Space, the World Economic Forum inaccurately
reported that “in 2014, Nigeria used its SatX and Sat2 to monitor the group’s (Boko Haram)
movements and to help find the 273 girls it abducted”*® (emphasis added). This highlights one
of the limitations of this research on discrepancies and inaccuracy of data available on the
subject.

As stated above, some of the girls daringly escaped captivity independently. Some were

released following negotiations between the Federal Government and Boko Haram, while the

46 “Sendai Framework for Disaster Risk Reduction 2015 - 2030”, online(pdf): United Nations Office for Disaster
Risk Reduction <www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030>
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BringBackOurGirls campaign group remains unrelenting in advocating for the rescue of the

remaining girls in captivity.

1.2. Benefits of Space Technologies to Africa’s Socio-Economic Development
Space technologies provide various benefits to Africa’s socio-economic development. As
examined above, different space technologies like remote sensing, earth observation satellites,
telecommunications, and Geographic Information Systems (GIS), are exploited to solve
various socio-economic development challenges highlighted in this work.

Space technologies play an important role in advancing economic growth, influencing
government and industry decisions and policies towards promoting space technologies for
socio-economic development. Harnessing space technologies for Africa’s socio-economic
development also plays a vital role in boosting trade and economic investments in Africa. On
the economic implication of space technologies in Africa, chapter four of this research will
consider the role of law in enhancing Africa’s launch capacities and regulations/policies
incentivizing the sale and purchase of satellite data in Africa to boost investments.

In the article Socioeconomic Benefits of Space Technology for Africa, Yeshurun noted that
“Africa cannot boast of possessing the technical know-how to participate independently in
space-related activities as a service provider, but only as a consumer of space-derived
products.”*® While this is mainly accurate, some African states have provided helpful space
services beyond solely consuming space-derived products. For example, following Hurricane
Katrina in the United States, Nigeria’s satellite, NigeriaSat-1, was the first satellite to send back
pictures of the United States’ east coast. The orbiter also contributed images to aid workers
following the Indian Ocean tsunami in 2004.%°

NigeriaSat-1 is one of the Disaster Monitoring Constellation (DMC) satellites built to address
the need for regular reassessment and international coverage to monitor natural disasters,

t.°! Also, the Nigerian Space

providing satellite imagery or disaster management at no cos
Research Development Agency (NASDRA) is a member of the International Charter Space &

Major Disasters, working with other space agencies and operators to provide satellite imagery
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for disaster monitoring and management. Through the International Charter in 2007,
NigeriaSat-1 satellite data was used to respond to floods in Argentina, Uruguay, North Korea,
Pakistan, China, Vietnam; Nevado del Ruiz volcano in Columbia; oil spill in Lyme-Bay,
United Kingdom, wildfires in California; locust threat in Algeria, Syria, amongst others.>

These are instances where an African State has been more than a consumer of space-related
products. However, this does not undermine the fact that African States are not maximizing
the benefits of space technologies in addressing the socio-economic development challenges
in the continent. Also, Africa currently lacks the technical capacity to fully exploit space
technologies to address Africa’s socio-economic development problems. Notably, there is a
growing need to fill the space technology gap in Africa by promoting the education and training
of the younger generation in Africa. This speaks to the need and importance of space
technology as a core part of the education curriculum in schools across Africa. The benefits of
space technologies to Africa’s socio-economic development far outweigh the cost Africa needs

to expend in training and building indigenous space technology capacity.

1.3. Synopsis of the Chapters

Chapter One establishes the rationale and background for this research. This chapter identifies
the significant socio-economic development challenges in Africa and the role of space
technologies in solving these challenges, including the benefits of space technologies to

Africa’s development.

Chapter Two assesses international programs, including public and private initiatives
supporting Africa in utilizing space tools to solve its socio-economic development challenges.
This assessment aims to ascertain the success and limitations of these programs and the role of
African States in leveraging these international programs to develop indigenous capacity and

national space programs for Africa’s benefit.

Chapter Three analyzes the legal and governance framework for space development in Africa.
This chapter assesses Nigeria, South Africa, and Ethiopia’s national space laws and policies in
identifying potential gaps in the laws and any hindrance to its implementation, including its
provisions for stimulating private sector participation and mechanisms for implementing their

international space obligations.

52 |bid.
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This chapter further analyzes the space law and policy implementation framework in the United
States and Canada; and undertakes a comparative analysis of the legal framework for space

activities in India and Indonesia to identify any lessons for Africa.

Chapter Four examines the intersection of law and economics for Africa’s space
development. Particularly, this chapter assesses the role of key leaders like the African
Development Bank and the African Union in Africa’s space development.

This chapter further examines the role of law in enhancing Africa’s launch capacities, including
laws and policies for launch collaborations to build indigenous capacity through the concept of
UBUNTU and its application to driving strategic space partnerships in Africa.

This chapter also assesses the legal framework for incentivizing satellite data

commercialization in Aftrica.

Chapter Five is the concluding chapter of this research, focusing on Africa’s role in its space
sector development, legal and policy recommendations for maximizing the benefits of space
technologies for Africa’s socio-economic development.

This chapter also contains recommendations for enhancing Africa’s space legal framework by
highlighting the identified legal issues in the space laws and policies of Nigeria, South Africa,

and Ethiopia and recommendations for addressing the identified legal issues.
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CHAPTERII

ASSESSMENT OF INTERNATIONAL PROGRAMS SUPPORTING AFRICA’s
USE OF SPACE TECHNOLOGIES TO ADDRESS IT’S SOCIO-ECONOMIC
DEVELOPMENT CHALLENGES

2.0. Introduction

Partners and sponsors play a crucial role in supporting every region, nation, and Continent in
achieving its socio-economic development goals. Like every other Continent, Africa benefits
from partners and sponsors in the international community who, through various initiatives and
programs, have helped and continue to support Africa in leveraging space technologies and the
benefits of space exploration for Africa’s socio-economic development.

Various international, public, and private initiatives aim to support Africa in leveraging space
technologies to address Africa’s socio-economic development challenges. It is crucial to assess
these various international programs to understand if they have helped Africa. If these
programs have helped Africa, it will be essential to examine how they can be expanded. If these
programs have faced limitations with their objective to help Africa, what are the reasons for
these limitations? Importantly, this Chapter will also examine Africa’s role in leveraging these
international programs to benefit and achieve socio-economic growth and development in
Africa.

The various international programs addressing the following socio-economic development
challenges: agriculture and food security, environment and climate change, disaster, and
security, will be examined.

There are a wide array of international programs, public and private initiatives supporting
Africa’s use of space technologies for addressing Africa’s socio-economic development
challenges. However, this research, particularly this Chapter, is limited in assessing all the
available international programs supporting Africa’s use of space technologies to solve
Africa’s socio-economic development challenges. For this reason, specific international

programs will be assessed in this research.
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2.1. International Programs Supporting Africa in Addressing Agriculture and
Food Security Challenges through Space Technologies

African countries who are users of space, consumers of space products, and players in the space
industry in Africa can be grouped into three main categories: passive users, active users, and
active developers. African countries that fall under the category of passive users do not have
any space capabilities, and they only obtain processed information. Active users can process
the data obtained while active developers include the African States with space capacity,
typically a space agency, and advanced space policies.> This research primarily focuses on the
African States that are active users and active developers. However, the conclusion and
recommendation of this research will be helpful to all types of users in the African space
industry.

Different international programs support Africa in addressing its agriculture and food security
challenges through space technologies and data from space technologies like earth observation
satellites, communication, and navigation satellites. Some of these international programs are

examined below;

2.1.1. The United Nations Programme on Space Applications

The United Nations is keen on supporting Africa in maximizing space technologies for Africa’s
development needs and bringing the benefits of space to Africa. The space-related undertakings
of the United Nations system focus on environmental security and management of natural
resources; the utilization of space applications for human safety; advancement of
communications and global navigation satellites for development; and capacity building and
education in space applications for sustainable development.>*

The UN Programme on Space Applications was created on the commendation of the first
UNISPACE Conference, with a mandate to create awareness on the benefit of space technology
among policymakers and government agencies and to assist developing countries in acquiring
the knowledge, skills, and practical experience necessary for the application of space
technologies.> The UN Programme on Space Applications is executed by the United Nations

Office for Outer Space Affairs (UNOOSA).

53 Kai-Uwe Schrogl et al, Handbook of Space Security: Policies, Applications and Programs, 2nd ed (Switzerland:
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55 “History of the United Nations Programme on Space Applications” online: UNOOSA
<WWWw.unoosa.org/oosa/en/ourwork/psa/history.html>
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Under the UN Programme on Space Applications framework, the Office for Outer Space
Affairs organizes capacity-building workshops on space applications and data that contribute
to sustainable socio-economic development programmes focused on agriculture and water
security, mainly in developing countries.

Following the mandate of the Programme, the Office for Outer Space Affairs, under the
framework of the Programme, has organized about 300 training courses, workshops, seminars,
and conferences and provided funding to support about 18,000 participants, mostly from
developing countries. The Programme also cooperates with academic institutions globally by
providing long-term fellowships in fulfilling the capacity-building mandate of the
Programme.>® Also, in collaboration with the International Academy of Astronautics, the
United Nations organizes annual workshops on the benefit of small satellites for developing
countries.®’

These workshops and training are essential for knowledge development and the advancement
of technical capacity in the African space industry. However, the duty lies with each Country
to ensure that these workshops and training are not merely opportunities for travel but a
knowledge acquisition avenue for their representatives and an opportunity to translate the
knowledge acquired into critical actions for capacity building.

From 1991-2004, the UN Space Programme organized workshops that addressed “the status of
basic science in Africa, Asia and the Pacific, Latin America and the Caribbean, and Western
Asia. The workshops contributed to the inauguration of small astronomical facilities for
research and education programmes at the university in developing countries”.’® However,
according to the research data from the International Astronomical Union, most countries in
Sub-Saharan Africa still have underdeveloped astronomical research institutions/facilities.>’
With the advancement of space technologies, and the growing number of space actors and
states desirous of developing space technologies (including small satellites) to meet the space
development needs of their Country, there has been substantial growth in the development of
space technologies in the last decade. Following the advancement of space technologies and
the need to promote research and capacity building of space technologies, the UN Programme

on Space Applications launched the United Nations Basic Space Technology Initiative

56 United Nations Programme on Space Applications, UNOOSA, 2012, UN Doc ST/SPACE/52/REV 1, V.12-5542
(2012) at 1.
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(UNBSTI) to support capacity building in basic space technology. In achieving the mandate of
this initiative, “the programme will organize workshops and training courses, develop an
education curriculum and provide long-term fellowship opportunities and a framework for
international cooperation in the development and use of basic space technology and its
applications.”®

The United Nations Space Programme is a great initiative that can assist developing countries
in building technical capacity to develop space technologies like small satellites for Africa’s
benefit. Despite the training and programs of the UN Space programme, there remains a
technical space technology development gap in Africa. Most space-faring African States still
lack the technical capacity to develop and launch satellites and exploit space technologies for
Africa’s development. Therefore, these training and programs have either been limited in
achieving technical space capacity development in Africa; or the knowledge and skills acquired
from the training have not been fully utilized to promote space technologies for Africa’s socio-
economic development. For either situation that it may be, a change in strategy is crucial to
develop indigenous space technology capacity in Africa and expand programs for exploiting

space technologies for Africa’s development.

2.1.2. United Nations Economic Commission for Africa (ECA)

The United Nations Economic Commission for Africa (ECA) is one of the five regional
commissions of the United Nations, established in 1958 by the Economic and Social Council
of the United Nations.! The ECA has the mandate to promote the socio-economic development
of member states, foster intra-regional integration, and promote international cooperation for
Africa’s development.®? The ECA’s role in promoting space development in Africa is in space
technologies like remote sensing and telecommunications by providing technical advisory
services to member states and sub-regional organizations supporting spatial information
technologies. The ECA is also involved in research on advocacy and policy analysis, the
organization of workshops and seminars, and expert group meetings.

The ECA occupies a vital position in addressing Africa’s socio-economic development

challenges and ultimately driving Africa’s development, particularly by taking a leadership

60 Werner Balogh, et al. “The United Nations Programme on Space Applications: Status and Direction for 2010”
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position in guiding leaders and Member States in advocating, proposing, and driving policies
towards maximizing space technologies and the benefits of space exploration for sustainable
development in Africa.

In cognizance of the unique position of the ECA in fostering Africa’s socio-economic
development, various international organizations and UN agencies partner with ECA to
promote initiatives addressing Africa’s socio-economic development challenges. For example,
WHO, in partnership with ECA, the International Telecommunication Union (ITU), and the
African Union Commission, led the Africa Health Infoway Initiative. The Africa Health
Infoway initiative seeks to improve health information management in Africa using space
technologies like satellite-based communication.®> ECA supports Member States in developing
and maximizing their geo-information resources, advancing policies, standards, and enabling
legal structures for spatial information-based assessments and decisions.%*

Also, the ECA collaborates with the African Union Commission to promote space applications
for sustainable development in Africa and achieve the goals of the African Union Agenda 2063.
The ECA also promotes space technologies to identify potential sites for disaster, disaster
monitoring, and risk management in assessing the impacts of disasters on the environment.
ECA collaborates with the Office for Outer Space Affairs to ensure that Charters like the
International Charter Space and Major Disasters are accessible to all African countries. Almost
all Charter activations in Africa were made possible through the collaborative and cooperative
efforts between different United Nations entities.®

The ECA occupies a crucial position in advancing space technologies for space development
in Africa, being the cardinal body that foreign institutions and organizations enter into
partnership with to advance Africa’s development. Therefore, the ECA and the African Union
are critical organizations that can drive programs and policies for Africa’s development. While
the ECA and the African Union remain committed to driving Africa’s development, both
organizations need to encourage Member States further and carry them along in policymaking
and governance structures to promote space technologies for each Member State and Africa. It
is crucial to actively carry Member States along because ultimately, the policies and decisions
taken at the African Union on promoting space science in Africa will be implemented by the
Member States. Member States must understand the importance of space science and

technology to their State. This understanding will encourage the government to enact laws and

3 Supra, note 54 at 9.
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policies promoting space science in their region and make the most of international programs

at their disposal.

2.1.3. The Food and Agriculture Organization of the United Nations (FAO)

The Food and Agriculture Organization (FAQO) is a specialized United Nations agency leading
global efforts to defeat hunger. The goal of the FAO is to attain food security for all and ensure
regular access to high-quality food for all to live and lead healthy lives.5

The FAO has carried out various projects to support member states, including African states,
in promoting and enhancing sustainable agriculture practices, towards attaining food security.
In carrying out its capacity building responsibilities, the FAO established the Multilateral
Environmental Agreements in African, Caribbean, and Pacific countries (ACP MEAs 3), an
initiative aimed at promoting environmental sustainability in African, Caribbean, and Pacific
(ACP) countries through the strengthening of environmental governance and the
implementation of Multilateral Agreements (MEAs).®” A stakeholder analysis of this project
carefully notes the importance of proper coordination and maximum participation of all
stakeholders, including the African Union and the AU Regional Economic Communities, for
the project’s success.

The United Nations Conference on Trade and Development (UNCTAD) also fosters South-
South cooperation in building the technical know-how of developing countries on the use of
satellite data to monitor the state of crops for increased agricultural production.®® In building
the capacity of developing countries to exploit space technologies for agriculture, participants
from 12 countries (including South Africa and Nigeria) completed a two-month online training
on the CropWatch Innovative Cooperation Programme (CropWatch-ICP).* The CropWatch-
ICP Programme promotes crop monitoring systems using satellite data. Providing feedback on
the online training, Rakiya Baba Maaji (Assistant Director of the Nigerian National Space
Research Development Agency - NASDRA) said, “we have always wanted to use space

technologies but the push was not there. But with this programme, we are able to make a good

66 “About FAQ”, online: Food and Agriculture Organization of the United Nations <www.fao.org/about/en/>
67 “Building Capacity Related to Multilateral Environmental Agreements in Africa, Caribbean and Pacific
Countries (ACP MEAs 3)”online: Food and Agriculture Organization of the United Nations <www.fao.org/in-
action/building-capacity-environmental-agreements/en/>
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presentation to our boss and we are excited about the next steps.”’® This statement by the
Assistant Director at NASDRA evidences the gap in Nigeria’s technical know-how and
capacity to harness space technologies for Africa’s socio-economic development. While
international programs are great in supporting Africa to develop space technology capacity, the
ultimate responsibility to make the most of the international programs to develop indigenous
space capacity lies with each Member State.

This research did not find any concrete programs or initiatives that NASDRA has commenced
or implemented following this training. Hopefully, the Agency will take further steps to
implement the knowledge from this training in the near future.”!

It is also crucial for the space agencies of African states to take steps to foster indigenous space
capacity beyond relying on international programs actively. It is unsustainable for Africa to fix
an unending reliance on international support in developing space capacity. Each member state
knows the peculiar issues that threaten their State’s socio-economic development. Member
States are therefore in the best position to know what path to take in addressing these socio-
economic development issues.

Effective governance structures and policies are essential for promoting sustainable agriculture
practices in Africa and globally. Advancing efficient governance mechanisms and policy
coherence between sustainable agriculture development, food systems, environmental
concerns, social protection, education, and institutions can promote sustainable agricultural
development at national and international levels.”> The process of attaining sustainable
agriculture can be accelerated “not only through scientific and social approaches but also by
appropriate laws and policies. Several policy considerations could potentially assist countries
in their efforts to harness science and technology for food security and build agricultural
innovation systems as part of broader agriculture-led strategies for sustainable development”.”
Law and policies give life to driving the active participation of stakeholders in the African

space industry to promote initiatives towards developing space technology capacity in Africa.

70 |bid.

71 While training are important, they amount to a waste of resources if knowledge acquired from the training
are not put to best use. It is therefore important for the space agencies and governments of different African
countries to ensure that officers who participate in various training give detailed report on knowledge
acquired and make recommendation on how to implement initiatives and programs from the knowledge
acquired during the training.
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2.1.4. The United Nations World Food Programme (WFP)

Food production and market access are two essential factors in agriculture and food security.
The World Food Programme is the biggest humanitarian agency fighting poverty globally.’™
The World Food Programme engages in research and programs towards fighting poverty in
Africa. One of the studies carried out by the WFP in Africa is the Cost of Hunger in Africa
(COHA) Series which estimates the socio-economic effects of undernutrition in children,
providing data to support investments in human capital for sustainable development in Africa.”
The COHA is led by the African Union Commission and implemented by Member States. The
study outcomes offer comprehensive data to inform policy dialogues and promote advocacy
around the significance of preventing child undernutrition.’®

Space applications are vital tools for solving poverty and food security issues, and the WFP
leverages space technologies in fighting poverty globally. One of the instances in which the
WEFP leverages space tools in fighting poverty is using satellite imagery to monitor rainfall
patterns across the Sahel to estimate and predict rainfall and drought.

The WFP also uses space tools in assessing, monitoring, and responding to disasters as satellite
imagery plays a vital role in increasing the proficiency of humanitarian response by the WFP.”’
WFP and FAO have executed various initiatives within the framework of the Global
Monitoring and Food Security project of the European Space Agency on food security in Africa
through agricultural meteorology. Ethiopia, Sudan, and Uganda were three pilot countries
selected to apply a new methodology for estimating cultivated areas through radar data at the
start of the cultivation season.”® WFP and FAO have made significant progress in supporting
Africa’s Agriculture and food security. Many Africans still live in extreme poverty with little
to no access to clean water and decent food. Therefore, Member States need to expand these
various programs by WFP and FAO to attain food security in Africa through the ECA and the
African Union. Food security programs by the space agencies in Africa, in partnership with
research institutions both within and outside Africa, can exploit space applications for food

security in Africa, just like the NASA Food Security Programme.
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2.1.5. The Geodata for Agriculture and Water (G4AW)

The G4AW initiative, executed by the Netherlands Space Office and the Ministry of Foreign
Affairs of the Netherlands, undertakes various projects across Africa and Asia to leverage space
technologies for agriculture and food security.

Some of the G4AW Projects in Africa include the CommonSense Project in Ethiopia. This
project is targeted at smallholder farmers in Ethiopia, providing them with actionable
information based on Earth Observations and geographic data, dedicated dashboards for crop
condition monitoring, and risk assessment based on satellite and weather data.”® In Burkina
Faso, the G4AW implements the Mobile Data for Moving Herd Management and Better
Incomes (MODHEM) project. This project aims to enhance the food security condition of
pastoralists and farmers by providing them with satellite data on the best locations for pastures
and water areas via their mobile phones.® However, this great initiative is faced with the
limitations of stable mobile network and internet connection challenges prevalent in most
African countries. Also, the use of a mobile phone in some parts of Africa, especially the rural
regions, is not a ‘luxury’ most families in the rural area can afford.

In Kenya, the G4AW implements the Crop Monitoring Service (CropMon) project, which aims
to “develop an affordable crop monitoring service that provides smallholder and medium-sized
farmers in Kenya with location-specific and timely information about the actual status of their
crops. Additionally, possible causes of yield depressions are given and corrective measures to
overcome this.”8!

In Mali, the G4AW advances the Sustainable Technology Adaptation for Mali’s Pastoralist
(STAMP). This project aims to enhance flexibility among climate-affected pastoralists by
providing access to data derived from geo-satellites. The service for the STAMP project is also
offered to subscribers on their mobile phone, for which they pay a modest fee per USSD
requests.82

In South Africa, the G4AW implements the Rain for Africa (R4A) project to provide enhanced
and standardized rainfall information for National Weather Services, local/regional weather
data for service providers, sowing and spraying advice for food producers in Africa for a

reasonable fee.®?

72 “Overview of the G4AW Projects” (2016) online (pdf): Spacefordevelopment
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The G4AW maximizes space technologies in different countries in Africa to solve a significant
socio-economic development challenge: agriculture and food security. G4AW leverages space
technologies across African states that are passive users, active users, and active developers of
the space industry. The G4AW project can be instrumental in advancing the development of
the space capacity of African states that are passive users in the space industry through their
work in those regions, which exploits and promotes space technologies to solve their
agriculture and food security challenges. Also, the G4AW project is essential for enlightening
the government and policymakers to make informed decisions and advance innovative policies
for addressing the challenge of agriculture and food security in their region.

Specifically, the specialized Geodata for Agriculture and Water Scaling Up Micro-Insurance
in Africa (G4AW SUM) Project aims to improve Agriculture and food security in developing
countries through the use of satellite data. It also seeks to support the extensive adoption of
space technologies for food security.® The G4AW SUM Africa project uses satellite data to
generate low-cost insurance products for farmers in Mali and Uganda. This insurance allows
smallholder farmers to obtain credit for increased crop production, thereby enhancing their
profits and livelihoods.®> Agricultural index insurance products are associated with an index 3¢
rather than tangible loss. Hence, meteorological satellites are used for the constant monitoring
of climate conditions for crop yield. These satellites provide timely information used by
insurance companies for risk assessment, insurance pricing, and calculation of pay-outs.®’
Therefore, farmers have lower transaction costs because insurance companies no longer have
to visit farmers to assess their loss and determine payout.5?

In Uganda, the government makes a premium subsidy contribution to the G4AW SUM Africa
project to provide satellite-based drought index insurance to protect farmers in Uganda. The
Dutch company EARS and its partners, including the Ugandan Agro Insurance Consortium
(AIC), continue to deliver innovative insurance solutions for climate-smart agriculture

throughout Africa.®
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This project has made progress and also encountered some challenges. The project has insured
about 70,000 coffee farmers®® in Uganda against produce loss following adverse weather that
can potentially affect crop yield. However, the project’s situation in Mali is different as the
country’s lack of infrastructure and security challenges have hampered this project’s success.
Unfortunately, the lack of infrastructure and security challenges is not peculiar to Mali. Most
African States are plagued with security issues and the lack of infrastructure, which impedes
most international programs and projects for Africa’s development. However, these are issues
that must be addressed to maximize the benefits of the various international programs and
support at Africa’s disposal. Relevant laws and governance structure that promotes leveraging
space tools to address security issues in various parts of Africa and build adequate

infrastructure to support the realization of these programs are essential.

2.1.6. The United Nations Educational, Scientific, and Cultural Organization
(UNESCO)

UNESCO primarily aims to develop intercultural understanding through heritage protection,
support for cultural diversity, universal access to quality education, scientific cooperation,
development, and human dignity. However, UNESCO also supports space technology
development by creating awareness among member states on the potentials of space
applications for humankind’s use and benefits. In achieving this space technology
development, UNESCO’s space activities are channeled or achieved through three forums
mainly; (a) the Global Ocean Observing System (GOOS), implemented by the UNESCO-
International Oceanographic Commission; (b) Earth Observation implemented through the
Global Earth Observation (GEO) forum, and (c) the World Heritage Convention supported by
UNESCO space partners.

In promoting innovative solutions addressing agriculture and food security challenges in
Africa, UNESCO’s Division of Water Sciences developed a regional plan for executing the
TIGER initiative in Africa. The TIGER initiative seeks to develop national competence in
water reserve management in Africa. “The European Space Agency launched the TIGER
initiative to promote the use of earth observation for improved Integrated Water Resources

Management (IWRM) in Africa.”!

%0 Ruud Grim “How Space Technology is Transforming Africa’s Food System through Low-Cost Insurance
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The TIGER initiative is “an international collaboration founded in the context of the
Committee of Earth Observation Satellites (CEOS) with an increasing number of strategic
partners involved.””® UNESCO partners with the African Union, the New Partnership for
African Development, and relevant UN agencies in science-related disciplines to promote
science and technology in Africa.”

The success of UNESCO’s work in supporting Africa’s science and technology development
is also largely dependent on partnership with African stakeholders and political support from

the government of Member States.

2.2. International Programs Supporting Africa in Addressing Disaster
Management and Security Challenges through Space Technologies

2.2.1. The United Nations Office for Disaster Risk Reduction (UNDRR)

The United Nations Office for Disaster Risk Reduction (UNDRR) was established to aid the
implementation of the International Strategy for Disaster Reduction (ISDR).?* The ISDR aims
to build disaster-resilient societies by advancing knowledge on the significance of disaster
reduction as a fundamental part of sustainable development in every Community. In supporting
Africa in maximizing space technologies for disaster risk reduction and disaster management,
ISDR established its regional outreach office in Nairobi. In collaboration with NEPAD (New
Partnership for Africa’s Development), African Union Commission, African Development
Bank, UNDP, and UNEP, ISDR Africa developed the African Regional Strategy for Disaster
Risk Reduction to promote the incorporation of the strategy into the development programme
of African countries.”

The UNDRR supports the implementation, follow-up, and review of the Sendai Framework
for Disaster Risk Reduction. “The UNDRR is the mandated focal point for disaster risk
reduction in the UN system. The Sendai Framework for Disaster Risk Reduction 2015-2030

32 “Tiger Initiative: Looking After Water in Africa” online: ESA <www.tiger.esa.int>
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(Sendai Framework) is the agreed global blueprint for reducing risk and building resilience”.”®

The Sendai Framework is also applicable to Africa in guiding Africa’s disaster risk reduction
and mitigation guidelines and policies.

The work of the UNDRR in Africa is facilitated through the UNDRR Regional Office for
Africa (UNDRR AF). UNDRR AF promotes national ownership of the disaster reduction cycle
by providing distinct support for creating national platforms with national governance and
expenditure allocation.”” The UNDRR regional office for Africa is located in Nairobi, Kenya,
and partners with the African Union Commission, five Regional Economic Communities
(RECs), and other development partners. UNDRR Africa also has a liaison office in Addis
Ababa, Ethiopia, supporting the African Union Commission in implementing the ‘Program of
Action for implementing the Sendai Framework in Africa.’®® The presence of a UNDRR
regional office in Africa facilitates the work of UNDRR on disaster management in Africa.
The proximity of the regional office makes it possible to understand and appreciate Africa’s
unique challenges with disaster reduction and management and promote policies and programs

towards addressing these challenges.

2.2.2. The Sendai Framework for Disaster Risk Reduction (2015-2030)

The Sendai Framework for Disaster Risk Reduction® is a fifteen-year international framework
for disaster risk reduction, response, and management.

According to the 2018 Annual Report of the United Nations Office for Disaster Risk
Reduction, one of the goals of the Sendai Framework is to increase international collaboration
with developing countries through ample and sustainable support to complement the national
actions of developing Countries for implementing the Sendai framework by 2030.'° However,
this target is only achievable following national actions carried out by developing countries to
implement the Sendai Framework. This speaks to the need for developing countries,

particularly African states, to develop national policies that will propel relevant stakeholders

% “UNDRR Work Programme 2020-2021: In Support of the Sendai Framework for Disaster Risk Reduction”
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<www.unisdr.org/files/68235_undrrworkprogramme20202021.pdf>

%7 United Nations Office for Disaster Risk Reduction — Regional Office for Africa (UNDRR AF) online:
PreventionWeb <www.preventionweb.net/organizations/2626>

%8 “lUNDRR Regional Office for Africa” online: UNDRR <www.undrr.org/about-undrr-where-we-work/africa>
%9 The Sendai Framework for Disaster Risk Reduction 2015-2030 was adopted by the Third United Nations
World Conference on Disaster Risk Reduction on 18 May 2015 in Sendai, Japan.

100 “ynited Nations Office for Disaster Risk Reduction 2018 Annual Report” (2019), online: UNDRR
<www.unisdr.org/files/64454 unisdrannualreport2018eversionlight.pdf>

27



in their Country to take necessary steps in achieving international programs like the Sendai
Framework and leverage international support and programs when necessary. Sole reliance on
international programs is unsustainable for Africa’s socio-economic development. Developing
countries need to play a present and active role in exploiting space technologies for
development through viable laws and policies. It is also vital to make conscious efforts not to
overburden the international system and programs that support developing countries. The
Sendai Framework “recognizes that the State has the primary role to reduce disaster risk but
that responsibility should be shared with other stakeholders including local government, the
private sector, and other stakeholders.”!%! This further stresses the primary responsibility of
African States to play an active role in addressing its socio-economic development issues,
including disaster risk reduction and management. Undertaking public-private partnerships is
another viable means of promoting space technologies for Africa’s socio-economic
development challenges. Chapter three of this work will examine the national laws and policies
of the identified African States for this research, particularly the provisions that promote private
space activities and public-private partnerships to achieve international programs like the

Sendai Framework.

2.2.3. The United Nations Platform for Space-Based Information for Disaster
Management and Emergency Response (UN-SPIDER)

UN-SPIDER was established in 2006 under the United Nations Office for Outer Space Affairs
(UNOOSA). UN-SPIDER advances solutions to tackle the limited access of developing
countries to space technologies for disaster risk reduction and management.'*> UN-SPIDER is
charged with the mandate to enable developing countries to use space-based information in all
phases of the cycle of disaster management.

The UN-SPIDER programme of UNOOSA continues to provide technical advisory support to
various African Countries to enable the use of space technologies and space-based data for
disaster risk reduction and management.'® Taking advantage of international partnerships to

exploit space technologies for disaster risk reduction and management, the Nigerian National
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Space Research and Development Agency (NASDRA) signed a cooperation agreement with
UNOOSA to become a Regional Support Office in June 2009. By June 2011, UN-SPIDER
conducted a technical advisory mission to Nigeria to note the developments in space
technologies for disaster management.'® During the annual session of the Committee on the
Peaceful Uses of Outer Space, in June 2019, the Office for Outer Space Affairs and the
University of Bonn signed a cooperation agreement to continue the efforts initiated by UN-
SPIDER in Africa in the following five years. The cooperation agreement also covers technical
advisory support to African States, including organizing international conferences and expert
meetings in Bonn and regional expert meetings in African countries.' This cooperation
agreement which focuses on African States is in tandem with regional and international
frameworks like the 2030 Agenda for Sustainable Development, the Sendai Framework for
Disaster Risk Reduction 2015-2030, and the 2063 Agenda of the African Union.'% This
cooperation agreement will help achieve the goals and objectives of the above regional and
international frameworks and support Africa in achieving sustainable development.

The issue of flooding has plagued different African States, including Nigeria, and continues to
pose threats to the lives and livelihood of citizens. The country’s economic hub, Lagos State,
is not spared of the menace of flooding, which continually disrupts business and has severe
economic implications for foreign investors and local businesses.

The UN-SPIDER generates maps of areas impacted by floods and droughts in Nigeria through
satellite imagery and provides this data to the National Emergency Management Agency of
Nigeria (NEMA) and NASDRA. Also, experts from Nigerian institutions and universities have
undergone training at conferences like the UN-SPIDER international conference. Notably,
there was a joint Virtual Expert Meeting on the use of Space-Based Solutions for Disaster Risk
Management and Emergency Response in Nigeria by UN-SPIDER, NASDRA, NEMA, and
the Center for Remote Sensing of Land Surfaces of the University of Bonn (ZFL) held from
the 13" — 15™ of April, 2021. The meeting aimed to contribute to the efforts of NEMA on

disaster risk reduction, preparedness, early warning systems, disaster response, and
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recovery.'?” So far, there have been very little to no efforts concerning early warning systems
on disasters in Nigeria, especially on flooding. In the recent heavy downpour of rain in Lagos,
Nigeria, on 16 July 2021, several parts of the state experienced severe flooding, which
destroyed several properties and affected various businesses. In addition to poor warning on
this disaster, there were minimal efforts from the relevant agencies to address this lingering
issue immediately. While the Nigerian Meteorological Agency (NiMET) sometimes provides
impending environmental disaster warnings, this is not a consistent practice. This evidences
the need for Nigeria and Africa to take intentional steps in translating international training,
programs, and support into visible actions that optimizes these programs and makes it all worth
it. Data that is not translated and implemented to solve the issues relating to the data remains
nothing but data and a waste of resources.

The Nigerian Space Research Development Agency (NASDRA) is a member of the
International Charter Space & Major Disasters, working with other space agencies and
operators to provide satellite imagery for disaster monitoring and management. Also,
NigeriaSat-1 is one of the Disaster Monitoring Constellation (DMC) satellites built to address
the need for regular reassessment and international coverage to monitor natural disasters,
providing satellite imagery for disaster management.'®® Unfortunately, concerning disaster
management in Nigeria, the country, like many other African States, cannot be said to have
successfully harnessed space technologies for early warning systems, risk reduction, and

disaster management.

2.2.4. The United Nations Institute for Training and Research/Operational Satellite
Applications Programme (UNITAR/UNOSAT)

The United Nations Institute for Training and Research (UNITAR) conducts capacity
development and research activities globally, as the United Nations training division.

“The Operational Satellite Applications Program (UNOSAT) of UNITAR is a technology-
intensive programme delivering imagery analysis and satellite solutions to relief and
development organizations within and outside the United Nations system to help make a

difference in critical areas such as humanitarian relief, human security, and strategic territorial
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and development planning.”!® UNITAR is particular about strengthening the capacity of
individuals from developing countries, especially individuals from countries in peculiar
circumstances.!!® The UNOSAT team uses the research and innovation skills of the team
together with relevant partnerships to make the benefits of satellite applications and geospatial
information through professional imagery analysis and Geographic Information System
Solutions available to various Countries, including developing Countries.'!! UNOSAT also
aims to develop the capacity of member states for geo-information technology towards
achieving the SDGs. UNOSAT provides 24/7 emergency mapping services to humanitarian
relief agencies and national disaster management authorities.!'?> Over the years, UNOSAT has
produced maps for disaster management in various parts of Asia and Africa. Between 2003
and 2014, UNOSAT produced over two hundred maps'!® for Africa and Asia, using space
technologies. For example, in the wake of the Nyiragongo volcano northeast of the Democratic
Republic of Congo (DRC), the UNOSAT’s rapid mapping service was activated, following
which UNOSAT triggered the International Charter Space and Major Disasters to access all
available satellite images of the region. UNOSAT then commenced preliminary assessments
of the lava flow extent, direction, and damages caused.!'* During the Ebola outbreak in West
Africa, UNOSAT provided high-resolution custom-made maps for the World Health
Organization (WHO) to map areas affected by Ebola. These high-resolution maps, directly
accessible on the WHO internal information system, supported the WHO’s work in building
Ebola Treatment Centers and distributing personnel across the affected countries, especially in
highly remote areas where information is limited and often outdated.!'> The success of
UNITAR/UNOOSAT’s work in Africa should be expanded through strategic partnerships and

progressive policies. This is important because African States like Nigeria, for example, is a
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member/partner of international programs like the International Charter Space & Major
Disasters and continue to provide international support through satellite imagery for disaster
management to Countries in disaster. Africa will benefit immensely from expanding and

leveraging programs like this.

2.2.5. The Addis Ababa Action Agenda (AAAA)

The Addis Ababa Action Agenda is the financial framework aimed at the implementation of
the 2030 Agenda for Sustainable development. It provides a new global framework for
financing sustainable development by aligning all financing flows and policies with economic,
social and environmental priorities.

The Addis Ababa Action Agenda is crucial to financing technologies for Africa’s development.
The Agenda addresses issues of finance and cooperation on technology, science, innovation,
trade, and capacity building. The Agenda also reaffirms commitments to official development
assistance, particularly for the least developed countries, including pledges to increase South-
South cooperation and mechanisms to facilitate the financing of new technologies for
developing countries.!''®

The Agenda aims to “end poverty and hunger, and achieve sustainable development in its three
dimensions through promoting inclusive economic growth, protecting the environment, and
promoting social inclusion.”!'!” The AAAA is a financing and development framework towards
adequate financing and policy consistency to achieve the Sustainable Development Goals
(SDGs). The Agenda aims to mobilize public and private resources and establish suitable
public policies and regulatory frameworks to promote private finance, trade, and technology
development.'!®

In highlighting how to reduce the cost of delivering sustainable development, the Agenda

underlines better governance through improved procurement, strengthened auditing, reduced

116 “The Future of Food and Agriculture: Trends and Challenges” (2017), online (pdf): Food and Agriculture
Organization of the United Nations <www.fao.org/3/i6583e/i6583e.pdf>

117 Addis Ababa Action Agenda of the Third International Conference on Financing for Development (2015),
online (pdf): United Nations Development of Economic and Social Affairs Financing for Development Office
<www.sustainabledevelopment.un.org/content/documents/2051AAAA_Outcome.pdf>

118 “Towards Achieving the 2030 Agenda and the Sustainable Development Goals (SDGs): Report on the
Implementation of the Addis Ababa Action Agenda on Financing for Development — Compilation of
Operational Examples” (2017), online (pdf): Government Offices of Sweden — Ministry of Foreign Affairs
<www.regeringen.se/49d52b/contentassets/f883444856cd40838e69a22d5da2beed/report-on-the-
implementation-of-the-addis-ababa-action-agenda-on-financing-for-
development?TSPD_101_R0=0840bf68c4ab2000d057e9bf9008641262ccf1154a05a142dce2dcf9efc120035elb
a3471ad530920854ffb1e9143000323693d51172c1af8a96e9f1e95ad3af78f5db8a622257452dch49fbbbdfd320
5bb79a68756b7791687184e9a366efca>
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corruption and waste.!!” The highlighted cost reduction mechanisms for sustainable
development are also crucial to African states to achieve sustainable development in Africa.
Africa’s socio-economic development challenges are laced with poor governance structure,
human and capital resources mismanagement, and corruption.

In advancing sustainable development globally and achieving the SDGs, the Agenda
recognizes that coping with climate change will be a significant challenge for several cities in
developing countries already dealing with poor air quality, congestion, and inadequate housing
infrastructure. Hence, in addressing this challenge, the Agenda supports the adoption of the
Sendai Framework for disaster risk reduction and management.'?® The Agenda is also
committed to capacity building for sustainable development in Africa through its Technology
Facilitation Mechanism (TFM). However, the Technology Facilitation Mechanism of the
Agenda has not achieved much in Africa regarding science, technology, innovation, and
capacity building. Hopefully, the Agenda will make more progress on this in coming years as
technology plays an essential role in assisting Africa in achieving sustainable development and
the SDGs. Promoting policies that encourage private-public partnerships for indigenous and
advanced technology capacity building in Africa will also assist Africa in achieving sustainable

development and addressing Africa’s socio-economic development challenges.

2.3. International Programs Supporting Africa in Addressing Environment
and Climate Change Challenges through Space Technologies
2.3.1. United Nations Environment Programme (UNEP)

The United Nations Environment Programme (UNEP) is the foremost environmental authority
and advocate for the environment. UNEP sets the global ecological plan and fosters the
execution of the UN environmental sustainable development.!'?! UNEP seeks to enhance the
capacity of Member States to integrate, implement, and monitor the environmental element of
Agenda 2030 in their respective countries. In achieving this, UNEP partners with other
organizations like the United Nations Development Account and the Economic Commission

for Africa to assist countries with developing national strategies and policies to achieve the

113 Ajay Chhibber, “Assessing and Evaluating the Addis Ababa Action Agenda” (2016) National Institute of
Public Finance and Policy Working Paper No. 166.
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121 “Why Does UN Environment Programme Matter?” online: UN Environment Programme
<www.unep.org/about-un-environment/why-does-un-environment-matter>
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United Nations Agenda 2030, specifically on environment sustainability.!?* This speaks to the
importance of national strategies and policies in achieving international programs and socio-
economic development in any nation.

UNEP has a regional office in Africa that supports the government of Member States to
interpret resolutions and reports made on natural resources into practical programs and novel
solutions at the national, regional, and grassroots levels for Africa’s benefit.'?* Also, “through
Kigali Amendment Enabling Activities projects with 89 developing countries, UNEP helps
promote integrated policy measures related to energy efficiency/climate considerations and the
Montreal Protocol.”!?*

According to the UNEP Global Environment Outlook Assessment for Africa report, Africa’s
socio-economic development and human livelihood are dependent on the sustainable
management of Africa’s natural capital. Africa’s natural endowments like land and natural
resources are threatened by contending uses, unsustainable management, climate change, and
pollution.!?> Therefore, in promoting Africa’s socio-economic development, it is essential to
manage Africa’s natural capital through adequate governance policies that advocate for and
encourage a sustainable environment.

Africa can reduce its ecological imprint and conserve the life-support structure of healthy land,
water, biodiversity, and air through low-carbon, climate-resilient infrastructure decisions and
effective natural resource governance mechanisms. '%°

UNEP partners with UNOOSA in leveraging space technologies to address biodiversity and
ecosystems management for observing endangered species, preventing poaching and
environmental crime, and publishing atlases of global change and environmental assessments
collected from Earth observation data.!?’” UNEP also carries out various studies/research to

identify African regions threatened by unsustainable environmental practices. The outcomes

122 “Ynited Nations Environment Programme” online: United Nations Department of Economic and Social
Affairs: Sustainable Development <www.sdgs.un.org/un-system-sdg-implementation/united-nations-
environment-programme-unep-24515>

123 “Our Work in Africa” online: UN Environment Programme <www.unep.org/regions/africa/our-work-africa>
124 Supra, note 117.

125 “UNEP Global Environment Outlook: GEO-6 Regional Assessment for Africa” (2016), online (pdf): UN
Environment Programme
<www.uneplive.unep.org/media/docs/assessments/GEO_6_Regional_Assessment_for_Africa_Final.pdf>
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127 Space Technologies for Monitoring and Protecting Biodiversity and Ecosystems: A Proposed New Thematic
Priority for the United Nations Programme on Space Applications, UNCOPUOQOS, UN Doc A/AC.105/2015/CRP.10
(2015) at 3.
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of the UNEP study help inform and influence government decisions and policies towards a
sustainable environment in Africa.

In a recent study carried out by UNEP, the first sailing boat made from 100% recycled plastic
(the Flipflopi) sailed over Lake Victoria (Africa’s largest freshwater), reporting that the
freshwater lake faces numerous environmental challenges that could affect the livelihood of
the 40 million people living in the region. The Fliplopi initiative aims to showcase substitute
uses of plastic waste and the prospects of circular economy methods. '*®

The Flipflopi journey over Lake Victoria and the report on the state of the Lake conveys a
message to the members of the East Africa region who rely on the Lake for their means of
livelihood on the need to clean up the Lake and embrace habits that avoid polluting the Lake,
thereby promoting environmental sustainability in the region.

The waste management situation in most African cities is relatively poor, and there is an almost
non-existing recycling culture. Most of the waste finds itself back into the environment as litter
on the streets and in the drainages, which is also a major cause of flooding in various parts of
Africa. Very little has been done regarding promoting sustainable and proper waste
management and recycling culture in most cities in Africa. This poor recycling culture poses a
significant threat to environmental sustainability. The government and relevant stakeholders
need to make accommodations for proper waste disposal and suitable infrastructure for
recycling plastic waste and implement laws that promote environmental sustainability. Private
entities can also protect the environment by promoting sustainable environmental practices
within their organization. However, a few private and non-governmental initiatives address
the menace of plastic waste in different cities in Africa. For example, an international beverage
alcohol producer, Diageo, co-founded the Africa Plastics Recycling Alliance to “collaborate

and support plastics recycling in Sub Saharan Africa generating investments and jobs.”!%’

128 “Flipflopi Sets Sail Around Lake Victoria to Raise Awareness on Pollution Menace in East Africa” (2021),
online: UN Environment Programme <www.unep.org/news-and-stories/press-release/flipflopi-sets-sail-
around-lake-victoria-raise-awareness-pollution>

123 “The Africa Plastics Recycling Alliance — Waste and Opportunity” (2019), online: DIAGEO
<www.diageo.com/en/news-and-media/features/the-africa-plastics-recycling-alliance-waste-and-
opportunity/>
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2.3.2. The Climate and Clean Air Coalition

The Climate and Clean Air Coalition group carries out various assessments across Asia and
Africa in partnership with the United Nations Environment Programme to achieve clean air
and global environmental sustainability.

As part of its various studies, the Climate and Clean Air Coalition launched a scientific
assessment on climate and clean air for Africa. This ongoing assessment seeks to determine
how Africa can proceed simultaneously as limiting air pollution and its negative impact on
agriculture, health, and the environment; and understand the potential to mitigate climate
change in the near term and its implication for adaptation to climate change in Africa.!'3°

This initiative embraces an inclusive level of participation by African stakeholders, including
individuals, private entities, government, and policymakers involved in climate change and
clean air for environmental sustainability in Africa. The outcome of this assessment will be
essential in achieving the goals of the Africa Union Agenda 2063, especially on environmental
sustainability. However, to successfully assess climate and clean air for Africa, this initiative
requires support from the government and relevant stakeholders. The government’s political
buy-in and the support from stakeholders and industry partners are vital to the success of the
various international programs to support Africa in overcoming its socio-economic

development challenges.

130 “Africa Integrated Assessment on Air Pollution and Climate Change” online: Climate & Clean Air Coalition
<www.ccacoalition.org/en/activity/africa-integrated-assessment-air-pollution-and-climate-change>
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2.4. CONCLUSION

Space technologies play a vital role in achieving both the United Nations Agenda 2030 and the
African Union Agenda 2063, as they provide data helpful in achieving sustainable development
in Africa. “Nevertheless, the benefits of space applications are not sufficiently communicated
to decision-makers or the wider population, and there is not enough basic education at various

»Blin Africa.

levels to perform, manage, and operate space-based assets
The 2014 Tokyo Conference on Combating Wildlife Crime emphasized the need for scientists,
non-governmental organizations, national policymakers, and UN agencies to play a more
active role in facilitating research and promoting an information-based decision-making
process'3? for which data from space technologies and research play a vital role.

Also, academia and research institutions are core to the space technology capacity building of
talents in Africa. However, academia and research institutions face limitations ranging from
lack of technical experts in astronomy, meteorology, space law, and technology. Funding and
lack of appropriate infrastructure in most universities and research institutions in Africa also
contribute to the limitations of building indigenous technical capacity in the niche field of
Space in Africa.

In developing technical space technology capacity in Africa, governments and policymakers
need to prioritize the support and funding of academia and research institutions in space-related
disciplines. Not much can be achieved without the government’s support in this area.

The assessment of these international programs highlights the promising nature of these
programs in supporting Africa’s technical space capacity development for solving Africa’s
socio-economic development challenges. However, one thing stands out from the promising
nature of these programs. The ultimate responsibility with owning the process of maximizing
these international programs and exploiting space technologies and the benefits of space
exploration for Africa’s development ultimately lies with each African State. Advancing viable
laws and appropriate governance structures will go a long way in supporting Member States in
leveraging space technologies for Africa’s socio-economic development.

Chapter three of this research will examine the national space laws and policies of Nigeria,
South Africa, and Ethiopia to assess how their laws promote private sector participation, and

the role of law in assisting each Country in fulfilling its international space obligations.

131 Schrogl et al, Supra, note 53.
132 Report on the United Nations/Kenya Conference on Space Technology for Wildlife Management and
Protecting Biodiversity, UNCOPUQS, UN Doc A/AC.105/1126 (2016) at 7.
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CHAPTER III

THE LEGAL FRAMEWORK AND GOVERNANCE STRUCTURE FOR
SPACE ACTIVITIES IN AFRICA: NIGERIA, SOUTH AFRICA & ETHIOPIA
AS CASE STUDIES

3.0. Introduction

Space endeavors are not carried out in an environment devoid of regulations. The UN Space
Treaties'** provide the general international framework regulating space activities and the
conduct of entities in outer space. In addition to the UN Space Treaties, non-binding UN
Resolutions and ‘soft law’ guide the interpretation of the principles and obligations of
international space treaties.

The most effective way for States parties to the UN Space Treaties to comply with the set
obligations enshrined in the treaties is by enacting national space laws/regulations that aid each
country in fulfilling their international obligations set out in the treaties.

“The requirement to implement international treaty obligations at the national level is inherent
in international space treaties.”!3* Harmonizing treaty obligations with national laws express
the continuing resolve of a nation to support the crucial need for joint measures to manage
international undertakings in a manner that guarantees the responsible use of outer space by all

States as envisioned in the UN space treaties. !

133 The Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space,
including the Moon and Other Celestial Bodies, 27 January 1967, 610 UNTS 205, 6 ILM 386 (entered into force
10 October 1967) (hereinafter Outer Space Treaty (OST)).

The Convention on International Liability for Damage Caused by Space Objects, 29 March 1972, 961 UNTS 187,
10 ILM 965 (entered into force 1 September 1972) (hereinafter Liability Convention).

The Convention on Registration of Objects Launched into Outer Space, 12 November 1974 (entered into force
15 September 1976).

The Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects Launched into
Outer Space, 19 December 1967 (entered into force 3 December 1968).

The Agreement Governing the Activities of States on the Moon and Other Celestial Bodies, 18 December 1979
(entered into force 11 July 1984).

134 Ranjana Kaul & Ram S. Jakhu, “Regulation of Space Activities in India” (2010), online: SSRN

<www.papers.ssrn.com/sol3/papers.cfm?abstract_id=2801723>
135 |bid at 157.
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In reiterating the importance of a regulatory framework for space activities at the national level,
the African Union Space Strategy noted that African States should institutionalize a regulatory
framework to support Africa’s space endeavors to ensure Africa’s effective competition in the
global space market in accordance with international treaties, conventions, and principles. %
Following the assessment of the various international programs and commitments supporting
Africa in leveraging space technologies for Africa’s socio-economic development, it is crucial
to analyze the domestic laws of the selected African States for this research (Nigeria, South
Africa, and Ethiopia) in identifying potential gaps or challenges with their national space laws
and any hindrance to its implementation, particularly its provisions for stimulating private
sector participation and the mechanisms for implementing international obligations, programs
and commitment.

A comparative analysis of the legal framework for space activities in India and Indonesia will
be assessed. This chapter will also analyze the space law and policy implementation framework

in the United States of America and Canada to identify any lessons for Africa.

3.1. Rationale for Enacting National Space Laws and the Evolution of Private
Space Actors in Africa

Over the years, State actors have primarily dominated the space exploration scene, which is
reflected in the overall outlook of the UN Space Treaties. However, with the growth of
commercial industries here on Earth, the State dominated space scene has gradually
experienced a shift in actors, with non-state actors extending their endeavors and technological
advancements to space. By Article VI of the Outer Space Treaty, each State bears international
responsibility for the national activities of its non-state actors in outer space. For this reason
and the requirement for authorization and continuing supervision of the activities of non-
governmental entities in outer space (provided for in Article VI of the Outer Space Treaty),
States primarily regulate the activities of their private actors. States fulfill this authorization
and continuing supervision requirement by enacting national space laws that lay down the
provision for licensing and carrying out any launch or space-related activities by their private
actors. The provision for regulating launch-related activities within and outside the territory of

a State is critical because of the provision of Article VII of the Outer Space Treaty, by which

136 African Space Strategy: Towards Social, Political and Economic Integration (2017), online (pdf): African
Union <www.au.int/sites/default/files/newsevents/workingdocuments/33178-wd-african_space_strategy -
_st20445_e_original.pdf>

39



launching States bear liability for damages caused by their launch object and the component
parts of their launch object.

States are faced with the potential risk of compensating other States or third parties for damage
resulting from the space objects of their private space actors. Hence, to minimize the risks of
paying compensation and indemnification against the private actor whose space object caused
the damage, States generally regulate and control these activities.!*’

The innovative space endeavors of private space actors, over the years, give credence to the
importance of commercial actors in advancing the space industry. The term NewSpace stems
from the diverse space endeavors carried out by private space actors against the traditional
dominance of state actors in space.

The NewSpace Africa Industry Report!*® extensively reviewed thirty-four private and public
companies in the African space industry. Of the thirty-four companies reviewed, three are
offshoots of university research institutions, the government owns five, and the remaining
twenty-six are private companies. Twenty-one of these companies are situated in South Africa,
four are in Nigeria, four are in Mauritius, and two are in Egypt. Kenya, Sudan, and Tunisia
each host one of these space companies.

Seven African countries host private space companies, of which South Africa takes the lead.
The products of many of these NewSpace companies in Africa serve the African market and
the global market'?’, thereby promoting economic investment in Africa. Hence, private actors
play a crucial role in developing Africa’s space economy. The African space industry is worth
USD 7.37 billion, with a growth projection of over USD 10.29 billion within the next five
years. !4

The NewSpace sector in Africa is growing and fast-evolving. Africa will significantly benefit
from supporting and investing in the space sector and developing indigenous capacity in space
technologies and services. Therefore, it is imperative to examine the current legal regime for
licensing private actors in the African States identified above and the governance structure for

fostering Africa’s space development.

137 Annette Froehlich & Vincent Seffinga, National Space Legislation: A Comparative and Evaluative Analysis,
vol 15 (Switzerland: Springer International Publishing, 2018) at 11.

138 “NewSpace Africa Industry Report” (2019), online: Space in Africa
<www.africanews.space/download/6967>
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3.1.1. Licensing Requirement for Private Space Activities in Nigeria

The National Space Research and Development Agency (NASDRA) Act of 2010'*! is the
primary legislation regulating the activities of private space actors in Nigeria.

One of the functions of the Agency includes the implementation of strategies for promoting
private sector participation in the space industry.'** The National Space Council (‘Council’),
established for the Agency, has the power to “grant approval to the Agency to enter into
research and production partnerships with any Company, Non-Governmental Organization,
firm or individual.”'* This provision of the Act creates the opportunity to foster partnership
between private space actors and NASDRA, and it should be explored to enhance private sector
participation in Nigeria. On public-private partnerships in the United States, the National
Aeronautics and Space Act'* and the National Space Policy, 2010, makes provisions for
NASA to partner with private/commercial space actors in the United States to advance the
commercial space sector in the United States. NASA plays a dynamic role in establishing
partnerships with commercial space actors in developing capacity and promoting the
commercial space industry in the United States. Some examples of NASA’s partnership with
the commercial space sector include the partnership between NASA and the Hughes
Corporation, executed through a contract between both parties to build Syncom to demonstrate
synchronous orbit, station keeping on-orbit, and sizing of communication link performance in
synchronous altitude.!*> The Commercial Orbital Transportation Services (COTS) is another
example of NASA’s partnership endeavors to promote the commercial space industry. Under
COTS, NASA partners with commercial space actors like SpaceX and Boeing in developing
innovative commercial cargo space transportation systems to Low-Earth Orbit (LEO). This
partnership also aims to eliminate NASA’s reliance on Russia for transporting astronauts and
cargo to the International Space Station (ISS).!#®

Also, NASA promotes public-private partnerships through development awards like NASA’s
Tipping Point awards for companies to develop innovative space technologies. NASA has
awarded tipping point awards worth over $120 million. Made in Space, a manufacturing

company that was a recipient of the tipping point award is now testing its 3D-Printing

141 National Space Research and Development Agency Act, 2010, FGP 37/42011/1,500 (Vol. 97).

142 Section 6(e), NASDRA Act.

143 Section 7(b), NASDRA Act.

144 The National Aeronautics and Space Act, 51 USC § 20112(a)(4).

145 “pyblic-Private Partnerships for Space Capacity Development: Driving Economic Growth and NASA’s
Mission” (2014), online (pdf): National Aeronautics and Space Administration
<www.nasa.gov/sites/default/files/files/NASA_