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AMBIEnT
AMBIEnT, Affordable Microsatellite-Based Internet access and Environmental moniToring,
is a project proposal from the 2013 International Space University Space Studies Program.

AMAZON OF BRAZIL – Only one third of the 26 million people living in the Brazilian Amazon benefits

from public internet access in places like schools and libraries. Two issues prevent internet access some people cannot afford the existing internet solutions, while others remain unconnected due to a
lack of service providers or infrastructure. Merely five percent of private households own a computer
with internet access.

MOTIVATION – AMBIEnT agrees with the United Nations resolution that the internet is an important tool
in facilitating freedom of expression and enforcing human rights such as education and health (UN,
2011, p. 17; UN, Resolution 20/8, 2012). Thus, AMBIEnT is motivated to provide internet access to
citizens of the Brazilian Amazon in order to improve their quality of life and to empower them to
contribute to environmental protection.

BENEFITS – AMBIEnT enables social, economic, and environmental benefits to the people of the Brazilian
Amazon. Additionally, the environmental monitoring data collected will contribute to reducing
deforestation and to preserving the unique biodiversity of the world’s largest rainforest.

INTERNATIONAL, INTERDISCIPLINARY, INTERCULTURAL – In accordance with ISU’s philosophy of being
interdisciplinary, international, and intercultural, the team behind project AMBIEnT is composed of
a diverse group from 19 different countries who examined technical, financial, social, and political
areas.

ENVIRONMENT – AMBIEnT’s project will directly involve community members in monitoring the environmental

quality of the Brazilian Amazon. Additionally, AMBIEnT, in collaboration with the local population, will
create usable data for governments and environmental protection agencies to take action against
deforestation.

NICHE – AMBIEnT has an innovative approach in providing an integrated package. The internet access

enables telemedicine, tele-education, and environmental monitoring services to a unique population
that does not normally attract commercial investors.

TELECOMMUNICATIONS – AMBIEnT provides a microsatellite constellation to establish telecommunication
services in areas without affordable internet access.

AMBIEnT – Connecting the Brazilian Amazon
United Nations General Assembly, 2011. Report of the Special Rapporteur on the promotion and protection of the right to freedom of opinion and expression, (A/HRC/17/27). [Online] Available from:
<http://www2.ohchr.org/english/bodies/hrcouncil/docs/17session/A.HRC.17.27_en.pdf> [Accessed 14 August 2013].
United Nations General Assembly, 2012. Promotion and protection of all human rights, civil, political, economic, social and cultural rights, including the right to development, (A/HRC/RES/20/8). [Online]
Available from: <http://daccess-dds-ny.un.org/doc/RESOLUTION/GEN/G12/153/25/PDF/G1215325.pdf?OpenElement> [Accessed 14 August 2013].
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One mission
To offer sustainable and
affordable internet access
and environmental monitoring
via microsatellites by 2018.

One action
To provide socioeconomic
benefits to the Brazilian
Amazon Region with a
future capability for
global expansion
to other remote areas.

Image Credits: Background – Shripathi Hadigal, Parrot – Rodrigo Soldon
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AMBIEnT’s
Affordable
Internet

Brazilian Amazon States
• Acre
• Amapá
• Amazonas
• Maranhão
• Mato Grosso

• Pará
• Rondônia
• Roraima
• Tocantins

The Brazilian Amazon rainforest spans nine states in
the northeastern region of the country. It is home to 26
million of Brazil’s 194 million people. There is significant
inequality between this region and the wealthier
southern region. A lack of internet access in the Amazon
magnifies the gap between the rich and poor. This gap
in access to technology and digital information between
people of different socioeconomic statuses is known as
the digital divide (OECD, 2001).
AMBIEnT aims to provide internet to its end users, which
are educational centers, such as schools or libraries,
health centers, and public computer rooms in areas
where internet is either unavailable or unaffordable.
The median monthly income varies among the nine
states in the Brazilian Amazon. The state of Maranhão
has the lowest median monthly income of US$95, while
Mato Grosso has the highest median monthly income
of US$219. The lowest 20% of whom, can devote less
than US$1 per month to communication services (IGBE,
2011; Hilbert, 2010). Thus, AMBIEnT tries to minimize
additional costs for these people by providing the
service for free to its end users.

BRAZIL

• 194 million people
• 8,515,767 km²

BRAZILIAN AMAZON
• 26 million people
• 4,776,980 km²

Limited or no
internet access

BBC World Service. Amazon by Country – Brazil [online]. Available from: < http://www.bbc.co.uk/
worldservice/specials/1533_amazon/page3.shtml> [Accessed 17 August 2013]

Free /paid wiﬁ hotspots
and ﬁbre connections
AMBIEnT ground station

Hilbert, M., 2010. When is Cheap, Cheap Enough to Bridge the Digital Divide? Modeling Income Related
Structural Challenges of Technology Diffusion in Latin America. World Development, 38 (5), pp.756-770.
Instituto Brasileiro de Geografia e Estatística(IBGE), 2011. [Online] Available from: <http://www.ibge.
gov.br/estadosat/index.php> [Accessed 31 July 2013].
Organization for Economic Co-operation and Development (OECD), 2001. Understanding the Digital
Divide. [Online] Available from: <http://www.oecd.org/internet/ieconomy/1888451.pdf> [Accessed 15
August 2013].
Image Credit: Background – NASA Visible Earth
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AMBIEnT’s
Services
AMBIEnT’s provision of internet will enable the use of
basic telemedicine, tele-education, and environmental
monitoring.
Telemedicine capabilities enhance the overall access
to health services for the population of the Brazilian
Amazon. The basic telemedicine services will include
the provision of an internet-enabled device to collect
basic diagnostic information, as well as the capability
to convey text messages and emails for consultation
with outside physicians. AMBIEnT also facilitates the
use of existing telemedicine platforms. This will result
in more accurate diagnostics and better medical care.

Highlights:
• Remote regions will
have access to better
education tools.
• Telemedicine centers
will connect local
healthcare with
medical professionals
for more accurate
diagnosis.
• Local business owners
can use community
computer rooms to
develop their
businesses.

Tele-education services will increase the availability
of course materials in formerly unconnected regions.
With internet access, students and teachers can access
pre-existing online courses or develop and share new
resources. These resources will equip the society to
take advantage of additional economic opportunities,
aiding in eliminating the current digital divide and
wealth disparity.
Existing municipal spaces will be equipped with
computers to connect to the internet via the AMBIEnT
ground stations. This allows the use of various services
such as email and online businesses, which are possible
with low data rate internet access.
Environmental monitoring is achieved through static
and mobile ground sensors combined with third party
remote sensing data. This data will be processed by
locally trained analysts and will be made available to
government officials.

Image Credits: Background – Shripathi Hadigal, Young girl working – CDI Apps for Good

6 | Executive Summary AMBIEnT

AMBIEnT Executive Summary | 7

AMBIEnT’s
Solution
AMBIEnT’s services are achieved through the AMBIEnT
microsatellite constellation which provides continuous
coverage of the Brazilian Amazon region. Twelve
communication satellites (plus two spares) close the
link between the internet and the AMBIEnT ground
stations with high reliability. In all segments commercial
off-the-shelf products are used to reduce cost. The
communication system is designed to minimize the cost
and complexity of the ground segment, which allows
the usage for omnidirectional antennas, with low
maintenance intervals.
Each microsatellite, weighing less than 100 kg, can
provide 150 Mbit per second to the Brazilian Amazon
region. The design is based on a proven platform,
which increases the reliability and maturity of the
space segment.
Ground sensors will rely on AMBIEnT’s telecommunications
infrastructure, providing environmental monitoring at a
marginal cost. The local population plays an important
role in the deployment and maintenance of the ground
sensing process.
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Achieving
AMBIEnT
Initial investment in AMBIEnT requires federal government
funding, while project sustainability can be achieved
through partnerships with the private sector as well as nongovernmental organizations carbon offsetting initiatives.
The overall program cost is estimated at US$260
million over a 10 year program life cycle. AMBIEnT’s
solution aligns with the goals stated in the Government
of Brazil’s National Broadband Plan (Government of
Brazil, Decree 7175, 2010). The alignment with this
government program and the global importance of the
Amazon rainforest can entice investments in AMBIEnT.

Competitive Advantage
• Provides affordable internet access
targeted towards unconnected, lower
income users
• Complete package solution
• Sustainability of AMBIEnT’s
resources by
offsetting carbon
emissions

Prospective private sector financial partners with an
interest in developing new markets are considered for
long term cooperation. These partnerships will assist
AMBIEnT to sustain the project. Additionally, there are
non-governmental organizations who provide funds
in exchange for offsetting carbon emissions through
rainforest monitoring and preservation. These funds
will go directly towards paying for maintenance and
training costs for the public computer rooms.
In order to obtain carbon credits, the municipal governments
will be required to follow the Reducing Emissions
from Deforestation and Degradation international
agreement, and International Telecommunication Union
Smart Sustainable Development Model guidelines.

Global Canopy Programme, 2008. The Little REDD Book. United Kingdom: Global Canopy Programme.
Government of Brazil, 2010. Programa Nacional de Banda Larga - National Broadband Plan, (Decree
7175). [Online]. Available from: <http://www.planalto.gov.br/ccivil_03/_Ato2007-2010/2010/
Decreto/D7175.htm> [Accessed 04 August 2013].
ITU, 2013. Smart Sustainable Development Model (SSDM). [online] Available from: <http://www.itu.int/
en/ITU-D/Initiatives/SSDM/Pages/default.aspx> [Accessed 31 July 2013].
Mari, A., 2011. IT’s Brazil: The National Broadband Plan. [Online] Available from: <http://itdecs.
com/2011/07/brazil-tech-the-national-broadband-plan/> [accessed 09 August 2013]. Vasdev, S.,
2013. Broadband in Brazil: A Multipronged Public Sector Approach to Digital Inclusion [online]. Available
from: <http://www.infodev.org/articles/broadband-brazil-multipronged-public-sector-approach-digitalinclusion> [Accessed 8 August 2013].
Image Credits: Background – Shripathi Hadigal, Parrot – Cristiano Oliveira
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Carbon offset trading will contribute to
the protection of the environment from
continuing deforestation and increasing
levels of carbon dioxide.
(National Geographic, Deforestation)

AMBIEnT Bringing the
Brazilian
Amazon
Closer to
the World
By providing internet access, AMBIEnT connects the
population of the Brazilian Amazon to the rest of the
country and the globe, allowing formerly unconnected
people to actively participate further in society. Internet
access provides opportunities in the form of job creation,
health services, and educational improvements.
Collecting environmental data increases the Brazilian
Amazonian’s awareness about maintaining a
sustainable world. AMBIEnT adds value to the economy,
as local business owners will be able to develop their
businesses and expand to regions not previously
possible. Additionally, AMBIEnT will impact in the
Brazilian aerospace sector by providing a microsatellite
constellation.

National Geographic, Deforestation [Online]. Available from: <http://environment.nationalgeographic.
com/environment/global-warming/deforestation-overview/> [Accessed 11 August 2013].
Image Credits: Background – Shripathi Hadigal
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AMBIEnT’s
Impact
AMBIEnT is a step in the right direction to improve the
quality of life of the Brazilian Amazon population.
Looking to the future, AMBIEnT aims to:
• Fit within the government’s National Broadband
Plan to connect currently unconnected citizens of
Brazilian Amazon
• Aid in the mitigation of the disparity between
people of differing socioeconomic classes
• Open the Brazilian Amazon market to create new
financial partnerships
• Allow citizens to engage in new business ventures
• Extend AMBIEnT services to other equatorial
regions who lack affordable internet services

What makes AMBIEnT unique?
AMBIEnT provides free internet access which enables
tele-education and telemedicine services.
The business model uses revenue from carbon offsetting
companies and financial partners to pay for continual
maintenance of the service.
Crowd-sourced sensing allows enrichment of environmental
monitoring and involves the local population directly in
data collection and processing.

Image Credits: Background – Shripathi Hadigal, Young male studying – World Bank Photo Collection
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