PAGE  
6

World Economic Forum/McGill University

Global agenda Council on Space Security

Workshop on Bringing Space Down to Earth

Montreal, 4 and 5 July 2013

C. ARÉVALO-YEPES(
 “SUSTAINABLE DEVELOPMENT AND RESILIANCE “
Sustainable development is a relatively recent concept that started to be used in the beginning of the 1980s. Later on in 1983, the United Nations General Assembly created the World Commission on the Environment and Development. As a result the Commission in its report published in 1978, recognized that “ many critical survival issues are related to uneven development, poverty and population growth. They all place unprecedented pressures on the planet’s land, waters forest and other natural resources, not least in developing countries”. The report focused on the importance of the principle of intergenerational equity and defined sustainable development as “ development which meets the needs of the present without compromising  the ability of future generations to meet their own needs”. But this definition did not satisfy everyone and other definitions arouses .
According( to(( the main global conference on the topic – particularly Rio+20, that took place in June 2012, –​ sustainable development could be achieved by promoting sustained, inclusive, and equitable economic growth; creating greater opportunities for all; reducing inequalities; raising basic standards of living; and fostering equitable social development and inclusion. Promotion of an integrated, sustainable management of natural resources and ecosystems becomes a key factor to support inter alia economic, social, and human development while facilitating ecosystem conservation, regeneration, restoration, and resilience in the face of new and emerging challenges. 

The results of Rio+20 were set forth in a document – “The World We Want” – which reaffirms the commitment of the international community to the Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and Communities
. Disasters continue to affect our global society and thus call for States, the United Nations system, international financial institutions, as well as sub-regional, regional, and international organizations, and civil society, to accelerate implementation of the Hyogo Framework and to achieve its goals. 

The document calls for a new sense of urgency in addressing disaster risk reduction and building of resilience to disasters in the context of sustainable development and poverty eradication; as appropriate, this strategy should be integrated into policies, plans, programs, and budgets at all levels, and should be considered within relevant future frameworks particularly in view of the post-2015 development agenda.

Rio+20 and the post-2015 development agenda support mainstreaming the consideration of the socio-economic impacts and benefits of the conservation and sustainable use of biodiversity and its components, as well as of ecosystems that provide essential services, into relevant programs and policies at all levels, in accordance with national legislation, circumstances, and priorities. The process of Rio+20 encourages investments, through appropriate incentives and policies, which support the conservation and sustainable use of biodiversity and restoration of degraded ecosystems, consistent and in harmony with the Convention and other relevant international obligations.

There is a general acceptance that sustainable development should meet the needs of the present without compromising the ability of future generations to meet their own needs. The concept of sustainable development includes need for balanced integration of the social equitability, economic growth, and protection of the environmental components. In that regard, space-based technologies enhance the capacity of developing countries to achieve the Sustainable Development Goals (Post-2015/UN Development Agenda)
 through benefit of liberalized trade opportunities and international cooperation aimed at improving productivity, commodity diversification and competitiveness, entrepreneurial capacity, transportation infrastructures. 

Space applications in both science and technology can contribute more efficiently to the efforts of humankind to promote sustainable development in all countries and regions of the world. Information obtained from space, derived from geospatial data, provides essential inputs for decision-making in such areas as disaster management and emergency response. The potential value of such data for use in a wide range of applications, had been predicted even prior to the beginning of the Space Age, and was confirmed following the successful launch and operation of the first remote-sensing satellites.

According to the High-Level Panel on Global Sustainability, sustainable development is not a destination per se, but a dynamic progress of adaptation, learning, and action. It is a process of recognizing, understanding, and acting on interconnections – above all, connections between the economy, society, and the natural environment.
 Information and communication infrastructure is a fundamental element of development in any nation, and space technology is a key tool for gathering information at a global level, particularly in remote areas.

Another concept that is increasingly used in association with the challenges of sustainable development  is resilience. According to consensual multilateral opinion  expressed in COPUOS resilience of an adaptive complex system may be defined as the measure of its ability to absorb changes, such as perturbations or disturbances and still continues to function. For example we can consider the resilience of a socio-ecological system to natural disasters such s geophysical extreme events, including earthquakes, tsunamis and volcanic eruptions, meteorological events, including tropical cyclones , climatologically events including extreme temperatures, heat waves, droughts and forest fires.

In that regard outer space applications are particular suitable to improve the resilience of socio-ecological systems as demonstrated in the following selected cases:
(Message 1.)

Sustainable development requires space-based infrastructure for sound economic growth.

The economic dimension of sustainable development is very much related to the eradication of poverty. In the Latin-America region, for example, figures demonstrate increasing, reaching 177 million persons as of 2010. 884 million people in the world still do not have access to safe drinking water and 2.6 billion people lack basic sanitation services, such as toilets or latrines. A leading priority in low income countries is to find the means to enhance water, energy, and food security. Space-based technologies offer a variety of options to meet the complex, inter-related challenges of sustainable development 
Point 1: Energy

Development that relieves poverty relies upon access to energy. At the global level, 1.3 billion people have no access to electricity; consequently, their education, agricultural, business, and industry activities are compromised. Half of the world population has no access to clean cooking fuels, relying instead upon such basic energy sources as wood, coal, and biomass to fuel cook stoves and to heat their homes. According to the World Health Organization (WHO), two million people are killed by diseases caused by indoor pollution. As a tool for detecting natural energy resources, satellite date is increasingly used for planning new alternative energy resources, such as eolic generators and solar panels.

Point 2: Food Security
Precision Agriculture is an innovative way to handle the food production system, since it provides information to the farmers who want to know the right amounts of water, chemicals, pesticides, and herbicides they should use, as well as precisely where and when to apply them. Thanks to the combination of remote sensing data with GIS and GPS software tools – as well as the use of on-tractor variable rate technologies –farmers no longer need to treat a field of crops as one homogeneous unit. Putting precise crop amounts into each portion of the field is done according to need, rather than by uniform seed broadcasts over non-uniform fields. Perhaps more significantly, this method can reduce the negative environmental impact of chemical runoff from farms. Additionally, rather than guessing about a crop’s potential need for water based upon weather variables, farmers can use remote sensors to measure how much water their crop is actually using, and this would give them a more accurate measure of how much more water is needed.
 

One of the main obstacles to using space-derived technologies in agriculture is the cost of the images and the proper data collection. One good example of space data information sharing in precision technologies is given by Colombian sugar growers, who have excelled in their collective use of GIS systems for recordkeeping and data mining. When farmers sell sugar cane, 0.55% of the value of the crop goes to Cenicaña , to fund sugar cane research and outreach programs. Records for nearly every sugar cane field in the valley are kept and used to source this information to judge the impact of varieties, planting and harvesting dates and methods, fertilization techniques. This information is kept in a web-accessible database for query and interpretation by member growers and mills.
 

Message 2.
Sustainable development should have a positive global environmental impact

Space-based capabilities can be used to protect and managing the impacts the interaction of global ecosystems by developing large environmental systems, including the Eye on Earth Network and the Global Earth Observation System of Systems (GEOSS). Regional and inter-regional efforts are taking place to collect environmental data, which are vital to implement the Rio+20 recommendations on climate change. 

Space agencies
 are supporting better monitoring and mitigation of climate transformation and their impacts on the environment. The need to reinforce institutions such as the Group on Earth Observations (GEO) and the committee on Earth Observation Satellites (CEOS) should include an international commitment of the continuous long-term availability for all nations without discrimination on economic grounds of all dependant Essential Climate Variable
; and the elaboration of a GEO Data Sharing Principles agreement acceptable for all parties. 

Point 1: World’s costal ecosystems

The coastal areas border our oceans are some of the regions of Earth with the greatest biological diversity and with the highest population densities. About 40% of the world’s population lives in a 100 km wide strip along the coast, which constitutes only 20% of Earth’s total surface. In particular cases, over-exploitation of mining resources combined with an enormous and expanding population – as shown on the Colombian Caribbean coast – inevitably inflicts a great pressure on coastal resources. 

A large number of coastal habitats in various regions of the world – especially coastal wetlands, mangroves, and coral reefs – are in danger of being destroyed through overexploitation of resources, pollution, sedimentation, and erosion, in addition to urban and industrial development and tourism activities. The sustainable management of these costal zones is clearly one of the main challenges that humanity faces at the beginning of the 21st century.
  

The physical interdependencies of co-ecosystem countries require new eco-system focused management and related institutional frameworks based on information, data analysis and research based policies and programs of action. The main challenge for adequate responses has always been the lack of adequate data and information and related research and analysis.
Point 2: Natural disasters

Satellites communications are becoming essential in disaster mitigation and relief operations. Some of the main natural disasters that have occurred in the last few years, like the tsunami in Japan demonstrated that satellite communications are vital in situations where ground-based infrastructures were destroyed and rendered nonoperational. Global navigations satellite systems (GNSS) are being used to enhance the safety and effectiveness of transportation by land, sea, and air. With their extremely high accuracy, global coverage, all-weather capability, and usefulness at high velocity, GNSS applications support and improve emergency response and disaster reduction. At the UN level, the General Assembly has created the UN-SPIDER that conducts program activities related to knowledge management, horizontal cooperation, capacity building for both disaster risk-reduction and emergency response.
A good example of regional cooperation on disaster management is the Mesoamerican Regional Visualization and Monitoring System (SERVIR) based in Panama City, which provides support for monitoring the environment to assist local officials in responding faster natural disasters. Within Central America and the Caribbean, the SERVIR team at the Water Center for the Humid Tropics of Latin America and the Caribbean CATHALAC has, to date, responded to over 20 natural disasters and ten environmental threats across the region. 

The CATHALAC’s team has also developed a geospatial portal that provides improved access to regional data and metadata. “The Honduras earthquake in May 28, 2009, was a perfect example of SERVIR at its best,” says Emil Cherrington, Senior Scientist at SERVIR's regional operational facility at CATHALAC in Panama. “It was like a chain reaction. People from agencies and organizations in several countries worked together after the earthquake to pinpoint precise locations where support was needed.”
 

As a result of the successful inter-regional cooperation of the SERVIR project in Central America, an African node is being established in Nairobi.

Message 3.
Sustainable development assures social equitability

 Space-based capabilities can assist developing countries in narrowing the digital divide, creating digital opportunities, and promoting information and communication tools to build new governance for sustainability aimed to eradicate poverty. Telemedicine – the de-isolation professional care tool used to strengthen health systems in developing countries – is now called the Medical Missions for Children Global Distance Learning Network. (GDLN) These projects can connect more than 100 hospitals simultaneously. 

Point 1 : Humanitarian Telemedicine

Telemedicine allows transferring expertise rather than people, which is important in rural areas of developing countries where the distance to a hospital and the effort to get there might be a significant challenge and, in itself, often poses significant health risks. By using space related technologies medical staff can provide from their hospitals or medical centers expertise to remote areas, for example tele-consultations and tele-diagnostic. In that context it’s important for ‘teaching the teachers,’ thereby creating self-reinforcing virtual circles of knowledge dissemination. 

For example the Pan-American Telemedicine Network Project (PATN), sponsored by the International Telecommunications Union (ITU) and Hopitaux Universitaire de Geneve (HUG), provides tele-consultations using an integrated system capable of managing patients, storing and forwarding medical records and images, and providing second opinion to remote patients. The system is in compliance with international standards in medical imaging and Electronic Medical Records (EMR) facilitating interoperability and exchange of patient information.

Point 2: Tel-education in remote areas: education for refugees

The largest refugee camp in the world is located in Dadaab, in North-Eastern Kenya, 100 km from the Somali border; more than 500,000 refugees reside here, many of them displaced by the civil war taking place in southern Somalia. The United Nations High Commissioner for Refugees (UNHCR) has been working to provide not only food and healthcare for the camp’s residents, but also educational opportunities for its more than 80,000 young people. To achieve this, they have been integrating solar-powered technologies to support ICT delivery in the 39 primary and secondary schools and four vocational centers in the camp.
  

Conclusions
Sustainable  development is a unique plattform for the state of the world’ debate as in the World Economic Forum / Global Agenda Council on Space Security particularly in how to respond to the social, economic, environmental, and  institutional challenges we are facing . It is in fact  a process where according to our  interest and preoccupations we are free  to emphasize more the social, the economic or the environmental aspects.

Space, besides contributing to sustainable development also contributes to improve very important aspects of resilience question The reference to the contribution of space applications would contribute to focus and enhance visibility of the role of space applications for the post-2015 Development Agenda.

The need for establishing sustainable national spatial data infrastructure; enhancing autonomous national capabilities in the area of space derived geospatial data, including the development of associate infrastructure and institutional arrangements are key components to harnessing space derived data for sustainable development.

Engaging in or expanding international cooperation in the area of space-derived geospatial data and increasing awareness of existing initiatives and data sources are fundamental to achieve the Millennium Development Goals and to be prepared for the Post-2015 Development agenda It is crucial to support the United Nations in its efforts to access and use geospatial information in its mandated programs to assist all.

To achieve sustainable development, we need to reinforce an effective framework of institutions and decision-making processes under a new global governance umbrella. If we want to anticipate the new type of challenges and crisis we are facing, then we must overcome the legacy of fragmented institutions established around single issues, “silos” deficits (or both), leadership and political will and the lack of understanding the impact of the space derived data.

The importance of space-technology-based data, in situ monitoring, and reliable geospatial information for sustainable development policy-making, programming, and project operations should be reinforced. 

( President, Regional Group for Latin America and the Caribbean International Astronautical Federation.
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