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Abbreviations and acronyms

Various abbreviations and acronyms are used through the document, they are provided here.

Abbreviation/acronym Description

AC Alternating Current
ADEOS ADvanced Earth Observing Satellite, also known as ‘Midori” in Japan
AURA A multi-national NASA scientific research satellite studying the Earth’s

ozone layer, air quality and climate. The name “Aura” comes from the
Latin word for air.

BBC British Broadcasting Corporation

BoD Biochemical Oxygen Demand

CARIAA Collaborative Adaptation Research Initiative in Africa and Asia

CCAC Climate and Clean Air Coalition

CIMGC Interministerial Commission on Global Climate Change (Comissdo
Interministerial de Mudanca Global do Clima) (Federative Republic of
Brazil)

Cco2 Carbon dioxide

cop (United Nations) Conference of the Parties (on climate change)

CREWS Climate Risks Early Warning Systems

DBS Direct Broadcast Satellite

DC Direct Current

DMSP Defense Meteorological Satellite Program

EAS Emergency Alert System

EE ETSI European Telecommunications Standards Institute Technical Committee

on Environmental Engineering

EESS Earth Esploration Satellite Service

ENSO El Nifio-Southern Oscillation

FCPF Forest Carbon Partnership Facility

FEMA Federal Emergency Management Agency
GACSA Global Alliance for Climate-Smart Agriculture
GCOS Global Climate Observing System

GeSi Global e-Sustainability Initiative

GFCS Global Framework for Climate Services

GHG Greenhouse gas(es)

GIS Geographic Information System
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Abbreviation/acronym

GISS

Description

(NASA’s) Goddard Institute for Space Studies

GMI Global Methane Initiative

GOS Global Observation System

GPS Global Positioning System

GWATT Global What-if Analyzer of neTwork energy consumpTion

HF High-Frequency

HFC Hydrofluorocarbons

ICT Information and Communication Technologies

IDRC International Development Research Centre (Canada)

IEC International Electrotechnical Commission

IFAD International Fund for Agricultural Development

INTELEC International Telecommunications Energy Conference

10C Intergovernmental Oceanographic Commission

loT Internet of Things

IPAWS Integrated Public Alert and Warning System

IPCC Intergovernmental Panel on Climate Change

IRIACC International Research Initiative on Adaptation to Climate Change

I1SO International Organization for Standardization

ISS International Space Station

IT Information Technology

ITU International Telecommunication Union

ITU-R ITU Radiocommunication Sector

ITU-T ITU Telecommunication Standardization Sector

JCOMM Joint Technical Commission for Oceanography and Marine Meteorology

JTF Joint Task Force

KPI Key Performance Indicator

MCIT Ministry of Communications and Information Technology (Arab Republic
of Egypt)

MEF Major Economies Forum (on Energy and Climate)

MetOp (EUMETSAT's) Meteorological Operational satellite Programme

MHz Megahertz

MSIP Ministry of Science, ICT and Future Planning (Republic of Korea)
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Abbreviation/acronym Description

MSY Maximum Sustainable Yield

NASA National Aeronautic and Space Administration (United States of America)

NOAA National Oceanographic and Atmospheric Administration (United States
of America)

NTC National Telecommunications Corporation (Republic of the Sudan)

QUIKSCAT (NASA’s) Quick SCATterometer (satellite)

PUC Public Utilities Commission (Belize)

R&D Research and Development

RapidSCAT (NASA's) Rapid SCATterometer (on the ISS)

SAR Synthetic Aperture Radar

SDARS Satellite Digital Audio Radio Service

SLCP Short-Lived Climate Pollutants

SMAP (NASA’s) Soil Moisture Active Passive (satellite)

SMOS (ESA’s) Soil Moisture and Ocean Salinity (satellite)

SPOT (European) Satellite Pour I'Observation de la Terre

TOPEX/Poseidon NASA’s and CNES’s TOPographic Expedition (to measure ocean surface
topography)

UNFCCC United Nations Framework Convention on Climate Change

usD United States Dollar

uTC Coordinated Universal Time

uv UltraViolet

VIVAPOLIS French governmental initiative involving industries that are very active in
efforts to construct sustainable cities

WEA Wireless Emergency Alerts

WMO World Meteorological Organization

WRC World Radiocommunication Conference

WRI World Resources Institute
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Annexes

Annex 1: Country experiences on monitoring/mitigating climate change

Al.l Background of the 2016 survey

Out of the 193 Member States of ITU, a total of 19 completed questionnaires were returned, covering
18 countries of the 6 regions. This was lower than the 69 answers received in the survey of 2011.

Survey responses were received from: Armenia, Belize, Bolivia, Brazil, Chile, Cameroon, Colombia,
Dem. Rep. of the Congo, Egypt, Israel, Kazakhstan, Mali, Republic of Korea, State of Palestine, Sudan,
Uruguay, United States of America, ATDI (France) and GSMA (United Kingdom).

Al.2 Preliminary findings and comparison with the 2011 survey

Q1 Does your government (or company) have any policy regarding climate change?

No, 26%

Yes, 74%

In 2016, about the same number of answers than in 2011 (74% vs 70%) stated that they have a policy
on climate change. There seem to be little progress in the awareness of the topic. These policies have
been detailed as follows:

Country Entity
State of Israel | ATDI (France)

Recycling of non-used ICT

State of Israel | Ministry of Environmental Protection

Israel has a policy regarding mitigation of greenhouse gas emissions: http://www4.unfccc.
int/submissions/INDC/Published%20Documents/Israel/1/Israel%20INDC.pdf. This does not
specifically address ICT issues. However, technological measures which might involve ICT
will be part of these efforts — for example management of smart electricity grids and smart
metering, promotion of renewable energy and its integration into the electricity grid, energy
efficiency measures in buildings and industry (ESCO), water system management, monitor-
ing of climate change trends and implications.
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Country Entity

Arab Republic | Ministry of Communications and Information Technology (MCIT)
of Egypt — Link ICT, climate, environment, and energy policies across governments.

— Develop the appropriate legislations and regulations that support the achievement of
sustainable management of e-Waste.

— Adopt and promote of life-cycle perspectives that promote environmentally efficient
R&D, design, production, use, and disposal of ICTs.

— Support for research and innovation in green technologies and services.
— Develop skills and capacities in the area of “green ICT”.
— Increase public awareness of the role of ICTs in improving environmental performance.

— Encourage best practices to maximize diffusion of ICTs and “smart” ICT-enabled
applications

— Promote of green ICT concepts, with governments leading by example.
— Consider environmental criteria in public procurement.
— Measure environmental impacts of ICT and the usage of ICT in other sectors.

— Set up of policy targets, monitoring compliance, and improving accountability.

Republic of National Telecommunications Corporation (NTC)

the Sudan — Ratification of conventions and the outputs of international meetings.

— Reducing gas emissions using environmentally-friendly energy in ICT systems, equip-
ment and devices.

Republic of Ministry of Science, ICT and Future Planning (MSIP)

Korea Technological innovation and Industrialization Plan for Climate Change (on March 2015,

Steering Committee of National Science & Technology Council).

Republic of Autorité Malienne de Régulation des Télécommunications/TIC

Mali Unofficial translation: It consists in putting information on the web sites of climate change

and environment of Mali, to animate radio and television broadcasts etc.

Democratic Autorité de Régulation de la Poste et des Télécommunications
Republic of

Unofficial translation: Our climate change policy has not integrated the ICT aspect yet. How-
the Congo

ever, it is planned to integrate it.

Republic of Ministére des Postes et des Télécommunications

Cameroon Unofficial translation: The Government through the Ministry of the Environment, Nature

Conservation and Sustainable Development does not have a clearly defined policy on the
use of ICTs to combat climate change in short term. However, it is defined by a series of
international commitments, namely the use of technology transfer to pursue the coher-
ence of sectoral policies and the intensification of its efforts over the past several years
Implementation of an observation, information management and alert system on climate
risks in Cameroon, and through initiatives such as the increasing the use of ICTs in the fight
against climate catastrophes: floods, earthquakes, droughts, thunderstorms, dry mist, rising
sea levels.

Republic of Ministry of Transport and Communication

Armenia The Climate Change information and developments in the country are accessible through

the special portal of the Climate Change Information Center: http://www.nature-ic.am.
The GHG inventory of Armenia is developed using the IPCC software and is accessible from
above mentioned web-site and from http://www.unfccc.int. The energy using appliances
labelling policy is considered as important market tool in the Energy saving and renewable
energy policy of the country.
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Country Entity

Republic of Communication, Informatization and Information Committee

Kazakhstan Yes. Climate change issues are included in the Strategic Plan of Kazakhstan’s Ministry of

Energy for 2014-2018 (ensuring Kazakhstan’s transition to low-carbon development and a
“green economy”). Important steps are being taken to develop renewable energy sources.
In 2013, the Law regarding amendments and additions to certain legislative enactments of
the Republic of Kazakhstan regarding support for the use of renewable energy sources. This
has involved development of a number of legal texts. By 2020 the total volume of emissions
in the electrical energy sector should not exceed that of 2012. Use of ICTs is planned in con-
nection with maintaining a register of enterprises according to greenhouse gas emissions
and a register of enterprises for participation in carbon trading.

State of Ministry of Telecommunications & Information Technology

Palestine A national climate change strategy and plan exists, covering 12 fundamental sectors; among

these is the infrastructure sector, under which telecommunications and information tech-
nology is included.

Belize Public Utilities Commission (PUC)

To “support the people of the Caribbean as they address the impact of climate variabil-
ity and change on all aspects of economic development through the provision of timely
forecasts and analyses of potentially hazardous impacts of both natural and man-induced
climatic changes on the environment, and the development of special programmes which
create opportunities for sustainable development.”

Federative Agéncia Nacional de Telecomunicagdes — ANATEL
Republic of

o The National Policy on Climate Change (NPCC) formalizes the voluntary commitment of Brazil
razi

to the United Nations Framework Convention on Climate Change to reduce greenhouse gas
emissions between 36.1 % and 38.9 % of projected emissions 2020. it was instituted in 2009
by Law No. 12.187, seeking to ensure that economic and social development contribute
to the global climate system protection. In Brazil it was created the Interministerial Com-
mission on Global Climate Change (CIMGC), which is the Designated National Authority for
approving projects under the Clean Development Mechanism of the Kyoto Protocol.

Q2 Does your government (or company) have current actions in terms of adaptation to
climate change?

Note: Adaptation involves taking action to cope with the effects of climate change at the local or
country level. ICTs can greatly support this action. Examples include remote sensing to gather climate
data, dissemination of information such as sea-level forecasts, and impact minimization measures
such as building on higher ground with respect to the sea level. ICT infrastructure is already used to
warn of natural disasters such as earthquakes and tidal waves. Additional or new ICT infrastructure
and services may be needed to help deal with problems such as water and food shortage, etc., arising
from extreme climate conditions.

Yes. 74%

There were slightly fewer answers than in 2011 stating that they have adaptation policies (74% vs 80%).
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It was then asked “If no, do you intend to propose adaptation measures to climate change in the
future?” 71% of the answers indicated intention to propose adaptation measures.

Q3 Have you estimated the global ICT footprint in your country, in terms of greenhouse gas
(GHG) emissions?

Note: The ICT industry has for a long time been focused on delivering productivity enhancements in
and through its products and solutions. Energy efficiency has only recently become a critical issue:
in some countries, energy consumption of ICT is now more than 13 per cent. It is estimated that the
ICT industry accounts for approximately 2.5 per cent of global CO, emissions.

No, 79%

There were fewer answers than in 2011 (21% vs 30%) indicating that they had estimated global ICT
footprint in their countries.

If yes, it was asked “what measures are you taking to reduce your GHG ICT footprint?” The following
answers were provided:

Country Entity
State of Israel ATDI (France)

Also more efficient transformers.

United Kingdom | GSM Association, International
of Great Britain NIL

and Northern
Ireland

State of Israel Ministry of Environmental Protection

Partially — An estimate from 2011 states that more efficient stand-by modes could reduce
emissions by 0.186 MtCO2eq in the domestic sector and 0.14 MtCO2eq in the govern-
mental sector.

Republic of the | National Telecommunications Corporation (NTC)

Sudan — Use of bioenergy and alternative energy;
— Participation in infrastructure and reducing quantity of energy used;
— Establishing shared data centres using cloud computing.
Republic of Communication, Informatization and Information Committee
Kazakhstan

No. The ICT footprint in Kazakhstan needs to be estimated in the form of greenhouse gas
emissions and the telecommunication companies contributing to that footprint must be
identified.
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Country Entity

Federative
Republic of Brazil

Agéncia Nacional de Telecomunicagdes — ANATEL

According to Decree No. 7.390 / 2010, which regulates the National Policy on Climate
Change (NPCC), the baseline greenhouse gas emissions for 2020 was estimated at 3,236
Gt CO2 — eq. Therefore, the corresponding absolute reduction was made between 1 168
Gt CO2 —eq and 1,259 Gt CO2 —eq, 36.1 % and 38.9 % reduction, respectively. To assist
in achieving the reduction targets, the law also stipulates the development of sectoral
mitigation and adaptation plans at the local, regional and national levels.

If no, it was asked “what are your plans for the future?” The following answers were provided:

Country Entity

Chile

SERMECOOP

Unofficial translation: Establish a policy with clearly defined regulations in this regard for
2016.

United Kingdom
of Great Britain
and Northern
Ireland

GSM Association, International
NIL

Eastern Republic
of Uruguay

Universidad de Montevideo

Unofficial translation: The government has indicated that the issue of measuring the
carbon footprint will be studied.

In our university, one objective that we consider is the possibility for the measurement of
the carbon footprint in both undergraduate and postgraduate projects.

Arab Republic of
Egypt

Ministry of Communications and Information Technology (MCIT)

Develop ICT carbon footprint.

Republic of the
Congo

Republic of Ministry of Science, ICT and Future Planning (MSIP)

Korea Assess the achievements on GHG emission reduction using technological innovation by
each sector.

Democratic Autorité de Régulation de la Poste et des Télécommunication

Unofficial translation: Our project is to equip us with the tools to assess the global carbon
footprint.

Republic of Ministere des Postes et des Télécommunications
Cameroon Unofficial translation:
— Conduct a study to assess the overall carbon footprint of ICTs (in terms of greenhouse
gas emissions) in Cameroon and mainly in large cities;
— Consider raising awareness of the carbon footprint of ICT in Cameroon;
— Drafting a national strategy / plan to reduce GHG emissions from ICTs in Cameroon;
— Strengthening human capacity building and technology transfer for GHG assessment
and reduction through ICTs.
Republic of Ministerio de Tecnologias de la Informacion y las Comunicaciones
Colombia

Unofficial translation: Carry out a quantification of the greenhouse gas emissions by
using ICTs in Colombia.

This is expected to be done jointly by the Ministry of Information Technology and Tele-
communications MINTIC and the Ministry of Environment and Sustainable Development
(Deputy Management of Climate Change).
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Entity

State of Palestine

Ministry of Telecommunications & Information Technology
Determination of emissions of greenhouse gases to be expanded to include other sectors.

Note that we have made a general estimate of greenhouse gas emissions in the energy
sector, which includes the energy consumed by the ICT sector.

Plurinational
State of Bolivia

Ministerio de Obras Publicas, Servicios y Vivienda Viceministerio de Telecomunicaciones

Unofficial translation: Conduct a study of greenhouse gas emissions from the telecom-
munications sector.

Federative
Republic of Brazil

Agéncia Nacional de Telecomunicag¢des - ANATEL
N/A

Q4 Are you aware of “green” ICT initiative which would provide better design and energy

consumption?

es, 28%

There were many fewer answers than in 2011 (28% vs 63%) indicating awareness of “green” ICT

initiative.

In case these ICT initiatives are regional initiatives, the following details and the level of implementation
of these initiatives in the countries were provided:

Country
Chile

Entity
SERMECOOP

Unofficial translation: Initiatives at the level of the organization, taking into account the
corporate and national strategic guidelines.

Eastern Repub-
lic of Uruguay

Universidad de Montevideo

Unofficial translation: In our country there is not a joint effort, there are only a few initia-
tives aligned with green ICTs.

State of Israel

Ministry of Environmental Protection

According to a Government Resolution, the Governmental Procurement Administration
incorporates energy efficiency criteria (Energy Star label) in all its ICT tenders. These ten-
ders are used also by local authorities and other public organizations
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Country Entity

Federative Agéncia Nacional de Telecomunicagbes - ANATEL
Republic of

b This is not a Regional Initiative for the Americas. Although this, according to the Inter-
razi

ministerial Commission on Global Climate Change Activity Report 2013-2014 (CIMGC) on
December 31, 2014 Brazil had a total of 416 project activities approved by CIMGC, with
333 already registered the Executive Board of the Clean Development Mechanism, equiv-
alent amount to 4.4% of the global total, ranking 3rd in the world ranking in number of
registered project activities.

Geographically, the projects are distributed heterogeneously the national territory, which
has five official regions of Brazil. It is noted clearly that the distribution of activities reflects
characteristics physical and socioeconomic regions.

The Southeast Region has 139 projects, with a predominance of Biogas activities (32)
Landfill gas (31), Hydro (26) and Energy Biomass (25). Furthermore, the region has all the
designs Substitution Fossil Fuel (9), of Use and Heat Recovery (4) Substitution for SF6 (1)
and Solar Energy (1), and 80% of N20 destruction projects (4).

The South region has 83 projects, with a predominance of Hidroeletrecidade (34), fol-
lowed by activities Biogas (17), Wind Power Plants (11) and Energy Biomass (10).

The Northeast It reached the record of 59 projects with a total area of wind farms (43) fol-
lowed by Landfill Gas Project (7) and Biogas (3). The region The Midwest, with 63 projects
presented predominance of Biogas projects (29) and Hydro (28). Finally, the North region
of Brazil, with only 17 Clean Development Mechanism projects that took advantage of its
water resources to record nine Hydroelectric projects.

In case these ICT initiatives are regional initiatives, the following details and the level of implementation
of these initiatives in the countries were provided:

Country Entity

Eastern Repub- | Universidad de Montevideo

lic of Uruguay Unofficial translation: It is not at any status.

Arab Republic | Ministry of Communications and Information Technology (MCIT)

of Egypt Sustainable development goals.

Republic of National Telecommunications Corporation (NTC)

the Sudan Yes, they are global initiatives, the outputs of which are adopted by the Sudan for grad-

ual implementation; currently at the stage of planning, standardization and determining
methods of implementation.

Federative Agéncia Nacional de Telecomunicagdes — ANATEL
Republic of

- Registered Brazilian projects are distributed in 15 types, which can be grouped into eight
razi

sectoral scopes. Among the types of Clean Development Mechanism projects developed
in Brazil are Hydroelectric projects, Wind, Biogas, Landfill Gas, Biomass Energy, Replace-
ment Fossil Fuel, Methane Avoided, Oxide Decomposition Nitrous (N20), of Use and Heat
Recovery, Reforestation and Afforestation of Other Renewable Energy (Solar Photovoltaic)
of Energy efficiency, Sulfur hexafluoride Replacement (SF6), Reduction and Replacement
perfluorocarbons (PFCs) and replacement of fossil origin CO, Industrial Use or Mineral CO,
by renewable sources.

The breakdown of the number of Brazilian projects of Clean Development Mechanism
registered annually until December 2014, is as follows: hydroelectric projects, including
micro plants (CGHs), small plants (SHP) and large plants (HPPs), representing 27.0% of total
Brazilian projects. In addition, following the biogas use projects, accounting for 19.2%, the
wind farm projects, representing 16.2%, landfill gas projects, representing 15% projects
using biomass energy, representing 12.3%, the fossil fuel replacement projects, repre-
senting 2.4% and methane avoidance projects, representing 2.4%. Such projects together
represent 94.9% of the total portfolio in Brazil.
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Q5 Do you have severe weather conditions in your rural/remote regions?

Yes, 68%

The question had not been asked in a comparable mannerin 2011. 68% of the 2016 answers indicated
having severe weather conditions in their rural/remote regions.

Q6 Is your administration using any Systems and Applications of ICT to adapt to climate
change?

Yes, 58%

There were about the same number of answers than in 2011 (58% vs 60%) stating that administration
is using any Systems and Applications of ICT to adapt to climate change.

It was then asked to specify in which area and the type of system and application used. The answers
are reported in the following figure:

I ———— 9
Water supply

— 5

Food supply

e

Health

I—

Maintenance of infrastructure
I B

Electricity

Agriculture
I S
Airport
I
Others (areas/systems type)
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Q7 What ICT services would enable communities to better adapt to climate change? (One
example could be automated text messages to communities about water shortage and emergency
water supply, etc.)

The following answers were provided:

Country Entity

Republic of National Telecommunications Corporation (NTC)

the Sudan Mobile telephone services.

Various means of communication.

Republic of Ministry of Science, ICT and Future Planning (MSIP)

Korea SMS services to communities when issuing a fine dust warning.

Republic of Autorité Malienne de Régulation des Télécommunications/TIC

Mali Unofficial translation: Sending automated text messages, websites, radio and TV news, cli-
mate change websites.

Democratic Autorité de Régulation de la Poste et des Télécommunications

Republic of Unofficial translation: SMS, social networks, call center.

the Congo

Republic of Ministere des Postes et des Télécommunications

Cameroon SMS, telephone, television, radio, fax, réseaux sociaux.

Belize Public Utilities Commission (PUC)
Natural disaster warnings and updates.

Federative Agéncia Nacional de Telecomunicagdes — ANATEL

Repob"C of Due to the use of the Internet and social networks to increase the populations of urban

Brazil and rural areas , we suggest the adoption of communications mechanisms associated with
the Internet, such as social and Apps communication networks (like WhatsApp) and others.

Plurinational Ministerio de Obras Publicas, Servicios Y Vivienda Viceministerio de Telecomunicaciones

State of Bolivia Unofficial translation: Voice and data telecommunication services.

Republic of Ministry of Transport and Communication

Armenia The SMS information on extreme weather and road conditions is already applied in Arme-

nia. The water shortage information also can be important for advance actions on proper
management of available resources. Kazakhstan Communication, Informatization and
Information Committee (Kazakhstan) Sending out alerts on such threats via mobile phones.

State of Ministry of Telecommunications & Information Technology

Palestine SMS, text messaging, social media sites, websites of relevant enterprises, TV and radio

broadcasts.

Arab Republic = Ministry of Communications and Information Technology (MCIT)

of Egypt In 1987 expert system technology was identified as an appropriate technology to speed up

agricultural desert development in Egypt. The Central Laboratory for Agricultural Expert
Systems (CLAES) has been established for agriculture management. It is domain indepen-
dent and can be used with any commodity. CALES consists of three separate modules:
an executive, a scheduler, and an expert system shell. In 1991, serious efforts have been
started in Egypt to develop crop management expert systems for different crops. A proto-
type for an expert system for cucumber seedlings productions has been developed. This
prototype has six functions: seeds cultivation, media preparation, control environmental
growth factors, diagnosis, treatment, and protection.
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Country Entity

State of Israel | ATDI (France)

Sensors to indicate water wastes and remote readings of water meters

Chile SERMECOOP

Unofficial translation: Intensive use of sending messages and testimonies in social networks
(Facebook, Twitter, Youtube, etc.). Develop a game or competition on social networks (with
access from mobile devices), and compete by using several notifications of actions to mit-
igate climate change.

United King- GSM Association (International)
dom of Great

o See our Mobile for Development activities:
Britain and http://www.gsma.com/mobilefordevelopment/.
Northern
Ireland
Eastern Universidad de Montevideo
Republic of Unofficial translation: SMS, data collection systems for sensors, big data management and
Uruguay emergency communications of preference.
Republic of Ministerio de Tecnologias de la Informacion y las Comunicaciones
Colombia

Unofficial translation:

— Improve hardware and software as well as interoperability between national and
sectoral information systems that allow the automatic transmission of data (hydrome-
teorological, energy consumption, sectoral statistics, watershed status, etc.) that allow
the country to have efficient and useful systems for decision-making in order to face of
climate change.

— Improvement of the data transmission technologies of hydrometeorological and ocean-
ographic stations.

— Generate technological and human capacity for the management of geographic data
that allow to improve the quality of the analysis on vulnerability, risk and adaptation.

— Generate early warning systems for agriculture, energy sector, etc.

— Develop Apps and information tools to present the information to the public more
efficiently.

— Policies (and materialization) of open data that allow the government to better access
geographical information, satellite images, remote sensors, etc. in order to improve the
level of knowledge of vulnerability in the territory.

— Technological strengthening of the entities generating information and the Environ-
mental Information System at national level, as well as local entities that must use
the information to influence the generation of local policies, development strategies,
project.

— Social ownership of knowledge on adaptation to climate change.
— Improve diffusion through different audiovisual media, radio, massive networks.

— Improve knowledge of the regions to design more appropriate strategies.

— Access to cartography generated by different actors (i.e. mapatons).
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Q8 What specific technologies or standards for ICT equipment are used by your
administration to gather data to monitor climate change? Please select those that are
applicable:

Answers are illustrated in the following figure, where it appears that Satellite systems are the most
used (52% of the answers), followed by terrestrial systems (26%).
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Q9 What technologies and/or standards could enhance the gathering of data/information

about climate change for your administration?

The following answers were provided:

Country Entity

State of Israel | ATDI France

Israel enforces sharing of cellular sites by different operators

Chile SERMECOOP

Unofficial translation: A formal policy, which defines the role, the responsibility, the attribu-
tions and resources. So far these are the actions taken at an informal level.

Republic of National Telecommunications Corporation (NTC)

the Sudan Communications technology and information technology

Republic of Ministry of Science, ICT and Future Planning (MSIP)

Korea Developing a Geostationary Satellite (GSS) for climate and environmental predictions

Republic of Stations, des Observatoires etc.
Mali

Democratic Systéemes a satellite.
Republic of
the Congo

Republic of Ministére des Postes et des Télécommunications

Cameroon Unofficial translation: Satellite systems; Earth systems (fixed and mobile) and submarine

system.
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Country Entity

Republic of Ministerio de  Tecnologias de la Informacion 'y las  Comunicaciones
Colombia Unofficial translation:

— Greater access to satellite information;

— Remote sensors;

— Open datain all national and local entities;

— Geographic information systems (capacity, management, use of open data);

— Information systems (hardware and software) that allow the use of geographic and
alphanumeric data efficiently and safely;

— Interoperability of existing systems and subsystems;
— Accessible modelling tools and training for their management;
— Improvement of hydrometeorological and oceanographic stations in data transmission;

— Technological capacity of national and local entities in data management.

Republic of Ministry of Transport and Communication

Armenia Expansion of the network automated hydrometriological observation stations, improved of
the affordable systems for the assessment of the snow cover in mountainous areas for pre-
diction of water resources and flood alarming. The water level measurement in reservoirs in
real time for better planning.

State of Ministry of Telecommunications & Information Technology

Palestine Advanced weather monitoring network; Time series of high-precision remote sensing sat-
ellite images.

Belize High altitude platforms.

Federative Agéncia Nacional de Telecomunicagdes — ANATEL

Eepglbllc of Terrestrial radio systems (private networks), terrestrial cellular systems and satellite

razi

broadcasting.
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Q10 What information communication technologies and standards are used by your
administration to disseminate information about climate change to those who need it (e.g. in
broadcast, Satellite systems)?

Answers are illustrated in the following figure. Terrestrial systems still represent about 70% of the
answers regarding technologies and standards used by administrations to disseminate information
about climate change.
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Q11 What technologies and/or standards could enhance the dissemination of information

about climate change to those who need it?

Answers are illustrated in the following figure. Public cellular was the most often quoted (30%),
followed by Public broadcasting and Newspaper.
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Q12 Access to information is important for communities needing to adapt to climate
change. What are the challenges to deploying Telecommunication infrastructure in rural/
remote areas in your region? Please indicate those that affect you most from the following
examples:

As shown in the following figure, there were many challenges to deploying Telecommunication
infrastructure in rural/remote areas, almost all equally important. These challenges included Average
revenue per user, Access to electricity, Accessibility and transportation, Access to signal coverage of
radiocommunications or fixed access, Population scarce or scattered.
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Further information was provided as follows:

Country Entity

Republic of the
Congo

Chile SERMECOOP
Unofficial translation: Not having the necessary electrical energy, the culture of the
population.
United King- GSM Association, International
do.m.of Great See our Mobile for Development activities:
Britain and http://www.gsma.com/mobilefordevelopment/.
Northern
Ireland
Sudan National Telecommunications Corporation (NTC)
The US economic boycott on systems, equipment, devices and spare parts.
Democratic Autorité de Régulation de la Poste et des Télécommunications du Congo (A.R.PT.C.)

Unofficial translation: Lack of road infrastructure to access rural and remote areas and
insufficient deployment and/or lack of electricity distribution network

Republic of
Cameroon

Ministere des Postes et des Télécommunications
Unofficial translation: The main obstacles found are:

— Access to electricity: it is not only that the network is not extended but also the power
cuts are frequent.

— Access to radio signal or fixed access: rugged terrain.

— Accessibility and transport: low density of the transport network.

— Natural hazards: high frequency of natural disasters due to climate events.
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Country Entity

State of Bolivia

Republic of Ministry of Transport and Communication

Armenia Because of the factors/challenges mentioned above, possible investments by private
operators in telecommunication projects in rural/remote areas are less cost-effective and
require longer payback periods than similar investments in urban areas

State of Ministry of Telecommunications & Information Technology

Palestine Other challenges include the presence of military occupation, resulting in lack of control
over territory and of full control over crossing points and imports

Plurinational Ministerio de Obras Publicas, Servicios y Vivienda Viceministerio de Telecomunicaciones

Unofficial translation: Municipal authorization for the installation of towers, supports of
antennas and telecommunications networks. Installation of telecommunication infra-
structures in national protected areas. Opposition of some people in urban areas.

Brazil Agéncia Nacional de Telecomunicagdes — ANATEL
Brazil is a country with vast territory, where geographical, economic, social and environ-
mental conditions are very different. Overcome the differences and difficulties of this
reality, especially those related to access to information for people in remote areas, it is a
major challenge for the national strategy related to climate change.
Qi3 What primary and backup energy sources are available in your rural/remote
areas?

As evidenced in the following figure, solar was the most often quoted (24%), followed by Hydro and
Gas (18%). Diesel was 16% of the quotes.
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Q14 What types of broadcasting/telecom/mobile systems are needed to allow enhanced
access to information concerning climate change or extreme weather events in rural/remote
regions?

SMS and Broadcasting were the most often quoted (23%), followed by mobile data and voice
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Further information was provided as follows:

Country Entity
Chile SERMECOOP

Unofficial translation: electric energy.

Republic of Ministere des Postes et des Télécommunications

Cameroon Unofficial translation: Fax.

Republic of Ministerio de Tecnologias de la Informacion y las Comunicaciones
Colombia

Unofficial translation: Television.
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Country Entity

United States
of America

U.S. Department of State, Bureau of Economic, and Business Affairs Communication and
Information Policy, Multilateral Affairs

Some examples of systems in the United States for extreme weather events or other emer-
gency alerts:

Emergency Alert System (EAS): The Emergency Alert System (EAS) is a national public
warning system that requires broadcasters, cable television systems, wireless cable sys-
tems, Satellite Digital Audio Radio Service (SDARS) providers, and Direct Broadcast Satellite
(DBS) providers to provide the communications capability to the President to address the
American public during a national emergency.

Additionally, EAS equipment can directly monitor the National Weather Service for local
weather and other emergency alerts, which local broadcast stations, cable systems, and
other EAS participants can then rebroadcast, providing an almost immediate relay of local
emergency messages to the public.

Wireless Emergency Alerts (WEA): WEA is a public safety system that allows customers
who own certain wireless phones and other enabled mobile devices to receive geographi-
cally-targeted, text-like messages alerting them of imminent threats to safety in their area.
The technology ensures that emergency alerts will not get stuck in highly congested areas,
which can happen with standard mobile voice and texting services. Wireless companies
volunteer to participate in WEA.

WEA enables government officials to target emergency alerts to specific geographic areas
through cell towers that broadcast the emergency alerts for reception by WEA-enabled
mobile devices.

The alerts from authenticated public safety officials are sent through the Federal Emer-
gency Management Agency’s (FEMA’s) Integrated Public Alert and Warning System (IPAWS)
to participating wireless carriers, which then push the alerts from cell towers to mobile
devices in the affected area. The alerts appear like text messages on mobile devices.

Both EAS and WEA are part of FEMA’s IPAWS, which is a modernization and integration of
the nation’s alert and warning infrastructure. IPAWS provides public safety officials with an
effective way to alert and warn the public about serious emergencies using the EAS, WEA
and other public alerting systems from a single interface.

Q15 What are the educational means in rural/remote regions to train individuals for the use
of ICTs for adaptation to climate change?

The following answers were received:

Country Entity

Chile SERMECOOP
Unofficial translation: There are several possibilities, but a good motivation is required,
based on the advantages and/or benefits for them to adapt themselves to those effects.
Given the culture of these areas it is not useful to talk about benefits for the country and/
or the world.

United King- GSM Association (International)

dgm _Of Great See our Mobile for Development activities:

Britain and http://www.gsma.com/mobilefordevelopment/.

Northern

Ireland

Republic of Universidad de Montevideo

Uruguay Unofficial translation: Rare or none.
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Country Entity

Republic of the
Sudan

National Telecommunications Corporation (NTC)
— Universal access services.

— Awareness-raising and educational campaigns.

Republic of the
Congo

Republic of Ministry of Science, ICT and Future Planning (MSIP)

Korea Providing necessary facilities.

Republic of Autorité  Malienne de  Régulation des Télécommunications/TIC e  (Mali)

Mali Unofficial translation: Existence of strategy documents, existence of technical services of
the State, NGOs etc.

Democratic Autorité de Régulation de la Poste et des Télécommunications (Dem. Rep. of the Congo)

Unofficial translation:

— Installation of telecenters for the community;

State of Bolivia

— Churches;
— Schools.

Republic of Ministere des Postes et des Télécommunications

Cameroon Unofficial translation: seminars; broadcasts/community radio and television; awareness
campaigns; associations and religious networks; written materials (leaflets, posters, ban-
ners, technical sheets...).

Republic of Ministerio de Tecnologias de la Informacion y las Comunicaciones

Colombia Unofficial translation: There are good possibilities to the extent that strategies are designed
taking into account the local needs and conditions of vulnerability and having a compo-
nent of social ownership. In Colombia, we have worked on some pilot projects of this type
from which important lessons have been learned. In addition, it would be necessary to
ensure the coverage of data networks in such remote areas and the capacity of national
and local institutions to generate the necessary data in a sustainable manner over time.

Republic of Ministry of Transport and Communication

Armenia E-Learning tools, booklets, leaflets, etc.

State of Ministry of Telecommunications & Information Technology

Palestine Educational and training workshops; Instructional materials (leaflets, compact discs).

Plurinational Ministerio de Obras Publicas, Servicios y Vivienda Viceministerio de Telecomunicaciones

Unofficial translation: The training should be carried out by the Plurinational Authority of
Mother Earth [Autoridad Plurinacional de la Madre Tierra] under the Ministry of Environ-
ment and Water as the head of sector on the issue of climate change.

Federative
Republic of
Brazil

Agéncia Nacional de Telecomunicagdes — ANATEL

As already mentioned, Brazil is a country with vast territory, where geographical, economic,
social and environmental conditions are very different. In rural / remote areas, educational
facilities are also very different, but we believe that the recent spread of modern media
(such as Internet, mobile and social networks) is presented as a viable option to be used as
appropriate educational means.
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Qle Some systems are specifically developed for developing countries; most of them
have some features that are not essential enough to justify their cost and/or lack the required
specification to meet the existing conditions in developing countries. What are the conditions
requiring specific features that are essential in rural/remote regions in your country?

Heat was the most often quoted condition (31%), followed by Humidity (25%) and Wind (23%).

14
12
12 B Humidity
10
10 9 B Wind
8 ® Heat
6 m Outdoors
4 W Others
2
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Humidity Heat Outdoors Others
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Annex 2: List of contributions received for Question 6/2 during study
period 2014-2017

The contributions received for consideration by Question 6/2 are listed below.

Question 6/2 contributions for Rapporteur Group and Study Group meetings

Web Received Source Title
2/466 2017-03-23 | Argentine Republic Pursuing UN Sustainable Development Goals through
+Ann.1 loT for irrigation systems
2/443 2017-01-19 | Rapporteur for Ques- | Report of the Rapporteur Group meeting on Question
tion 6/2 6/2, Geneva, 19 January 2017
2/418 2017-02-17 | Rapporteur for Ques- | Final Report for Question 6/2
[OR] tion 6/2
RGQ/237 | 2016-12-22 | Rapporteur for Ques-  Proposed Annex 1 to Question 6/2 final report
+Ann.1 tion 6/2
RGQ/232 | 2016-12-08 K BDT Focal Point for | ITU-D activities on ICTs and climate change
Question 6/2
RGQ/223 | 2016-11-29 | Rapporteur for Ques- | Proposed text for clause 2.3 on submarine systems for
tion 6/2 climate change monitoring
RGQ/222 | 2016-11-29 | Rapporteur for Ques- | Proposed text for clause 2.1 on terrestrial systems for
tion 6/2 climate change monitoring
RGQ/214 | 2016-11-25 | Rapporteur for Ques- | Draft Final Report for Question 6/2
tion 6/2
[OR]
2/372 2016-09-13 | Telecommunication Overview of input received through the ITU-D Study
Development Bureau @ Group 2 consolidated survey for Questions 6/2, 7/2
and 8/2
2/363 2016-09-13 | France Proposed revision of report on question 6/2 on ICT and
climate change
2/356 2016-09-07 | Qualcomm, Inc. India- Stove Trace Case Study
2/336 2016-08-09 | The ITU Association of | Proposal for recycling method of lead acid battery
Japan
2/331 2016-08-12 | Alcatel-Lucent Revised outline of output report for Question 6/2- Sec-
(Rev.1) France, Nokia Sie- | tion 4
mens Networks
GmbH & Co. KG
2/327 2016-08-12 | BDT Focal Point for  ITU-D activities on the ICTs and Climate Change
Question 6/2
2/324 2016-08-11 | Nokia Siemens Net- Revised outline of output report for Question 6/2
works GmbH & Co.
KG,Alcatel-Lucent
France
2/275 2016-06-29 | Orange (France) Utilisation de I’énergie solaire pour les réseaux mobiles
des pays en développement
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http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0418
http://www.itu.int/md/D14-SG02.RGQ-C-0237/en
http://www.itu.int/md/D14-SG02.RGQ-C-0232/en
http://www.itu.int/md/D14-SG02.RGQ-C-0223/en
http://www.itu.int/md/D14-SG02.RGQ-C-0222/en
http://www.itu.int/md/D14-SG02.RGQ-C-0214/en
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0372
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0363
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http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0331
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0327
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0324
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02-C-0275
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Web Received Source Title

2/267 2016-04-27 | Rapporteur for Ques- Draft Question 6/2 report following the 25 April 2016
tion 6/2 Q6/2 meeting

[OR]

2/262 2016-04-25 | Rapporteur for Ques- | Report of the Rapporteur Group Meeting on Question
tion 6/2 6/2, Geneva, 25 April 2016

RGQ/167  2016-04-26 @ Rapporteur for Ques- | Working document: draft Question 6/2 report follow-
tion 6/2 ing the 25 April 2016 Q6/2 meeting

RGQ/165 | 2016-04-25 | France COP21- Résultats et prochaines étapes

+Ann.1

RGQ/160 | 2016-04-08 | France Proposal for the Question 6/2 output report

RGQ/154 | 2016-04-05 | United States of Proposed revision of clause 1 of the Q6/2 report
America

RGQ/153 | 2016-04-05 | United States of Proposed editorial revision of clause 2.2 of the Q6/2
America

RGQ/152 | 2016-04-05 | United States of | Proposed text for clause 2.4 of the Q6/2 report
America

RGQ/151 | 2016-04-05 | BDT Focal Point for | ITU-D activities on the ICTs and Climate Change
Question 6/2

RGQ/134 | 2016-03-30 | Orange Utilisation de I'énergie solaire pour les réseaux des

pays en développement

RGQ/109 | 2016-03-02 | France Réduire la consommation énergétique des TIC

2/248 2015-09-14 | Rapporteur for Ques- = Outline of output report for Question 6/2
tion 6/2

2/226 2015-08-19 | Democratic Republic | Initiatives internationales sur les changements
of the Congo climatiques

2/195 2015-07-26 | United  States  of  Proposed initial text for clause 2.2 of the Q6/2 report
America

2/194 2015-07-26 | United  States  of Comments on the draft outline of the Q6/2 report
America

2/168 2015-07-22  BDT Focal Point for | ITU-D activities on the ICTs and Climate Change
Question 6/2

2/162 2015-07-21 | France Eléments scientifiques sur le changement climatique

2/161 2015-07-21 | France The connected and sustainable city

2/152 2015-07-06 | Rapporteur for Ques- | Draft Questionnaire on ICT and Climate Change
tion 6/2

2/151 2015-07-06 | Rapporteur for Ques- | Draft table of contents for Question 6/2: ICT and cli-
tion 6/2 mate change

2/138 2015-05-08 | Rapporteur for Ques- | Report of the Rapporteur Group Meeting on Question

tion 6/2

6/2, Geneva, 28 April 2015
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http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02.RGQ-C-0167
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02.RGQ-C-0165
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02.RGQ-C-0160
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG02.RGQ-C-0154
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Web Received Source Title
RGQ/68 2015-04-14 | KDDI Corporation Mobile base stations with tribrid electric control
technology
RGQ/53 2015-03-21 | France Eléments scientifiques sur le changement climatique
Rev.1
RGQ/49 2015-03-12 | BDT Focal Point for  ITU-D activities on ICTs and climate change? Trends in
Question 6/2 telecommunication reform 2010 Chapter on climate
change
RGQ/39 2015-03-11 BDT Focal Point for ITU-D activities on the ICTs and climate change
Question 6/2
RGQ/10 2014-12-15 | Rapporteur for Ques- = Draft work plan for Question 6/2
tion 6/2
2/89 2014-09-09 | General Secretariat WSIS Stocktaking: Success stories
2/87 2014-09-08 | General Secretariat Report on WSIS Stocktaking 2014
2/85 2014-09-08 | Alcatel-Lucent France @ Proposal for initial work plan for Question 6/2
2/47 2014-08-14 | BDT Focal Point for  Work of ITU in the area of ICTs and Climate Change
Question 6/2
2/33 2014-08-04 @ Telecommunica- Executive summary of the Working Party 3 of ITU-T
tion Standardization | Study Group 5 meeting (Geneva, 19-23 May 2014)
Bureau
2/32 2014-08-04 | Telecommunica- Executive summary of the ITU-T Study Group 5 meet-
tion Standardization | ing (Lima, 2-13 December 2013)
Bureau
2/31 2014-08-04 | Telecommunica- ITU-T activities on ICTs, the environment and climate
tion Standardization ' change
Bureau
Liaison Statements
Web Received Source Title
1/272 2016-05-18 | ITU-T Study Group 5 Liaison statement from ITU-T Study Group 5 to ITU-D
Study 1 and 2 on updates on ITU-T SG 5 activities rele-
vant to ITU-D study groups
1/268 2016-04-11 | ITU-R Working Party | Liaison Statement from ITU-R Working Party 7C to
7C ITU-D SG2 on Response on ICT and climate change
RGQ/87 2015-11-24 | ITU-T Study Group 5 | Liaison Statement from ITU-T SG5 to ITU-D SG2 on
ITU-D SG2 Q6/2 work for the 2014-2017 study period
RGQ/33 2015-03-03 | ITU-T Study Group 5 Liaison Statement from ITU-T Study Group 5 to ITU-D

Study Group 2 on the Executive Summary of the ITU-T
Study Group 5 Meeting
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Web Received Source Title

RGQ/21 2015-02-09 | ITU-T Study Group 5 | Liaison Statement from ITU-T Study Group 5 to ITU-D
Study Group 2 Question 6/2 on Inviting ITU-D Study
Group 2 Question 6 to provide information to Ques-
tion 15/5 “ICTs and adaptation to the effects of climate
change” with respect to work item: Recommendation
ITU-T L.1500 Supplement on Adaptation
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