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The Energy and Minerals SBA
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« SBA introduced at GEO XII in Mexico City as per 2016-2025 Strategic

Plan
CA-06 : EO data for managing mineral GI-10 (now GEO-VENER): EO data and
and non-renewable energy resources. renewable energies. PoC: T. Ranchin
PoC: S. Chevrel (MinPol) (MinesParisTech)

Spin-up pre-operational services.
Members / PO operate

Demonstrate pilot or prototype services)
Members / PO coordinate

Develop concepts and applications.
Community building

GEO Community
Activities

~—

GEO Initiatives
~—4A__—

GEO Flagships

GEO Foundational Tasks

Coordinated by GEO Secretariat
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« Ensure access to affordable, reliable, sustainable and modern energy for all »

SDG goal 7

AFFORDABLE AND ,
CLEAN ENERGY Target 7.2:

By 2030, increase the share of

renewable energy in the global energy
mix.

Indicator:
7.2.1 Renewable energy share in the total final energy consumption
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GEO Vision for Energy

Background

 Contribute to GEO Energy and Minerals Resources SBA and
Energy SDG/

— Support the development of Earth observation products and services for
energy management.

— Consider information to support end-to-end energy production systems
(including planning, generation, transmission, distribution, and integrated
operations).

— Promote collaboration between users and providers of Earth observation
and information.

— Encourage the use of Earth observation and information for informed
renewable energy policy planning in developing and developed countries.

« Focus on Renewal Energy (RE)
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GEO vision for Managing Mineral resources

 Develop tools and Information for the Resource
Assessment, Monitoring and Forecasting of Geological
Resources (including mineral and fossil resources, raw
material and groundwater);

* Develop tools for impact monitoring of mining
operations;

* |dentify and foster implementation of strategic measures
for the competitive, reliable and sustainable
management of geo-resources exploitation and
treatment of re-usable materials.
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GEO VENER’s Objectives

« Contribute to SDG7: Ensure access to affordable, reliable,
sustainable and modern energy for all

 Pursue expansion of current Essential Renewable Energies
Variables (EREV) to apply to all forms of RE

« Conduct Gap Analysis — RE community observation

requirements, ongoing research, GEOSS discovery and
oroker analysis

 Develop EO Products and Services for all RE
« Development of in-situ meta-networks for RE

 Build on webservice-energy.org (GEOSS community portal)
as the focal point for RE
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CA-06’s objectives

 Improved development of integrated EO-based products
to meet stakeholder requirements and engagement at
regional (mining basin) to site levels;

o Foster their use In responsible mining initiatives, both at
governments and company levels

— SLO perspective;

 Develop methodologies and tools for illegal mining

activities monitoring;

 Develop methodologies for mapping secondary
resources from identified mining wastes.



GROUP ON
EARTH OBSERVATIONS

Development of low carbon energy needs mineral
resources

o “atransition to a low carbon society, [is] a change that will
reguire vast amounts of metals and minerals”.

 Mineral resourcing and climate change are inextricably
linked, not only because mining requires a large amount of
energy, but also because ‘the world cannot tackle climate
change without adequate supply of raw materials to
manufacture clean technologies™ (Ali et al. 2017, Nature,
367).
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Examples

 According to the Northwest Mining
Association, a single 3-MW wind turbine
needs:
— 335 tons of steel
— 4.7 tons of copper

— 1,200 tons of concrete (cement and aggregates)
[~600 yards]

— 3 tons of aluminum

— 2 tons of rare earth elements
— aluminum

— zinc

— Molybdenum

* “the future electric vehicle market could
create a huge increase in demand for copper
and cobalt for electric motors” (Economist
2014)



https://www.afdc.energy.gov/assets/car_pages/electric.jpg
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Renewable energies require more raw materials...

400 _ ° The
material
Intensity for
renewable
energies IS
particularly
high

300 _|

200 |

100 |

Coal-fired

Nuclear

0 - -
Hydro Gas-fired

Steel intensity for different power technologies, in tones per MW
(Albanese et al., 2011, Investor Seminar).
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* Increase In
the complexity
of metal
assemblages
In generic
products

.. and more metals

Van Schaik and Reuter, 2012 (adapted from Achzet and Reller), in Geosciences n° 15
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A Mendeleiev table more and more solicited

 Nearly all elements today are used in the energy sector
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the energy sector
4 5 6 7 a ] 10
L |Be ; B |C N |0 F |Ne P. Christmann — BRGM, in
e |oe Raw materials for energy s lee o Geoscioneos o 15
I 12 13 ! 15 6 (17 18
Na |Mg Al Si P 5 Cl Ar
i & L] o
19 |20 |2 2 13 |8 |5 |26 |77 28 [ [30 A 32 |33 |34 3% |36
K Ca |& Ti v Cr |Mn |Fe |Co Ni Cu |In |Ga |Ge |As Se |Br Kr
. e b b b b hd s d b @ Energy storage
7 |38 |39 (40 [4 42 |43 |44 [45 (46 |47 |48 |49 |50 |5 52 |53 |54
Rb | 5r Y Ir |Nb Mo |TcC Ru |Eh Pd |Ag |Cd |In sn |sb (Te I Xe @ Connectors
0 o o o o o o |o o e |® © Energy saving
55 6 |* 7 B [ |hK I | |79 |80 |8 82 |83 |84 |85 |86
Cs |[Ba Hf |Ta (W |[Re [Os |Ir Pt |Au |Hg | |Pb |Bi |Po |At |Rn @ catalysors
L ® @ o0 @ |® L] oe L]
88 [= 4 o5 |0e |07 |08 [109 [mo |[m Mz m3 [n4 M (M6 (N7 |18 Electricity production
Fr |Ra Rf Db |5g |Sg |Hs |Mt |Ds |Rg |Uub |Uut |Uug |Uup |Uuh |Uus [Uuo and transport
@ Nuclear power
plants
5 |58 |58 |60 |6l 62 (63 |64 |65 |66 (67 |68 [6% |70 [T ® Photovolatic
Lanthanides la |Ce [Pr |Nd |Pm (Sm |Eu |(Gd |Tb |Dy |Ho |Er (Tm |Yb |Lu
REEs M oD (@ [ o . 9 [ o - @ Permanent
89 |90 |91 97 |93 |94 (95 (9% (97 |98 |99 [100 (10T [T0Z (103 magnets
Actinides Ac |Th [Pa (U Np |Pu [Am |Cm [Bk |[Cf |Es Fm |Md |No |[Lr
. @ Llightening




technologies
have high
cumulative
non-renewable
energy
demand (CED)
and low bulk
material
requirements
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Source: Green Energy Choices: the
benefits, risks and trade-offs of low-
carbon technologies for electricity
production, UNEP, International

Resource Panel, 2016
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Commaodity demand may vary according to 2050 globa

warming scenarii

2050 scenarii * low carbon technology
- 2°C (2DS), 4°C (4DS) and requirements, and hence
6°C (6DS) global relevant metals demand, rises

temperature increase .
goalps for 2050 rapidly between the 4DS and

» Metals which could seea  2DS scenarios.
growing market include  + e.g. electric storage batteries,

aluminum, cobalt, copper,  where the rise in relevant
IF_OT<0|fe, lead, lithium, metals grow in demand from a
NICKEl, Manganese, relatively modest level under

PGMs, REEsS, silver, steel,
titanium and zinc. 4DS to more than 1000 percent
under 2DS

Source: The Growing Role of Minerals and Metals for a Low Carbon Future, World Bank, June 2017



Minerals — a global issue

« Non-renewable mineral resources play a dominant role in 81
countries that collectively account for*:
— aquarter of world GDP,
— half of the world’s population,
— and nearly 70 percent of those in extreme poverty.
« Those low-income countries focus on resource extraction and

processing activities as fundamental to their economic growth
plans.

 This comes however at significant environmental and societal
COSts
« Needing adapted responses
— Responsible mining initiatives, SLO
— Effective governance
— Stakeholder engagement

* http://www.worldbank.org/en/topic/extractiveindustries/overview
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Présentateur
Commentaires de présentation
EO can help to achieve the UNDP Sustainable Development Goals (SDGs) through provision of global reach, non-invasive, scalable, temporal, accurate maps and models of land surface composition and condition at all stages of the resource development cycle from exploration and discovery through to mine closure. 
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EARTH OBSERVATIONS FOR
MANAGING MINERAL RESOURCES

SDG 1 - End Poverty: “Mining generates significant revenues through taxes,
royalties and dividends for governments to invest in economic and social
development.”

SDGS8 — Decent Work and Economic Growth: “Mining can change the lives of
local communities, offering opportunities for jobs and training, but also
contributes to economic and social inequities if not appropriately managed.”



GROUP ON
EARTH OBSERVATIONS

How can GEO contribute?

« EO for management of minerals can provide global
reach, non-invasive, scalable, temporal, accurate maps
and models of land surface composition and condition
at all stages of the resource development cycle from
exploration and discovery through to mine closure.

* Help in achieving the UNDP SDGs

« Minerals in GEO well positioned to work with the UNDP
and WEF to help harness this array of EO technologies
to develop and deliver those critical information
products that will have greatest SDG impact.
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A global Geoscience map?

ASTER Geoscience Map of Australia
CSIRO 2012

« 17 Geoscience maps were
created from more that 3000
ASTER scenes

AIOH group composition .

Al-rich
muscovite/illite
kaolinite
paragonite
beidellite

Al-poor
muscovite/illite
(phengite)
montmorillonite

Potential extension to the rest of the
world

 Data exists
« Methodology ready
« Team exists (JPL, CSIRO,...)

 Proposal submitted to NASA
for funding, but funding
rejected..

e Other funding opportunities?
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An open geospatial platform to manage, analyze and visualize data on

natural resources and the environment

UNBiodiversityl ab - World ~ English «

MapX

WWW. Mapx.org

I Sortby Title » Date « | Filter activated views

—

O The World Database on Protected Areas (WDPA)

O Threatened Species Richness

= High

i Low

This raster layer represents the
number of threatened species of
mammals, amphibians and birds
potentially occurring in each ~1
km grid cell.

Species range data were ras-
terised at 10 arc-seconds (ap-

Filter views by tags

m Tree Cananv Chanae 1982 - 2016

proximately 300m at the equa-
tor) from polygon maps devel-
oped for the IUCN Red List
(IUCN, 2017; BirdLife in-
ternational and Handbook of the
Birds of the World 2017). Each
range was then refined by re-
moving areas of unsuitable land
cover (Bontemps et al., 2011)
using information on species’
habitat  preferences  (IUCN,
2017). Areas outside the
species’ known altitudinal limits

G[R|1]D

Geneva

/" =
A 3
' 'bu

environment


Présentateur
Commentaires de présentation
MapX = spatial data infrastructure that aims to support the sustainable use of natural resources and the environment by increasing access to the best available geospatial information and related monitoring technologies. MapX is supported by an online platform that provides authoritative spatial data at local, national and global scales, an authentication data integrity framework using a scorecard and a set of on-line tools to visualize, analyse and access geospatial data. Originally created for stakeholders involved in the extractives sector, MapX has recently expanded to other fields where spatial data can help inform stakeholder dialogue, prioritization of investments and impact monitoring such as disaster risk reduction, chemicals management, biodiversity planning, renewable energy and environmental security.
MapX will likely be the geospatial platform of UN Environment.

http://www.mapx.org/

o Environmental Impact
GED i Seavarons  Assessment Web Service for
Photovoltaics

» Web-based interactive service to assess the current and prospective (2050) environmental
performance of PVs systems

« Mineral, fossil & renewable resource depletion expressed in mg Sb equivalent per KWh
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‘ L .

3
',!_.!HE.E.Z.E About ®5TART Publication in 9 A

Progress in Photovoltaics =

3kWp slanted-roof installation, micro-5i, lamin... Legend
power 3 kwp e » _ Mineral, fossil &
Mineral, fossil & ren resource depletion g
mounting slanted-roof, laminated, integrated . | I I'.'I'3 kp (export) ren resource
technology micro-5i m'nﬁng o oo, lami intagrated depletion
haorizon current technology mikcro-Si
IITIPBEt: haorizon current
|Mineral, fossil & ren resource depletion |V| - longitude 14.99 6.71
Method: latitude 4344 -
system lifz ti 30 .
ILCD 2011 Midpoint+ gl i L1550 b s e
e L
System Lifetime: life time impacts 1,0852 kg Sheg | 10.74
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http://viewer.webservice-enerqy.org/project ieal/



Présentateur
Commentaires de présentation
ILCD = International Reference Life Cycle Data Systems (JRC)
The lower the production potential, the greater the impact per KWh produced.

http://viewer.webservice-energy.org/project_iea/
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Mineral Resources and Renewable Energies ?

« Mineral resource development as a complement and not competitor, to a greener, more
sustainable future. (Riccardo Puliti, Senior Director and Global Head Energy and
Extractives Practice Group, The World Bank)

« Significant gaps exist in providing current and robust data on mapping relevant _
mineral/metal resources in developing country regions: Africa, Latin America, and Asia
(WB)*.

— e.g.survey gaps in Africa

And

» Use of Earth observation and information for informed renewable energy policy
planning in developing and developed countries.

» Development of Earth Observation products and services for energy and mineral
management

But
« Minerals lack dedicated EO systems and rely on systems from other SBAs
Hence

* The “mineral community” strongly advocates for operational hyperspectral spaceborne
missions ensuring a global systematic coverage at no (or marginal) costs and at
“decent” spatial resolution

*See for instance https://mrdata.usgs.gov/general/map-global.html#home



https://mrdata.usgs.gov/general/map-global.html

GROUP ON
EARTH OBSERVATIONS

Thank you for your attention!

ARGUMENTS AGMNST-
A Nuctewr

stephane.chevrel@minpol.com

thierry.ranchin@mines-paristech.fr
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WHERE THE MINERALS ARE
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Mineral Resources ~

] Mineral resources (MRDS)

[] Major mineral deposits of the world

W Critical minerals

Global Cu Assessment

[] Porphyry Cu permissive tracts

[] Porphyry Cu deposits

[] Sediment-hosted Cu permissive fracts

[] Sediment-hosted Cu deposits

Mineral Deposit Types
Volcanogenic Massive Sulfides
Sediment-hosted Zn-Pb
Sed-Ex and MVT

Porphyry Cu

Sediment-hosted Cu

Ni-Cr PGE

Carbonatites

Rare Earth Elements

Ni-Co Laterites

Asbestos (US)

Phosphates

South Asian Phosphates
Podiform Chromite

Sediment-hosted Au

1 0 0 T 14 0

Evaporite-hosted Potash
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Mapping and Assessing the Performance of Extractive Industries

WWW.mapx.io
@THE worLD Bank () |GRITDI
|BRD - DA uUNgEp | Geneva WWW.ma. X.Or

@ _ : A
Congo, the Democratic Republic of the

Views Explorer

EXTRACTIVES
CONCESSIONS TOTAL PAYMENTS

MINING CONCESSIONS EITI DEC...

CONCESSIONS ACTIVITY COMPANY

MINING CONCESSIONS TYPE

Artisanal Mining Sites

ARTISANAL MINING SITES cassiterite
coltan
DECLARATION RELIABILITY e
EXPORTATION BY COMPANY ( VA... diamond
goid
BENEFICIAL OWNERSHIP monazite
tourmaline
EXPORTATION BY COMPANY (VALUE) I

EXPORTATION BY COMPANY (QUA...
Concessions Activity Company
Active
Application
Données incomplétes
Inactive

PRODUCTION BY COMPANY

OIL CONCESSIONS



Présentateur
Commentaires de présentation
MAP-X aims at building an open data platform to map and assess the performance of extractive concessions and contracts in member countries. 
The initiative was born out of a request by the g7+ group of conflict-affected states for UNEP and the World Bank 
Open data platform MAP-X will offer a national open data platform for visualizing extractives sector data that can be tailor-made to local needs, is owned by stakeholders, and supported by UNEP and the World Bank
Normative data standard and workflow MAP-X will support data suppliers and other stakeholders in consolidating, validating, reconciling and licensing the data and making it available in standardized open data formats.



http://www.mapx.io/
http://www.mapx.org/
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