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Each mine is associated with a Local Impact Area (LIA), defined as a 10 km buffer around the mine centre. Within 
this zone, multiple spatial indicators are calculated, including building density, road network density, and distances 
to key services such as education facilities, healthcare facilities, and other amenities. These indicators provide a 
spatially explicit framework for identifying mines with potentially higher environmental and social exposure.

A2 Spatial ESG indicator methodology
Spatial ESG indicators were calculated using publicly available geospatial datasets. Figure 5 
illustrates the methodology used to compute these indicators around mining sites.

FIGURE 5: METHODOLOGICAL 
FRAMEWORK FOR CALCULATING 
SPATIAL ESG INDICATORS AROUND 
MINING SITES. RED SQUARES 
INDICATE MINE LOCATIONS AND RED 
OUTLINES REPRESENT LOCAL IMPACT 
AREAS (LIAS), DEFINED AS 10 KM 
BUFFERS AROUND MINE CENTRES.
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A3 Displacement-informed transport vulnerability analysis
Internal displacement data were incorporated into transport network analysis as a proxy for disruption risk. 
Figure 6 illustrates the resulting vulnerability analysis for the Zimbabwe–Malawi–Mozambique region [12].

(A) LITHIUM MINES, PORTS, 
ROADS, AND INTERNAL DIS- 

(B) ROAD SEGMENT VULNERABILITY 
BASED ON NETWORK PLACEMENT EVENTS. 
CRITICALITY AND DISPLACEMENT RISK.

FIGURE 6: TRANSPORT VULNERABILITY ASSESSMENT USING DISPLACEMENT 
DATA AS A PROXY FOR SUPPLY CHAIN DISRUPTION RISK.

Historical displacement records associated with both natural disasters and conflict were integrated with 
transport network analysis to identify vulnerable infrastructure segments. Combining displacement data 
with network criticality metrics allows strategically important road segments exposed to disruption risk to be 
identified. High-resolution satellite imagery can then be used to investigate specific disruption events. Using 
this workflow, flooded road segments near the port of Beira were detected with daily temporal precision.

A4 National-scale geographic context mapping
National-scale thematic maps provide geographic context for mining systems and 
infrastructure networks. Figure 7 presents examples for Vietnam.

(A) MINES, TRANSPORT ROUTES, 
ADMINISTRATIVE BOUND- 

(B) POPULATION DENSITY AND MAJOR CITIES. 
ARIES, AND MAJOR CITIES IN VIETNAM.

FIGURE 7: MULTI-THEMATIC GEOGRAPHIC CONTEXT MAPS FOR VIETNAM USING UPDATED ADMINISTRATIVE 
BOUNDARIES AND ISLAND GROUP GEOMETRIES PROVIDED BY VIETNAMESE PARTNERS.

These maps integrate multiple spatial datasets including mines, transport infrastructure, population 
density, and administrative boundaries. Such contextual maps support high-level mineral policy analysis 
by placing mining activities within their broader geographic and infrastructure environment.
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A5 Regional infrastructure context
Regional thematic maps provide broader infrastructure context across Southeast Asia. 
Figure 8 presents the regional transport network across ASEAN countries [4].

The ASEAN transport map integrates multiple spatial datasets to illustrate regional connectivity 
and infrastructure distribution. Such regional perspectives help contextualise national mining 
supply chains and transport corridors within broader economic and geographic systems.

FIGURE 8: REGIONAL TRANSPORT INFRASTRUCTURE ACROSS ASEAN COUNTRIES, INCLUDING ROAD 
DENSITY, SHIPPING DENSITY, RAILWAYS, MAJOR ROADS, COUNTRY BOUNDARIES, AND MAJOR CITIES.
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HOW WE WORK

OUR TEAM

We combine independent, interdisciplinary research 
with close collaboration across the Global South 
to ensure mineral governance is technically sound, 
socially just, and climate-compatible. By integrating 
engineering, policy, and social sciences, we create 
actionable insights that empower governments and 
communities to defend their rights, advance their 
interests, and navigate the complex environmental, social, 
and economic challenges of the energy transition.

Blending engineering, policy, and social sciences, our 
team finds innovative solutions to complex challenges.
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WHO WE ARE

We believe the energy transition must be equitable and inclusive. That means 
mineral-rich countries and their communities should benefit fully from 
their resources. By co-creating information platforms, producing rigorous 
research, and building tools for better decision-making, we work to strengthen 
equity in how critical materials are used to ensure no one is left behind.


