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OpenModAfrica
Why energy belongs in the climate-adaptation discussion

Many adaptation pathways runs on electricity:

But energy also amplifies risk
if unsustainably planned

Africa’s access gap is grow-
ing alongside climate vulnerabil-
ity. Whether new generation is
sustainable will shape resilience for
decades.

⇒ Energy planning is climate
adaptation planning.

Energy is not parallel to adaptation — it is the infrastructure through which adaptation is delivered,
and a risk multiplier if planned poorly.
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OpenModAfrica
The Challenge & Investment Imperative

• African countries face a dual challenge: ex-
panding energy access while planning for cli-
mate resilience.

• 80% of the world’s unelectrified popula-
tion lives in Sub-Saharan Africa.

• Electricity demand in Africa is expected to
grow by around 5% per year over 2025–
2027 (IEA, 2025).

• Planning processes remain constrained.

Advanced modelling tools are increasingly avail-
able, but many local institutions still lack the
data, capacity and ownership needed to use, adapt
and update them autonomously.

Meeting Africa’s energy access, demand
growth and climate objectives requires a
major scale-up and reorientation of energy
investment.
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OpenModAfrica
The planning imperative

Spatial heterogeneity
Different resource endowments, densities, and uses

across vast territories demand location-specific solu-

tions: grid, mini-grid, off-grid.

Sectoral integration
Water, food, transport and health systems are increas-

ingly electrified — cross-sectoral planning avoids siloed

investments.

Infrastructure lock-in
Energy assets last 20–40 years. Decisions made today

under climate uncertainty will shape adaptation capac-

ity for decades.

Regional interdependence
Power pools span borders: optimal solutions require

coordinated planning across national boundaries.

Reliable, climate-compatible electrification requires transparent, evidence-based, and locally-owned
planning — not ad-hoc decisions.
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OpenModAfrica
Three Reinforcing Barriers to Effective Planning

01 The Tool Problem
Most energy system models were designed for mature, data-rich markets in Europe or
North America. Applied to developing regions, they require heavy adaptation and often
produce outputs of limited operational relevance.

02 The Capacity Problem
Planning still depends heavily on external consultancies or proprietary software. Local
institutions receive results but lack analytical sovereignty: the ability to interrogate, up-
date, or adapt analyses to national priorities.

03 The Data Problem
Weak national statistical systems, fragmented regional data, and unclear ownership make
energy data unreliable, incomparable, and inaccessible — especially where gaps are
greatest.
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OpenModAfrica
Modelling options and where they fall short

A continuum of modelling approaches:

Geospatial / access
Low data demand — satellite-
derived inputs

Long-run optimisation
Moderate data — proxy pa-
rameters feasible

Simulation / dispatch
High data demand — ob-
served dispatch series

Econometric & ML
Very high — long consistent
time series required

✓ Best fit

✓ Usable
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Where the planning gap persists:

× Context mismatch: tools for mature systems

embed assumptions on data and institutional

stability that do not hold in Africa (Bhattacharyya

and Timilsina 2010)

∼ Adaptation gap: urbanisation, informal economy,

climate exposure, and fragmented institutions are

rarely fully captured (Akpahou et al. 2023)

! Capacity gap: tool availability ̸= planning

capacity; building and interpreting models requires

institutional expertise often structurally absent

(Pfenninger et al. 2018)
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OpenModAfrica
The Data Challenge: Four Input Gaps

The main issue is not the absence of all data, but their fragmentation, limited resolution, and weak
integration:

Supply
generation, fuels

Demand
load, access

Infrastructure
grid, roads

Spatial data
population, resources

Coverage gap: absent or incomplete for rural/peri-

urban areas — where 80% of the unelectrified live

Quality gap: techno-economic data (costs, tariffs,

losses) outdated, unverifiable, non-homogeneous

Harmonisation gap: no common reporting standards

⇒ comparative and regional analyses structurally dif-

ficult

Accessibility gap: unclear ownership and absent open

licensing prevent use even when data exist
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OpenModAfrica
The Data Challenge: Output Gaps

Observed data needed to calibrate and validate models:

• Historical generation by source

• Hourly load and dispatch records

• Market prices and cross-border flows

Without output data, calibration is impossible.

Input data allow a model to be built. Output data allow its results to be compared with observed
reality. In many African electricity systems, these benchmarks are incomplete, unavailable or not
publicly accessible.

Models produce results — but no one can verify if those results are meaningful.
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OpenModAfrica
Capacity and governance

African PP and cross-border interconnections. Regional

integration is physical infrastructure, institutional coordination

and shared data standards. (Allington et al. 2022)

Regional integration is not only a question of phys-
ical infrastructure, but also of institutional coordi-
nation. Data fragmentation at the national level is
compounded by the absence of regional harmonisa-
tion mechanisms.

• Africa has five regional power pools, but
cross-border electricity trade remains limited

• Fragmented data across pools: no equivalent of
the EU’s ENTSO-E transparency framework

• Without functioning regional markets, there are no
price signals or dispatch records that modellers can
use as calibration benchmarks

• Shared reporting standards are a prerequisite for
both planning and modelling at scale
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OpenModAfrica
Open Modelling For Africa

Horizon Europe — Grant No. 101118123

OM4A aims to develop an open toolbox of state-
of-the-art models to analyse long-term pathways

towards a sustainable, secure and competitive en-

ergy system in Africa.

Key objectives:

• Develop the OM4A open toolbox tailored for
African needs (including data and visualisation
access)

• Capacity building for African experts and
institutions

• Maximise replicability and exploitation of results

• Engage and provide new insights for African

decision-makers and planners on African energy

pathways

The OM4A Toolbox:

ACCESS

OnSSET
Geospatial electri-
fication planning

SYSTEM

GENeSYS-
MOD · Plan4res
Long-term energy
system planning

INFRASTRUCTURE

openTEPES
· InfraFair

Grid expansion
and cost allocation

MOBILITY

EV-PV · GTFS4EV
Transport elec-

trification

16 leading partners:
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OpenModAfrica
OnSSET: Geospatial Electrification Planning

What OnSSET does

• Identifies least-cost electrification
pathways at settlement level

• Compares grid extension, mini-grids and
stand-alone systems for each area

• Operates on satellite-derived data —
reducing dependence on incomplete
national statistics

• Produces spatially explicit outputs to
guide investment prioritisation

Case study: Senegal 2030

Figure: Source: Sarr et al. (2025)

Why it matters: Internal heterogeneities across African territories make aggregated national aver-
ages useless for planning. OnSSET shows where and with which technology to intervene.
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OpenModAfrica
Georeferenced Data: Partial Solution, Real Limits

What satellite & open geodata can provide:
• WorldPop — high-resolution population distribution

• NASA SRTM — terrain and elevation

• PVGIS / Global Solar Atlas — renewable potential

• NOAA Nighttime light — proxy for electrification
levels

• OpenStreetMap — road networks, infrastructure

• Copernicus / Sentinel — land cover, climate
indicators

⇒ Significantly reduces dependence on national

administrative statistics (Mentis et al. 2017; Falchetta

et al. 2019)

What it cannot replace:
• Household behaviour and energy use decisions

• Local willingness-to-pay and demand elasticity

• Institutional capacity to plan and regulate

• Political economy of infrastructure decisions

• Output calibration benchmarks (dispatch records)

• Subjective perceptions of climate risk

Georeferenced data partially bypass the national statistics bottleneck — but not the behavioural,
institutional, or output validation gaps. Multi-level data integration is essential.
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OpenModAfrica
OM4A Visualisation Tool
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OpenModAfrica
OM4A - Lowering Barriers to Evidence-Based Planning

The African Energy Modelling Network (AEMN) is the community layer of OM4A: it connects African
researchers, institutions and stakeholders around open energy modelling tools and shared learning.

Open tools
OM4A toolbox

& datasets

Training
Webinars,

workshops

Community
Peer review

& forum

Local capacity
African-led

analysis

Key message: the objective is not only to provide modelling results, but to strengthen the ability
of local institutions and researchers to produce, adapt and own their analyses.
Who can join: researchers, academics, energy planners, policymakers, utilities, private sector, de-
velopment partners and NGOs. ⇒ africanenergymodellingnetwork.net
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OpenModAfrica
Food for Thought: ownership of adaptation and electrification
pathways

01 Tools or data alone are not enough
Open-source models need data, data governance, institutional capacity and stake-
holder networks to influence policy.

02 Validation is the hidden bottleneck
Without observed historical system performance, model calibration and validation
remain largely impossible across most African electricity systems.

03 International institutions and organisations as facilitators
Their role should shift from solution providers to partners in strengthening local
analytical capacity and data-sharing standards.
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OpenModAfrica

Thank you

Feel free to reach out at giulia.vaglietti@feem.it


