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1 Context

1.1 Net-zero energy mix pathways in West Africa

Working Group III’s contribution to the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment
Report (AR6) has recently been released, and the conclusions show that the global energy system remains the
largest source of CO2 emissions [1]. In other words, low carbon energy is key to climate change mitigation [2].
Mitigation of CO2, and by extension of greenhouse gases (GHG), emissions from the energy sector should be
below or near zero by 2050 [3]. Determining the best energy mix of such net zero system consists in estimating
the optimal share of available energy supply options (renewable, non-renewable) with respect to end-using
sectors [4].

West Africa (WA) is currently facing the same challenges regarding access to energy and electricity [5]
as Sub-Saharan Africa taken as a whole [6]. The challenge of sustainable energy development in the region
consists in balancing the need for supplying energy to the populations while mitigating corresponding negative
impacts on local and global social-ecosystems [1, 5, 7]. Globally, net zero emissions will necessarily be part of
the shift towards sustainable pathways for the energy system [3, 8]; it is especially true in West Africa where
energy and electricity demand are expected to grow very fast [5]. The way WA countries will supply energy
to their population in the next decades is facing a quite unique choice [5]: either 1) following a path that
has already been paved (by industrialized countries), or 2) imagining radically new pathways and alternatives
towards a net-zero energy supply system. Accordingly, developing contextualized energy system models in West
Africa is essential for 2 reasons: 1) producing cross-sectoral outcomes and trade-offs that address the region’s
own social-energy issues, 2) re-thinking energy transition pathways through the elaboration of unprecedented
scenarios, where the current lack of resources and energy infrastructures in the region [5] should rather be seen
as a catalyst for exploring new solutions.

1.2 NZEMIX project

The main objective of NZEMIX project (ANR 2024-2027) is to contribute to the assessment of possible
net-zero energy mix pathways in West Africa. Overall, NZEMIX purpose is to build a modular decision
support framework combining existing models for social-environmental drivers (mid-term, long-term horizon1),
energy supply and end-using sectors (i.e. energy demand), in order to produce realistic net zero scenarios for
supporting energy policy development in the region. NZEMIX will focus on 1) integrating specific aspects of the
WA social-energy framework (e.g. centralization vs. decentralization), 2) aggregating a forcing frame of the
essential social-environmental drivers (e.g. climate change, population growth, urbanization, land use and land

1Typically, mid-term refer to 2035, and long-term to 2050 [1].
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(a) WA countries under study (b) NZEMIX organization based on 3 work packages (WP)

Figure 1: (a) Espace-DEV implication in West Africa, highlighted countries where NZEMIX will be implemented
(Senegal, Côte d’Ivoire, Niger) and related major ongoing sub-national and national partnerships and projects
NZEMIX will rely on ; (b) WP organization and articulation in NZEMIX.

cover changes) for which projections are available in the region, and 3) building a network of energy-economy
sectoral2 models (NSM) in which each model can incrementally be plugged.

2 Main objective of the internship

This internship will participate to the research developed in Work Package 1 (see Fig. 1b), which is dedicated to
reviewing, analyzing and determining the set of modelling tools that shall constitute the final decision support
framework. The intern will analyze the possibility for multidimensional and multiscalar integration of state-of-
the-art energy and socio-environmental models together, evaluate their relevance as well as their versatility for
the WA specific context. It will require both low-level and high-level expertise regarding the network of models
to be instantiated, and the expected net-zero scenarios to be built in each WA country under study.

3 Working team

The intern will work together with a small team of young research scientists partly or entirely dedicated to
the NZEMIX project: Benjamin Pillot (research scientist), Romain Authier (PhD student), Théo Chamarande
(postdoc fellow).

2Energy sectors refer to energy resources, energy supply systems, and energy end-using sectors (transport, agriculture, residential,
services, etc.)
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4 Gantt chart

Internship duration is 24 weeks (6 months). Gantt chart is the following:

WEEKS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1. Literature review

2. Model analysis

2.1 Selection criteria

2.2 Inputs, Outputs, Scale

2.3 Implementation

2.4 Contextualization

3. Writing report

4. Thesis defense

5 Expected skills

Candidate is finalizing a MSc. in the field of energy systems or sustainability science, and is expected to hold
a good background in applied mathematics, modelling and computer engineering. Those who are attracted by
interdisciplinary research challenges are especially welcome.

6 Application process

Candidates should send their resume (in English or French) to Benjamin Pillot, Romain Authier and/or Théo
Chamarande (see emails above). Final selection will be carried out through interviews (videoconference or
in-person).
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