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Executive Summary

During this contract, Aerthydral Collective provided technical and strategic
support to the GIZ team on climate policy and energy transition in
Mozambique, contributing to capacity development under the LTEP
Capacity Development Joint Initiative. The support focused on
strengthening the integration of climate considerations into long-term
energy planning through targeted analytical work and training delivery.
Specifically, via the following main activities:

e Preparation of Country diagnostics (background) regarding
energy climate services development, implementation and use:
essential for Aerthydral Collective to be able to co-develop and
conduct tailored products for the energy sector in Mozambique.

e Module on Sectoral Energy Planning relevant topics (in collaboration
with other partners of the initiative), focusing on the integration of LT-
LEDS with Mozambique’'s updated NDC commitments. This work, as
requested, was conducted in collaboration with VITO, via discussions
and on-line participation in a VITO-led training that took place in
Maputo on 8 and 9 of October 2025.

e Module on Climate Change Mitigation and Adaptation for
Mozambique’s Energy Sector Planning, covering climate projections,
GHG assessments, and resilience of electricity systems: co-
developed with WMO and delivered through two in-person trainings
in Maputo, that took place between 23 and 28 of October 2025.

Overall, the assignment contributed to strengthening institutional
capacities for climate-informed long-term energy planning in
Mozambique and supported the operationalisation of national energy
transition objectives.
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1. Background and Purpose

Mozambique is rapidly expanding its energy system and pursuing an
ambitious long-term energy transition pathway, with growing emphasis
on renewable generation and resilience to climate variability and
change. To support these processes, the Deutsche Gesellschaft far
Internationale Zusammenarbeit (G1Z) engaged Aerthydral Collective -an
Alisios Corporation NPO- with the purpose of provide support to the GIZ team
on climate politics and energy transition in Mozambique. The purpose of
the assignment was to contribute to the design and implementation of
capacity development activities under the LTEP Capacity Development
Joint Initiative, in close collaboration with national and international
partners.

Specifically, the assignment aimed to co-develop:

1. Module on Sectoral Energy Planning relevant topics (in collaboration
with other partners of the initiative), focusing on the integration of LT-
LEDS with Mozambique’s updated NDC commitments.

2. Module on Climate Change Mitigation and Adaptation, covering
climate projections, GHG assessments, and resilience of electricity
systems: co-developed with WMO and realised as two in-person
trainings in Maputo, that took place between 23 and 28 of October
2025.

Component1 of the work, as requested by GIZ, was conducted in collaboration
with VITO, via discussions and on-line participation in a VITO-led training that
took place in Maputo on 8 and 9 of October 2025. The main focus of Aerthydral
Collective’s contribution was on the topic of Uncertainty management with
particular_applications to the energy sector in Mozambique (Figure 1).
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Figure 2. One of the slides presented, on how to assess robustness versus optimality when selecting
energy sources.

Figure 1. Participants and Dr Carmen Gonzdlez Romero (Aerthydral Collective) during the in-person

training in Maputo. October 2025. Credits: Aerthydral Collective.
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Component2 of the contract involved the co-development, along with the
World Meteorological Organisation (WMO), and delivery in person in Maputo
of a training programme on Climate Change Mitigation and Adaptation
for Mozambique’s Energy Sector, within the broader framework of the Long-
Term Energy Planning (LTEP) initiative. See Figure 2.

The overall purpose of this training was to strengthen the technical and
institutional capacity of key national stakeholders to:

- Use weather and climate services to support net-zero strategies.

- Co-develop, operationalise and uptake climate-informed energy
services, including renewable energy atlases and sector-specific
applications.

- Understand the regional and national context for the energy
transition.

The training took place during the Community of Portuguese Language
Countries (CPLP) 2025 Climate and Energy Week, organised in partnership
with Aler (Lusophone Renewable Energy Association) with the objective to
bring participants from both Mozambique and other CPLP countries.

Due to the fact that most of the contract had to do with the module on
Climate Change Mitigation and Adaptation for Mozambique’s Energy
Sector, the rest of this report focuses on that particular component.

2. Training Structure and Agenda

The programme consisted of two sessions delivered in Maputo:

. Session 1 — A General Overview (23-24 October): Focused on regional
context and the global agenda on energy transition, with an emphasis on
Southern Africa and Mozambique. It introduced weather and climate
services for energy and showcased practical tools such as national
renewable energy atlases.
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+ Session 2 — Revisiting Fundamentals and Real-World Examples for
Mozambique (27-28 October): Went deeper into Mozambique's specific
energy context, including the Renewable Energy Strategy (2023-2050), and
demonstrated concrete applications of climate services for solar, wind,
hydropower and uncertainty management in planning.

The agenda elements across the four days included:

e Registration and welcome sessions involving GIZ, the Ministério dos
Recursos Minerais e Energia de Mocambique (MIREME), Aler,
Aerthydral Collective and WMO. Presentation of participants.

e Plenary presentations on regionaland global energy transition agendas and
Mozambique's energy sector context.

e Multiple hands-on exercises on renewable energy atlases, key
datasets and practical examples for Mozambique'’s PV sector.

e Sessions on frameworks for co-development and uptake of
weather and climate services for energy.

e Daily wrap-ups, overall discussion and definition of next steps.

3. Training Approach and Methodology

The training adopted an interactive and demand-driven approach,
combining short presentations with group work, discussions and practical
demonstrations. The main strategies included:
Pre-training survey of confirmed participants to assess information
needs, prior knowledge and expectations.
Visual, low-text slide design to encourage discussion rather than one-
way lectures.
Hands-on practical work with interactive maps, real data and tools,
especially for solar, wind and hydropower planning in Mozambique.
Post- training survey to assess the acquired skills and the interested in
the content of the training.
Emission of two different types of certificates: just for participation or
successfully passed, based on the participation and attendances of
the participants.
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4. Overview of Training Modules

The programme was structured into five core modules, delivered across
the two sessions.

4.1 Module1-Regional Context and the Global Agenda on Energy
Transition

e Introduced the current status of traditional and renewable
energy resources in Southern Africa and Mozambique.

e Motivated the need for long-term energy planning (LTEP)
under climate change.

e Covered the global agenda on energy, including net-zero by
2050 pathways, and how these translate into opportunities and
constraints for Mozambique's energy system.

e Linked explicitly to Mozambique’s Renewable Energy Strategy
(2023-2050), especially during the 27-28 October session.

4.2 Module 2 — Weather and Climate Services in Support of Net-
Zero Energy Transition

e Presented definitions, building blocks and examples of
weather and climate services for the energy sector.

e Reviewed key global and national datasets, tools and
programmes (e.g. WIGOS, OSCAR, WIPPS, WIS, IPCC,
CORDEX).

e Introduced hydro-meteorological modelling  and
forecasting across timescales, climate projections, and
energy forecasting applications (solar, wind, hydropower
and non-renewable sources).

e Highlighted how these services can support Mozambique's
Renewable Energy Strategy and broader resilience goals.
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4.3 Module 3 — Framework for Co-Development of Services for Energy

e Provided a structured view of co-production and co-
development of weather and climate services.

e Emphasised the full value chain: generation, translation,
transfer and use of data and information.

e Examined how a demand-driven approach—guided by
users’ decisions and constraints—is essential to the
success and sustainability of services for Mozambique's
Energy Transition Strategy (2023-2050).

4.4 Module 4 — Uptake of Weather and Climate Services for Energy

e Focused on maximising the effective use of climate
services in the energy sector.

e Addressed identification of capacity needs, socio-
economic impact assessment, partnership models and
sustainable business cases.

e Discussed enabling public policies and regulatory
frameworks that encourage systematic use of weather
and climate services in planning, operations and risk
management.

e Used real-world positive and negative examples to
highlight lessons learnt.

4.5 Module 5 — Best Practices of Weather and Climate Services for
the Energy Sector

e Showcased international best practices, tools and
platforms such as the WMO Energy & Meteorology Portal
and the Global Energy Resilience Atlas.

e Presented case studies across different regions and
energy sources, focusing on how weather and climate
services are integrated into planning and operation.

e Highlighted specific examples and potential applications
for Mozambique, including renewable energy resource
mapping, hydropower risk indices and integrated
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resilience assessments.

5. Key References and Resources
The training materials provide an extensive reference list, including:

e WMO training course on Water, Weather and Climate
Services for Energy.

e International assessments (e.g. IEA Africa Energy Outlook 2022; IEA
Net Zero Roadmap 2023; IPCC ARG Synthesis Report).

e Mozambique-specific documents (e.g. Mozambique Country
Climate and Development Report; Mozambique Energy Sector
Transformation Outlook; NDC update; Renewable Energy
Strategy 2023-2050).

e Technical resources on solar and wind (e.g. Global Solar Atlas,
Global Wind Atlas, IEA PVPS Task 16 best practices, IEA Wind TCP
Task 36 recommended practices).

e WMO and WCRP guidance on observing systems, hydrological
and multi-hazard impact-based services, and sub-seasonal to
seasonal prediction (S2S).

e Literature on climate services ecosystems and co-production.

6. Training Material

All slide decks and hands-on exercises were developed and presented in

Portuguese, and were made available to the participants and partner

institutions via this link (see Figure 3):

https://drive.google.com/drive/folders/IKg7OBHeEN4RtVvI22eKkg-
d48PhXkNe.



https://drive.google.com/drive/folders/1Kg7OBHeEN4RtVvI22eKkg-

Capacity development programme in Long-Term Energy Planning (LTEP) to support
energy sector development in Mozambique. Final Report.

Name 4 Owner Date modified File size =
8 Participants_material @ me Oct 24 —
1. Contexto regional e a Agenda Global para a Transi¢ao Energética_PT.pptx &% @ me Oct 21 5.6 MB
2. Servigos de Meteorologia e Clima em Apoio a Transigdo Energética Liquid... &% @ me Oct 23 30.5MB
3.QuadroCoDesenvolvimientoServicosEnergia_PT.pptx &% @ me Oct 23 4.2 MB
4. Uptake of Climate Services for Energy PT.pptx &% @ @ me Oct 23 14.9 MB
. A~
5. BestPracticesCSEnergySector_PT.pptx &% & Q) me Oct 23 11.9 MB

Figure 3. Content of the Folder with the training material.

7. Conclusions and Next Steps

The training modules provided a structured pathway from high-level
energy transition agendas to concrete, Mozambique-specific applications
of weather and climate services in the sector. Furthermore:

- Participants were introduced to the conceptual foundations of LTEP under
climate change and to practical tools for renewable energy resource
assessment.

+ The programme emphasised co-development, demand-driven design
and effective uptake of services, rather than purely technical data
provision.

+ The sessions laid a foundation for further work on a National Renewable
Energy Atlas for Mozambique and for embedding climate-informed
approaches into planning, regulation and operations across the
energy sector.

Future steps suggested during the discussions with the participants include:
- Develop the Energy Atlas for Mozambique with the support of WMO and
GlZ.
- Develop similar trainings in other CLPL countries and other countries in
the Global South (e.g. Latin America).
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Continue with similar training in the coming years in Mozambique.
Scale-up to other African countries, starting with the same training
structure but tailored to the other countires’ context.

Develop climate services to meet the demand identified during

the training with local authorities (e.g. MIREME).

Deepening hands-on case studies with national datasets and
operational tools for key sub-sectors (solar PV, wind, hydropower).
Co-design a plan and route for the co-development of climate
services for the energy sector across time-scales (from weather to
intra-seasonal, to seasonal, interannual, decadal and climate
change timescales).
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Annexes — Participant Lists

The following annexes compile the signed participant lists for each training
day. The PDFs contain names, institutions, contact details, consent
information and signatures of the attendees.

Annex 1 - Participant List, 23 October 2025

Source file: Lista participantes LTEP 23oct.pdf
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Annex 17 - Participant List, 28 October

Source file: Participants list 28.10.pdf
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