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Tool:
The Model for Analysis of Energy Demand (MAED)
Aim:
To equip students with the skills and knowledge to build a national-scale energy demand model that focusses on a specific sector using MAED, enabling them to analyse how evolving energy consumption patterns – shaped by technological change and shifting living standards – inform long-term energy policy and planning.
Summary:
Designed for application in low- and middle-income countries (LMICs), MAED supports mid- to long-term forecasting of energy demand, helping inform strategic energy planning and policy development in contexts undergoing rapid socioeconomic and technological change.
In this introductory course, students will explore the conceptual foundations of energy demand modelling, including the differences between bottom-up and top-down approaches, and between simulation and optimisation techniques. Through hands-on use of MAED, students will learn how to interpret national energy balances, calibrate models to reflect real-world data, and understand how energy demand evolves across key sectors such as households, services, industry, and transport.
The course also covers scenario development and analysis, enabling students to investigate how changes in technology, demographics, economic activity, and living standards influence future energy needs.
The course split into three phases, Phase I introduces the key concepts for building a MAED case study and guides the students through data processing and input, Phase II provides further sector-specific presentations and guidance for reconstructing the base year, while Phase III consists of an individual or group project where students build a simple sector-specific national scale model using MAED, build scenarios, and analyse and evaluate the outputs, providing policy recommendations at the end.
Intended Learning Outcomes:
1. Knowledge and Understanding
· Demonstrate an understanding of the principles of energy demand modelling and its role in long-term energy planning.
· Explain the differences between bottom-up and top-down modelling, and between simulation and optimisation approaches, and understand when best to use the different approaches.
· Understand how energy demand evolves in response to socioeconomic development, technological change, and decarbonisation goals.
2. Subject-Specific Cognitive Skills
· Analyse energy balance, GDP, and demographic data to inform model calibration and scenario development.
· Understand the importance of robust input data, but also the requirement to use evidence-based assumptions in many cases.
· Understand the benefits and limitations of MAED, and in which contexts it provides useful outputs.
· Evaluate how different policy actions affects energy consumption patterns across different sectors, and how the sectors interact.
3. Subject-Specific Practical Skills
· Collect, analyse, and process the data required to build a MAED model.
· Construct and calibrate simple sector-focused energy demand models using MAED.
· Develop and run scenarios to simulate mid- to long-term energy demand under a range of different assumptions.
4. Key Transferable Skills
· Apply structured, analytical thinking to complex systems and datasets.
· Communicate technical findings clearly and effectively to both technical and non-technical audiences.
· Work independently and collaboratively to solve applied policy problems.
· Use scenario-based thinking to support decision-making under uncertainty.
Student Experience Level
None – No prior experience in MAED or demand modelling or energy modelling more generally required, full introductory instruction provided.
Course Duration
· Total student effort: 112 hrs
· Total class time: 32 hrs 
· Lectures: 17 hrs
· Labs/hands on exercises: 15 hrs
· Total project time: 80 hrs
Assessment Details
Below is an example of how you might assess the comprehension of the model by students, however, feel free to add or remove elements as you see fit:
· A quiz/test after Phase I to test comprehension of the theory behind of MAED, the equations used in the model, and energy demand modelling more generally (e.g. the differences between simulation and optimisation and top-down vs bottom-up). This can take the form of a simple multi-choice or a more complex written test.
· 10%
· A Data-in-Brief for a complete baseline model that describes and justifies the sources of data and assumptions made when reconstructing the base year, this enables the instructor to assess whether students were able to calibrate the model according to best practices. An example can be found here.
· 20%
· A group report (3,000-5,000 words) that presents a methodology, results, analysis and evaluation of a sector-specific national scale model. This can be prepared individually or as a small group, the scope of which will change accordingly.
· 70%
· Depending on the intended outcomes of the course, the students could also prepare a short (10 minute) presentation based on the findings of the report. This can be instead of the test or Data in Brief.
· (10-20%)
IT and Software Requirements
· Students will have to install the MAED UI available open-source on GitHub, Hands-On 1 provides detailed guidance on how to install it.
· Students will also require a Windows laptop/PC, the User Interface does not work on Mac currently.
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