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The world has only added more energy sources and processes

*Except for whale oil
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• Growth in electricity generation to meet increased buildings and transport demand
• Higher growth in variable generation leads to a greater role for energy storage
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• The power and transport sectors are the most influential in driving emissions lower in CN
• Carbon management (e.g., CCS) is an important contributor
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The energy system of the present is (relatively) straightforward
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The energy system of the future is increasingly complex
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“New” technologies highlight important questions
Electric Vehicles

• How to capture charging demand? (homes vs commercial chargers)

• Real-time information flows

Carbon capture

• Energy vs “non-energy” use

• Capacity

• Performance and losses

Hydrogen

• Production type: fossil-based, electricity-based

• Utilization: blending, direct use (e.g., fuel cell), storage, production from other 
industrial processes (e.g., refining)

• Transport: ammonia, liquified

Energy storage (excluding pumped hydro)

• Capacity

• Two-way energy and information flow
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Data for “old” technologies and processes are important, too…

• End-use activities: heating, lighting, cooling, cooking, passenger-km, tonnes-km, etc

• Building inventories

• Vehicle stocks

• Vehicle sales

• Power plant capacities

• Water

• Land

• Methane emissions
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Data consumers have evolved

Open-source tools and methodologies have expanded analytical 
capabilities to more researchers and analysts

Computational tools such as machine learning and AI are data hungry

• Larger data sets = higher temporal resolution (days to minutes)

• Different data sets = appliances, vehicles, electricity generation, 
electricity consumption, etc

Accessibility of datasets is hit or miss

• APIs improve access for data scraping and queries

• Human friendly and machine friendly versions are needed
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https://wiki.openmod‐initiative.org/wiki/Main_Page
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Energy statistics are the “raw material” for many analyses
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An example workflow for a model-based analysis like the APEC Energy Demand and Supply Outlook
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A variety of methods, tools, and data are used to produce an outlook
Demand

• Agriculture
• Buildings
• Industry & Non-Energy
• Transport
• Pipeline transport

Transformation

• Power & Heat
• Hydrogen
• Refining

Supply

• Production
• Imports
• Exports

Regressions, stock models

Power & Heat and Hydrogen 
are least cost optimization 
models (OSeMOSYS)

Refining is an accounting 
balance

Production, imports, and 
exports are accounting 
balances

Custom Python scripts are used to
• clean and transform Energy Balance Tables and other databases
• move results from one step to the next
• Produce visualizations (interactive and Excel workbooks)
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Closing thoughts

• Decision making increasingly relies on quantitative analysis – reliable data are fundamental inputs

• Many of the technologies and processes are not new, but their roles in energy systems are changing

• Energy systems are becoming less top-down, resulting in bi-directional energy and information flows

• There are many gaps for existing technologies and processes

• There are more data available for collection and reporting than ever, yet infrastructure for collecting and 
dissemination lags
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Thank you. Read the Outlook at 
https://aperc.or.jp/reports/outlook.php

https://aperc.or.jp
david.wogan@aperc.or.jp


