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Transition towards a renewable energy-based society focusing on national and regional

value creation
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In fiscal 2024, we developed energy system models and input-output models and
established a framework for quantitative scenario analysis combining both models.

First, continuing from last fiscal year, we developed an energy system model with high
time and regional resolution, enabling the examination of renewable energy direct heat
utilization technologies (wood biomass, solar heat, and ground heat) in the industrial
and residential sectors. In addition, to obtain a renewable energy resource dataset
consistent with this model, we estimated the potential for solar power generation and
offshore wind power generation, as well as the supply potential of wood biomass at the
municipal level.

Second, we constructed a general equilibrium model using a cascaded constant
elasticity of substitution (CES) aggregation function to estimate the future industrial
technology structure (input coefficients in the input-output table) of Japan. We
formulated the unit cost functions of the industrial sectors comprising the Japanese
economy as a cascaded CES aggregation function and estimated their substitution
elasticity parameters. This allowed us to simulate future industrial technology
structures by entering possible future productivity changes into the model.

Third, we examined the structure of an input-output simulation model combined with
an energy system model and established a method for linking the two models. We used
this simulation model to estimate the potential impacts of future changes in energy
systems on local industries in specific regions, thereby verifying the validation of the
model. In addition, we collected information on industrial location, agglomeration, and
conversion, which is necessary for scenario analysis focusing on regional characteristics.

Fourth, we conducted a preliminary study on effective ways to use generative Al,
aiming to create future scenarios based on detailed numerical information obtained from
quantitative scenario analysis. We conducted an experiment in which we gave common
instructions to humans and generative Al to describe the future of a specific region,

thereby clarifying the direction and challenges of using generative Al.

[RFE 7R 25 5m S

1) Jun Taguchi, Hiroki Hondo and Yue Moriizumi, “Life Cycle CO2 Emissions Analysis
of a High-Tech Greenhouse Horticulture Utilizing Wood Chips for Heating in Japan”,
Sustainability, 16(9), 3692 (2024)



