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Abstract

WILIAM (Within Limit Integrated Assessment Model) is a global multiregional IAM that 

combines economic, social, demographic, environmental, energy and material related aspects 

into one system dynamics model. It aims to provide stakeholders with an open source, well-

documented model to assess the feasibility, effectiveness, costs and impacts of different 

sustainability policy options.

The adequate representation of energy production is key to assess future sustainability pathways. 

The main function of the developed energy module is to estimate the primary energy 

requirements and related GHG emissions for satisfying the economic demand. This goal was 

achieved by 7 major sub-modules:

(1) End-use: translates the economic demand into final energy demand through a hybrid 

approach combining bottom-up with energy intensities for different sectors.

(2) Energy transformation: maps the entire energy conversion chain from final to primary energy, 

including intermediary energy commodities and an allocation function for power plant utilization.

(3) Energy capacity: keeps track of the current power plant capacity stock, decommissioning of 

expired capacities, as well as the build-up of new capacities. An allocation function for choosing 
the suitable technology types for new capacities stands at the core of this sub-module.

(4) Computation of the EROI of green technologies

(5) Variability and storage: keeps track of sub-annual time scale effects on annual energy balances 

depending on the current power system setup (DSM, Storage, sector coupling).

(6) Consideration of techno-sustainable potentials of RES considering geographical, resource 

and Energy Return on Energy Investment (EROI) constraints.

(7) Computation of the energy-related GHG emissions.


